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THE   RKLATIOXS  BETWEEX    THE  VARIA- 
BILITY OF  OUGANiSMS  AND  THAT  OF 
TttBtR  CONBTITUSNT  BLBMENT8. 

In  a  study  of  the  Tatying  laniw  of  organ- 

isnis  we  may  cither  direct  our  att^tion 
to  the  variability  of  the  organism  as  a 
whole,  or  to  the  variability  of  its  con- 
atitnettt  elements.  When  two  organiBnw 
differ  in  form,  their  differences  are  iieee»- 
sarily  founded  on  differences  ia  tho  forms 
of  their  corresponding  parts,  and  ^vc  are 
justified  in  assuming  each  of  these  parts 
B8  rery  smalL  The  eorresponding  iwrts 
may  consist  of  homologous  cell  group.s,  of 
individual  cells,  or  of  other  small  homol- 
ogous elements  of  the  two  organisms. 
These  amaU  elenttots  may  differ  in  use  and 
fonn,  and  new  elements  may  also  be  added 
in  the  one  or  the  other  arsnmnm,  so  that 
there  may  also  be  a  difference  in  the  num- 
ber of  dements.  The  difference  between  the 
two  organisms  may  thai  be  considered  as  a 
rosnltant  of  the  differences  between  their 
constituent  elements.  Therefore,  there 
must  be  a  certain  definite  relation  between 
the  yariability  of  the  elements  and  that  of 
the  wh(  "i    I  .anism. 

In  order  to  make  this  clear  we  will,  for 
a  moment,  consider  the  elements  as  inde- 
pendent units,  not  as  parts  of  an  organic 
whole.  In  this  case,  eaeh  dement  would 
he  entirfly  independent  of  the  other. 
When  we  consider  two  organisms  thus  con- 


Digitized  by  Google 


2 


SCIENCE, 


(JI.&  TobZT.  nam 


stituted  in  which  the  total  number  o£  eells 
is  the  same,  we  find  that  they  cannot  poe- 
sess  any  variability,  becaiue  the  irariatiena 

of  tho  constituent  colls  would  compensate 
each  other.  This  can  be  proven  as  follows: 
If  we  determine  the  form  of  an  organism 
by  a  numbor  of  meaaunments  taken  in. 
various  directions,  then  each  measurement 
may  be  considered  as  made  up  of  many  con- 
stituent elements.  On  the  average,  the 
variability  of  the  combined  dements  will 
be  proportionate  to  the  square  root  of  the 
iniTiilter  of  elements,  while  the  value  of  the 
total  length  of  the  combined  elements  will 
be  proportionate  to  tiieir  nnndmr.  If, 
therefore,  the  number  of  elements  is  very 
great — and  there  is  notliinc  to  hinder  us 
in  iissnniirifj'  each  clement  as  very  small  and 
their  number  as  very  great— the  variability 
of  the  whole  measurement  must  be  very 
small,  according  to  the  small  value  of  the 
proportion  between  tlie  square  root  of  the 
number  of  elements,  and  the  number  of 
elements.  Since  this  eontradieta  the  faet 
that  all  organisms  are  variable,  it  follows 
that  the  elements  cannot  be  constant  in 
number  and  mutually  independent.  This 
conclusion  is  obvious  from  a  morphological 
point  of  view,  but  it  seemed  desirable  to 
point  out  that  the  independence  and  con- 
stant nnnihcr  of  eleineiits  wonld  entail  lack 
of  variability  in  the  whole  organism. 

If  the  elements  were  indqwndent  of  eadi 
other  bnt  varied  in  number,  we  might  as- 
sume in  accordance  with  morphological  ob- 
servation that  each  group  of  elements  had 
a  certain  limited  period  of  multiplication 
which  proceeds  at  a  definite  average  rate. 
Then  it  may  be  said  that  this  period  under- 
goes certain  chancres  thnt  are  due  to  chance. 
If  this  were  the  case,  the  size  of  the  organ 
wonld  increase  approximatdy  ingeometrie- 
al  progression  wh«i  the  period  inereaaea 
in  firithmetieal  progression. 

It  is  probable  that,  on  the  whole,  the 
periodsof  development!^  various organians 


vary  around  the  typical  period  according  to 
the  laws  of  dianoe.  Then  thefrequeneies  of 
periods  belonging  to  diffweat  individuals 

would  be  arranged  symmetrically  around  the 
typical  period,  while  the  measurements  cor- 
responding to  each  period  and  belonging  to 
diiferait  individual  would  be  arranged 
a.symmetrically  around  the  type,  in  accord- 
ance with  the  relations  between  size  and 
period.  It  is  quite  evident  that  the  ob- 
served distributions  of  variations  around  a 
type  do  not  generally  conC  rin  with  a  law 
of  this  ''li'irMctfr,  and  tlicrcforc  this  theory 
must  also  bii  rejected  as  insufficient,  al- 
though  we  recognise  that  it  may  ezpliun  a 
part  of  the  gmeral  pbenomoia  of  varisr 
bility. 

It  is,  then-fore,  necessary  to  assume  the 
elements  of  urguuisuis  to  be  eurrelated. 
This  is  entirely  in  aeoord  witii  tiie  evidmee 
of  morpholog}'  and  of  pathology.  If  the 
Ti umber  of  elements  is  assumed  as  constant, 
it  is  easy  to  determine  what  the  results  of 
aueh  correlation  must  be.  'Condation* 
means  that  the  change  in  form  and  size  of 
one  element  influences  more  or  l^'s^;  t]ie 
forms  and  sizes  of  other  elements.  Such 
correlated  elements  may  either  be  con- 
tiguous, or  they  msy  be  rdated  in  some 
other  way.  The  degree  of  their  relation 
may  be  expreeaed.  by  an  index  of  correla- 
tion. 

If  the  correlation  of  all  the  dements  were 
perfect,  that  is  to  say,  if  a  change  in  one 

would  neccssitnte  a  correspond inj^  chan<re 
of  a  certain  definite  amount  in  all  the 
others,  the  variabilis  of  the  whole  organ- 
ism wonld  be  proportioned  to  the  average 
variability  and  number  of  the  homologous 
elements.  This  condition  is  as  unlikely  as 
that  of  complete  independence  of  the  ele-- 
ments.  We  must  draw  the  eoneltudon  that 
the  variability  of  the  organism  as  a  whole 
will  always  he  less,  in  proportion  to  its  size, 
than  the  variability  of  its  constituent  ele- 
ments; or,  as  we  might  perhaps  say,  the 
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variability  u£  tlie  iudividual  cells  that  con- 
Btitnte  an  miptiiiani  mart  altrays  be  greater 
than  the  variability  of  tlie  whole  organism. 

It  may  be  vreU  to  ilhistratp  tbe  effects  of 
correlation  by  assuming  simplified  condi- 
tions of  correlation. 

Awuming  first,  that  the  elements  may  be 
classed  in  a  limited  number  of  groups,  cadi 
consisting  of  interdependent  elements,  so 
that  the  enlargement  of  one  element  of  eaoh 
group  would  neoewitate  a  definite  amonnt 
of  enlai^ment  of  all  the  others.  Further- 
more be  it  assumed  that  the  chances  of  a 
small  number  of  these  groups  being  en- 
latged  are  anbjeet  to  aceidental  eauaes. 
Then  the  probability  tbat  one,  two,  three, 
or  more  of  these  groups  are  affected  can  be 
calculated  according  to  the  binomial  law. 
Each  group  would  contribute  a  definite  in- 
variable amount  to  the  total  variability  and 
the  general  variability  would,  therefore, 
also  conform  to  the  binomial  law. 

We  will  next  assume  a  case  which  is 
somewhat  nearer  natural  conditimia.  When 
we  eount  and  measure  the  total  number  of 
plements  in  all  the  iiidividiials  of  a  vari- 
able series,  we  obtain  certain  definite  num- 
hetn  of  dements  of  Tarions  sizes  sod  we 
can  ezpresB  numerically  the  freqnen<qr  or 
probability  of  each  size.  Tn  order  to  sim- 
plify matters,  we  will  sjienk  only  of  ele- 
ments of  decreased  size  and  of  enlarged 
Size.  The  proportion  of  these  two  dames  is 
definite  in  the  total  number  of  elements  be- 
longing to  the  different  organisms  of  tbo 
series.  If  inside  of  each  organism  there 
were  no  correlation,  thai  the  proportion  of 
lai^  and  smsll  elements  in  rach  organism 
would,  on  account  of  the  trreat  nninber  of 
elements,  correspond  to  their  proportions 
in  the  whole  mass  of  elements.  On  account 
of  the  existence  of  eorrdations  in  each 
orgfmism  the  occurrence  of  each  enlarged 
element  mil  bavc  tlie  effeft.  tbat  an  addi- 
tional number  of  enlarged  elements  may  be 
expected  in  the  same  organism,  and  the 


oceurrenoe  of  an  clement  of  decreased  size 
will  add  to  the  probability  of  elemoitB  of 

tliis  character  in  the  organism  in  which  it 
occurs.  The  arranp:ement  of  these  elements 
becomes,  therefore,  similar  to  that  in  a 
meehanical  mixture  of  elements  of  two 
si/(  s.  wlii(  li  arc  not  uniformly  distributed, 
tint  in  which  larpe  and  small  part.s  Hnster 
together.  It  is  quite  clear  that  the  varia- 
bility of  distribution  in  such  a  mixture 
must  be  quite  different  from  ^at  found  in 
cases  of  even  mixture.  It  will  depend  en- 
tirely upon  the  distribution  of  lai^e  and 
small  elements,  and  the  number  of  ele- 
ments of  both  dasaes  that  are  found  in  a 
unit  of  space,  how  their  proportion  in  eaeh 
unit  of  space  will  vary. 

We  may  obtain  an  insight  into  such 
variabilities  by  a  consideration  of  the  re- 
sults obtained  by  taking  a  eortain  number 
of  contiguous  balls  out  of  a  row  containing 
large  and  small  balls  that  are  not  tbor- 
ottghly  mixed.  The  two  urrungementa 
given  under  1  and  2  may  serve  as  examples : 

1.  •••••••••• 

9.  9  m  m  ••••#•• 

If  four  eontiguotts  balls  are  taken  out  of 

eacli  (if  these  rows,  we  find  tbat  in  the 
draANings  made  from  the  two  series  large 
balls  occur  as  follows : 


4  larga  balla 
3  " 


Sen  Ml. 

1  Time 

2  Times 


Serle*  2. 

0  Timea 
3  " 


1    "     b»t1  2     "  1  Time 

Evidently,  the  distribution  in  eases  of 
this  kind  cannot  be  foretold.  This  result 
may  be  expressed  in  a  more  general  form 

as  follows:  If  only  one  scries  of  elements 
of  an  orgoTiism  are  interdependent,  and  all 
the  others  independent,  the  variability  of 
form  of  all  the  individuals  will  depend 
primarily  upon  the  distribution  of  disturb- 
nn<»es  in  tlir  iiitei'dcpciidrnt  Hements  in  the 
whole  series  of  individuals.  Therefore  the 
distribntion  of  variations  cannot  be  fore- 
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told.  The  aame  is  true  if  the  namber  of 

groups  of  interdependent  elements  is  small. 

Wheu,  however,  Wio  number  of  these 
groups  of  interdepeudeut  elements  is  some- 
what greater  and  eaeh  group  of  eorrelatuuM 
ifl  independent  of  the  other,  then  the  eon- 
ditions  approach  agAin  those  dt^scribed  be- 
fore, when  we  Jissmni'd  a  iiniriher  of  <rr(>n])s 
iu  which  the  size  of  one  elenieiit  o£  a  group 
determines  the  sixes  of  all  the  other  ele- 
ments of  the  same  group.  \Vc  may  then 
expect  to  find  ii  (listriliulion  the  type  of 
which  is  determined  by  the  binomial  law, 
became  the  c<»nhuiatioiiB  of  groups  that 
oeour  in  each  individual  are  determined  by 
this  law,  while  the  law  must  he  modified  by 
thf  variability  of  the  size  nf  each  com'lati^fl 
group,  t-uken  as  a  total.  It  is  quite  evitient 
that  the  resultant  enrve  must  be  similar  in 
its  general  character  to  the  aeries  of  bi 
nomial  points,  but  continuous  on  aecoinit  of 
the  variability  of  each  group.  This  phe- 
nomenon is  still  further  eompUcated  hy  the 
variation  in  the  number  of  elements,  the 
effect  of  wliicli  was  discussfd  before. 

"W^e  may  reach  the  same  result  by  assum- 
ing that  the  form  of  the  whole  organism  is 
affeeted  by  a  limited  number  of  causes 
variable  in  intensii  vih  of  which  in- 
fluences to  a  mensurable  degree  tlie  form  of 
the  organism.  The  cumbioatiou  of  such 
groups  of  independent  causes,  limited  in 
number  and  each  having  mensurable  results 
will  briiiLT  al>i>ut  a  dis! i-il)utii>ii  of  varia- 
tions of  the  same  character  ns  (he  one  de- 
scribed before.  The  phenomenon,  ex- 
pressed in  this  manner,  does  not  differ  from 
the  expression  found  })cfore.  beoiUBe  itdoflt 
not  seem  probjdile  that  eacli  cause  would 
affect  all  the  elements  comprising  the  or- 
ganism in  the  same  manner.  It  seems  much 
more  likely  that  certain  groups  of  elements 
will  he  affected  m<'Vr  hy  one  ennsc  than  by 
another.  At  the  same  time,  it  is  possible 
that  the  same  element  may  be  subject  to 
several  eauses  and  thus  belong  to  various 


groups  of  oprrelated  elements.  Karl  Pear- 
son's  discussions  have  shown  that  many  dis- 
tributions can  he  explained  satisfaetorily 
by  assuming  that  they  correspond  to  a  con- 
tinuous function  determined  by  the  points 
binomial. 

It  will  be  noted  that,  on  the  whole,  the 
srreater  a  variable  nieasurcnient,  the  tnnre 
nearly  will  the  distribution  uf  variations  be 
^rmmetrieal  and  in  conformily  with  the 
exponential  law.  This  may  be  expected, 
because  the  greater  the  ufcasurement,  the 
greater  will  probably  lie  the  number  of  in- 
dependent, correlated  groups.  The  in- 
crease of  their  number  neeessitatsB  an  ap- 
pnnudi  to  the  exponential  law.  On  the 
other  hand,  the  siiiallcr  tlie  measurement, 
the  inore  probable  that  a  great  part  of  its 
constituent  elements  are  subject  to  the 
same  causes,  so  that  the  conditions  are 
favorable  to  the  combination  of  a  small 
number  of  iudepeudeut  causes,  each  of 
whidi  Imngs  about  oomriderable  variati<m« 
so  that  we  may  expect  as  a  resultant  skew 
distributions  of  variations. 

It  would  seem,  therefore,  that  the  wliole 
range  of  phenomena  of  variability  can  be 
understood  on  the  basts  of  our  conception 
of  the  relations  between  the  variability  of 
the  small  con.stitneiit  elements  of  an  oriraii- 
ism  and  the  variability  of  the  organism 
itself.  We  are  justified  in  drawing  the  fol- 
lowing conclusions : 

1.  The  elements  of  i)i-i:anisnis  arc  more 
variable  than  the  organisms  themselves. 

2.  The  elements  of  organisms  vary  iu 
correlated  groups. 

3.  The  characteristics  of  the  variability 
of  an  organism  depend  upon  the  correla- 
tions of  its  constituent  elements,  so  that  a 
knowledge  of  tibese  correlations  will  enable 
us  to  determine  the  charaeteristics  of  the 
variability  nf  the  (ii-L'anis!n. 

It  follows  from  this  that  the  pmblcm  of 
variability  may  be  treated  by  a  study  of 
the  variability  and  of  the  correlations  of 
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(he  oooBtitttent  demote  of  organiams.  The 
study  of  lAysiological  and  pfttholo$;ical 

variations  that  olueidnto  oorrplations  will, 
therefore,  be  t\  nuist  puworfnl  factor  in  the 
discussion  of  the  problem  uf  vuriability. 

Thia  point  of  view  coincides  doeely  with 
that  of  Rudolf  Virchow  who  has  always 
emphasized  that  the  clue  for  the  prohlcins 
of  variability  must  be  looked  fur  in  the 
atudy  uf  cdlnlar  variation. 

Under  eertain  nmplified  assumptions  the 
problem,  as  here  defined,  may  be  made 
nmenable  to  statistical  treatment.  If  all 
the  contributory  causes  of  variation  arc 
given  equal  weigU;,  and  if  it  ia  aaramed 
tbat  the  index  of  correlation  for  all  the 
groups  is  the  same,  then  it  is  only  necessary 
to  determine  four  unknown  quantities :  the 
total  nnmher  of  eafues  (or  oomlated 
groapa) ;  the  probable  number  of  eauaea 
(or  correlated  groups) :  the  amount  of  in- 
fluence of  each  cause  (or  correlated  jrronp) 
upon  the  whole  organism;  the  variability 
of  the  effect  of  eaeh  canae  (or  eorrdated 
group)  upon  the  whole  organism.  These  few 
data  can  be  calculated  without  any  preat 
difficxiity  from  the  averages  of  the  tirst  four 
powera  of  the  individual  variationa.  Thia 
method  may  be  eerrioeahle  aa  long  as  the 
actual  correlations  are  unkno'wn. 

Still  another  conclusion  may  be  drawn 
from  our  considerations.  We  have  seen 
tbat  the  variability  of  an  organiam  dependa 
upon  the  correlations  of  its  elements,  and 
that  the  variability  must  be  the  greater  the 
closer  these  correlations  and  the  less  the  num- 
ber of  correlated  gronps.  At  the  same  time, 
the  variations  will  be  the  more  likely  to 
have  skew  distribtitioTis,  the  les-s  the  num« 
her  of  correlated  groups.  A  disturbance  in 
ooe  dement  of  an  organism  tinm  oimati- 
tnted  moat,  therefore,  result  in  a  eonaiderw 
ahlc  variation  of  the  whole.  That  is  to 
say,  that  in  the  case  of  skew  distributions  of 
variations  we  may  expect  sudden  transfor- 
mationa  of  type  due  to  amall  cauaea.  In 


organisma  in  which  the  variability  is  symp 
metrical,  we  may  generally  expect  the 
whole  form  to  he  controlled  by  many  in- 
dependent causes,  or  by  many  independent 
groups  of  correlated  elements.  lu  this  case, 
the  ehangea  of  form  due  to  amall  ehangea 
of  conditions  will  probably  be  less  marked. 

The  principal  advantaprc  of  the  method 
(if  eoiisidcriug  variation  that  has  been  here 
suggested  ia  that  tlra  oeenrrence  of  varia- 
tions in  fixed  lines,  that  are  so  dijBoult  to 
\uiderstand,  may  be  considered  as  a  result 
of  chance  variation  of  small  elements  and 
of  physiological  correlation.  Both  of  these 
are  muoh  more  readily  understood  than  a 
variatipn  of  form  that  does  not  show  any 
immediate  relation  to  the  causes  producing 
the  variation. 

It  has  often  been  asserted,  or  assumed, 
that  skew  distribution  of  variations  ia  a 
proof  of  the  effect  of  selection,  or  of  some 
other  kind  of  instability  of  type.  Our  con- 
siderations have  shown  that  this  is  not 
neeeasarily  the  caae.  Skew  diatributiona 
may  be  found  in  stable  forma.  On  the 
whole,  it  does  not  seem  possible  to  discover 
by  purely  statistical  methods  the  causes 
of  skewness.  The  numerical  material  ob- 
tained by  measurements  can  be  made  to  fit 
satisfactorily  many  theories  that  would  ac- 
count for  the  skewness.  It  is  neces-sary  to 
base  such  theories  on  biological  investiga- 
tions and  to  aubordinate  our  statiatieal 
methods  to  the  biological  point  of  yiew. 
Otherwise  the  result  of  statistical  inquiry 
\vill  be  of  little  use  and  may  even  become 
quite  misleading. 

Fbanz  Boas. 

OS  THE  TRVB  IfATDRB  OF  tAittOBOUA.* 

Ik  1856  the  late  T.  A.  Conrad  described  a 
remarkable  fossil  from  (Jalifomia,  und^ 

the  name  of  Tamiomma  grcgan'a,  composed 
of  larf'c  tubes  with  a  longitudinal  cellular 

'Communicated  hy  permission  of  the  Director 
of  the  V.  S.  Oeokgieal  Surrey. 
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stniftnrc,  closed  and  tapering  to  a  rela- 
tively small  point  of  attachment  below, 
nearly  filled  wifh  a  ▼esicQlar  mass  of  shell 
lamiiin  internally,  preserving  a  smooth* 
walled  Iwuly  cavity  with  a  reflexed  margrin 
at  tlie  upper  end.  without  any  trace  of  sub- 
division in  the  walls,  or  dentiform  proc- 
esses. He  pointed  out  some  stmilarities 
in;  the  form  of  the  aperture  to  the  sessile 
barnack'S  i  Ii<ili.iinis)  from  which  aiiimrils 
the  undivided  tube  structure  seemed  to 
definitely  8e))a  rate  the  new  organism.  Sub- 
SMiiienily  he  described  an  imperfeet  speci- 
men as  n  Balanux  (B.  t  .-ifrf Unnus  Conrad, 
1857),  but  still  later  (IhW)  he  referred  it 
to  UadioUtcs,  in  the  course  of  some  rectifi- 
eations  of  bis  earlier  papers^  and  stated 
that  it  was  eharaeteristie  of  the  Cretaceous 
of  California. 

In  186ti  Gabb  stated  (Tal.  Cal.,'  ii.,  p. 
62)  that  it  was  a  fossil  of  *  the  Bituminous 
aliale,  the  best  marked  member  of  our  Up- 
per Miocene,'  and  referred  it  to  the  TTrp- 
puritida?,  an  opinion  provisionally  neei  ptetl 
by  Stuliczka  in  1871,*  notwithstanding  the 
fset  that  the  upper  valve  was  unknown  and 
the  supposed  lower  vidve  showed  no  traeea 
of  museulnr  impressions,  pallia!  line  or 
tooth  sockets,  Tyron,t  in  1884,  copies 
Gabb*8  remarks  without  comment  Zittelt 
and  Barrois,  in  18S7.  retrarded  it  as  a  prob- 
leinatieal  orpanism  possibly  referable  tO  the 
corals,  while  in  the  same  year  Fischer  ex- 
presses tib.e  (^imon§  that  it  is  more  like  a 
large  bamade  than  a  Hippnrite.  Most  of 
the  manuals  and  check-lists  prudently  mnit 
all  reference  to  it. 

During  the  past  season  Mr.  Homer  Ham- 
lin of  Los  Angeles  sent  to  Uie  writer  a 
edleetion  of  fossils  from  southern  Cslifor- 
nia  containing  numerous  Miocene  types, 

"fii  t.iceous  Pc!(M  \  jioiI;i  of  India,'  p.  239. 
t'iStructural  and  Systematic  Conch./  III.,  p. 

t'TrnitC'  <lc  Pal.,*  II.  p  Rfi 
8 'Man.  dc  Conchyl.,'  p.  1004. 


including  Lyropecten  magnolia  and  L. 
Heemuinni  Conrad,  from  a  horizon  of 
wMdi  the  matrix  is  ft  cemented  calcareous 
gravel  (not  the  bituminoua  sbale),  eontain- 

infr  several  examples  of  Tamiosoma;  not 
only  the  gregarion!?  colonies,  such  as  were 
described  by  Conrad,  but  also  solitary  in- 
dividnals  and  certain  flat  saucer-like,  con> 
centric  valves  with  reflected  edges,  whieh 
were  naturally  taken  to  he  the  long-sonirht 
upper  valves.  One  solitary  individual  ap- 
peared to  have  this  flat  valve  in  dtu  and  a 
sagittal  section  of  it  was  made,  to  study 
the  relations  of  llie  body  envity.  Tt  may  be 
mentioned  in  passinLr  that  all  the  material 
in  tlic  beds  from  which  these  fossils  came 
has  been  more  or  less  crualied  so  that  per- 
fect specimens  are  extremely  rare. 

Tlie  rcstdt  of  the  f?pctionizing  was  most 
unexpected.  There  was  no  body  cavity  and 
the  flat  saueer^Uke  portion  proved  to  be 
merely  the  ha.sal  i)ortion  of  the  tmbe,  whiieh 
in  solitary  individuals  starts  from  an  ex- 
tremely small  point  of  attachment  to  some 
ubjoet  and  grows  concentrically  in  a  flat 
form  until  it  is  an  ineh  or  two  in  diameter, 
after  whieh  it  changes  its  manner  of 
^rowlli  .ntid  rises  in  columnar  fashion.  In 
the  gregarious  groups  the  growth  forms  an 
inverted  cone,  owing  to  tbe  mechanical 
difficulties  in  the  way  of  lateral  expansion. 
A  section  of  the  shelly  matter  showed  that 
it  is  entirely  destitute  of  the  prismatic  layer 
of  the  HippuriHdaif  and  that  tiie  strueture 
of  the  shell  is  precisely  that  of  the  sessile 
cirripedes.  Siiiee  the  tnhe  is  entire  and  not 
divided  into  valves,  and  is  quite  destitute  of 
any  radial  structure,  it  was  evident  that 
the  organism  is  not  homologous  with  tbe 
valvular  case  of  the  sessile  barnacle,  which 
is  always  divided  into  plate<?  more  or  less 
distinctly  fu.sed  with  one  another,  and  that 
it  cannot  be  a  coral. 

Tlie  only  remaining  alternative  then  ap- 
pears to  he  that  the  fossil  deseribed  by 
Conrad  is  homologous,  not  witli  tbe  valvu- 
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lar  portion  o£  Balauus,  but  with  the  buse, 
which  IB  fbe  latter  genus  ia  not  only  oitir^ 
but  under  Buitable  oonditioiu  aavumes  a 

tubular  conical  form,  and  in  one  species, 
the  Balanus  htvis  of  Darwiii.soniotinieR  has 
the  lower  portion  of  this  tube  more  or  le»8 
filled  with  a  veaienlar  maaa  of  shdl  sub- 
atance  closely  resembling  the  tube  of  Tami- 
osomn*  This  cnnchision  was  fortified  by 
the  discovery  of  an  undoubted  species  of 
Bttlanva  in  the  aame  horizon  aa  that  of 
Tamiosoma,  forming  a  tubular  base  like 
tbjit  (if  if.  IcFvis,  thougli  nuii'h  siiialli  r.  in 
the  proximal  portion  of  which  a  certain 
amount  of  vesicular  filling  had  taken  place. 
Lastly,  oomplate  oonflnnation  was  attained 
through  the  kindness  of  the  authorities  of 
the  State  iMiniiiiX  Bureau  of  California 
-which  at  the  intercession  of  Dr.  J.  C.  Mer- 
liam,  of  the  UniYeraity  of  Califiimia,  for- 
warded a  unique  specimen  whioh  had  been 
supposed  to  exhibit  an  'upper  valve,'  l)ut 
in  which  the  subconic  base  hlied  this  role, 
while  a  careful  cleaniug  of  the  much- 
eniahed  but  ctherwiae  neaily  intact '  base  * 
revealed  the  remains  of  six  very  solid 
valves  ty[)ieal  of  thf»  expthis  /Ja/c? and 
the  cavity,  now  hlled  with  gravel  and  frag- 
ments of  the  8heII,in  which  the  soft  parts  of 
the  animal  had  originally  been  enclosed. 
Thpsc  valves  were  so  erushed  and  worn  thnt 
a  complete  figure  of  the  valvular  souimit  of 
Tamuaoma  is  not  yet  attainable,  hot  tiie 
fact  that  the  valves  are  smooth,  except  for 
the  rude  nnncentrie  rnpTiSTtiof?  due  to  rest- 
ing stages  and  other  exigencies  of  arrmvth, 
and  that  they  agree  with  the  typical  Hala- 
nut  in  nninber  and  general  character,  ia 
condnsively  demonstrated-f 

It  is  intpresti'ner  to  diswver  new  typrs  of 

•Darwin,  Mon.  Cirripcdia,  lialanida,  p.  227, 
1854.    8m  ligara  of  tlw  ▼•rtMy  eofiiisifteiMM^ 

Plate  •},  Fip.  2n,  giving  a  -(ccticm  of  t\m  tutalAr 
base,  partly  filled  with  vesicular  septa. 
tSiim  tlw  mhan  waa  written  a  l«tt«r  firom  Mr. 

Hamlin  antioTinces  tlie  discorcTy  of  a  number  of 
complete  specimens  with  the  valves. 


animal  orgauisuis,  but  perhaps  still  more  so 
to  be  1^  to  place  Ihoae  already  known  to 
some  extent,  but  whose  rdations,  in  the 

ahsenro  of  complete  infonnation,  have  been 
so  differently  estimated  as  in  the  present 
case.  It  only  reiiiuius  for  systematic  stu- 
d«ata  of  the  eirripedes  to  detenuioe 
whether  the  notable  peculiarities  of  growth 
of  this  singular  fossil  warrant  the  retention 
of  the  name  Tamiosoma  in  a  subgeneric  or 
sectional  sense,  or  whether  it  shall  be  rela> 
gated  to  the  genus  Balanus  as  a  synonym. 

Some  time  since,  tlic  supposed  oceTirrcnce 
of  Badiolitcs  in  a  bed  of  clay  pierced  for  a 
tuuuel  in  the  city  of  Los  Angeles  waa 
noted  in  Scibnck,  A  farther  examination 
of  fossils  collected  from  these  clays  by  Mr. 
Hamlin  5?hows  that  sixty  per  cent,  of  the 
moUusks  are  recent  species,  and  the  age  of 
tiie  deposit  therefore  Pliocene.  Mr.  T.  W. 
Vaughan  is  confident  that  the  fossil  which 
was  taken  for  the  sinaller  valve  of  the 
supposed  Badiolitcs  is  a  solitary  coral ;  and, 
while  the  other  portion  still  remains  i)rob> 
leroatical,  it  is  highly  improbable  that  it 
belongs  to  the  group  of  Hudistes. 

Wji.  liEALEY  Dall. 

TBE  RELATIVE  PROCRESS  OF  TUE  COAL' 
TAH  ISDVST&Y  IN  KNOLAND  AND 
QBRMAWr  DURINa  TBB  PAST 

FIFTEEW  YEA  RB.* 

TuE  coal  tar  industry  is  the  flower  of 
the  chemical  industries.  It  represents  the 
highest  development  of  applied  chemical 
reaeareh  and  chemical  engineering,  and  a 

country  wliieli  allows  the  most  scientific 
branch  of  chemical  industry  to  languish 
cannot  expect  to  maintain  preeminence 

•Prom  a  paper  by  Artlilur  C.  Qreen  read  bsfora 
the  Dritish  Association  (Section  of  Chemistry)  at 
the  Glasgow  Meeting,  1901.  This  accurate  ttnte- 
ment  of  tht  present  status  of  the  eoet'tar  Indastry, 
and  incidentat!>  nf  the  whole  chemical  iinliiflry, 
is  of  interest,  not  only  to  the  audience  for  which 
it  WM  prepared,  but  slao  to  AmerioMi.  fbr  this 
r»i9on  the  most  important  pottfoos  of  the  pspir 
are  here  pre«ented. 
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long  in  any  simpler  branch  of  chemical 
manufacture.  Skill  trained  for  attacking 
the  dilBcult  probtean  of  orgtaie  dtenustry 

is  certain,  sooner  or  later,  to  be  brought  to 
bear  *m  tlir  simpler  jiroblenis,  and  t»>  result 
in  iuiprovenient«  along  the  whole  line  of 
diemieal  industry,  resulting  in  better  prod- 
ueto  and  clu  uper  |>roduction.  This  is  well 
exemplifii-d  in  the  recent  revolution  in  the 
manufacture  of  sulfuric  acid.  The  man- 
ufacture of  alizarin  eolors  and  artiifeial  in- 
digo has  made  a  strong  demand  for  cheap 
sulfur  trioxid.  AVith  thf  objet't  of  satin- 
fying  their  own  requirements  in  this  re- 
spect, the  Badische  Anilin  and  Soda  Works 
of  LudwigBhafen  devoted  mndi  time  and 
research  to  improving  the  catalytic  process 
of  Winkler.  Tliis  t'lulfavor  was  attended 
with  such  success  that  by  laeaus  of  the 
proeess  and  plant  which  they  finallyevolyed 
tiiey  were  enabled  to  produce  sulfur  tri- 
oxid so  i'li(.';ii>ly  tliat  it  Cduld  not  only  l)f« 
used  lor  a  larf^e  variety  of  purposes,  but,  by 
combination  with  water,  afforded  a  proilt- 
able  source  of  sulfnrie  add.  This  new 
method  of  manufacturing  sulfuric  acid  is, 
for  ennccnirati  d  aoid  at  least,  ehoapor  than 
the  chamber  process,  and  since  the  product 
.  is  absolutely  free  from  aracDte  and  can  be 
produced  at  any  desired  concentration,  it 
seems  likely  to  supplant  event vuUly  tho 
tiine-honorcd  method  of  manufacture. 

Besides  exerting  a  stimulating  inflnenee 
upon  the  inorganic  chemical  manufactures, 
the  coM-tnr  industry  has  dvcn  birth  during 
rtTcnt  ycara  to  several  important  daughter 
industries,  Tlie  iiiauufacture  of  synthetic 
medicimil  agents,  artificial  perfumes, 
sweetening  materials,  antitoxins,  nutri- 
tives and  phofofrrnphic  developers,  are  all 
outgrowths  of  the  coal-tar  industry,  and  iu 
great  part  still  remain  attached  to  the 
color  works  where  they  originated.  The 
rcquir<Mn('Tifs  of  the  coal-tar  industry  have 
further  led  to  great  advances  in  the  design 
and  production  of  chemical  plants,  such  as 


filter-presses,  autoclaves,  fractionating 
coluttius,  vacuum-pumps  and  stilb,  suc- 
tion-filters, ouuneled  iron,  aluminum  and 
stoneware  vessels,  etc.,  for  the  supply  of 
which  extensive  works  have  become  neoes- 
sary. 

Lord  Beaoonsfidd  said  that  the  chemical 
trade  of  a  country  is  i  1  l  omettr  of  its 
prfwperity,  and  it  hns  always  heen  regarded 
as  a  most  important  branch  of  Kuglioh 
manulaetttrea.  Bven  tfaoaa  who  mig^t  b^ 
inclined  to  regard  our  dedining  position  in 
the  color  industry  with  more  or  less  indif- 
ference would  consider  the  loss  of  a  mnte- 
rial  portion  of  our  general  chemical  trade 
as  nothing  less  than  a  national  calamity. 
The  two  are,  however,  indiasolnbly  con- 
nected. 

It  is  with  the  object  of  ascertaining  our 
present  and  future  prospects  in  the  diem- 
ieal  trade  of  the  world  that  I  propose  to 

f*f>mpar<»  the  relative  development  of  the 
o^lor  industry  in  England  and  Germany 
during  the  past  fifteen  years.  In  1886,  in 
a  paper  read  before  the  Society  of  Arta, 
Professor  Mendola  gave  a  ma.sterly  account 
of  the  position  nf  the  industry  in  this  coun- 
try at  that  date,  and  sounded  a  warning 
note  to  our  manufacturers  and  business 
men  regarding  its  future  progress.  Tliesc 
wnmings,  repentedly  given,  have  remained 
largely  unheeded,  and  if  the  conclusions 
now  forced  upon  us  are  unfortunately  not 
of  a  reassuring  nature  for  our  national 
trade,  it  is  will  to  remember  that  nothing 
is  gained  by  bur>'ing  our  heads  in  the  sand. 

In  no  otlier  industry  have  such  extraor- 
dinarily rapid  ohanges  and  gigantie  de- 
velopments taken  place  iu  so  short  a  period 
—developments  in  which  the  scientific 
elucidation  of  abetract  problems  has  gone 
hand  in  hand  witli  invoitivie  capacity, 
manufacturing  skill,  and  commercial  enters 
prise ;  in  nn  other  industry  has  the  dose 
and  intimate  interrelation  of  seieiiee  and 
practice  been  more  clearly  demoustrated. 
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From  1858  to  lSS(i  may  be  called  the 
'rosauilin  period'  of  the  color  industry, 
aisce  it  was  eliiefly  marked  by  fhe  develop- 
ment  of  the  colors  of  this  gronp.  A  few- 
individual  members  of  other  pronps  had 
beea  discovered,  but  had  nut  attained  iui- 
portanee.  This  Is  especially  true  of  the 
*aso'  dyea,  which  have  attained  sueh  im- 
portancr'  that  the  last  fiftopn  ypnrs  may 
justly  be  called  the  *azo  period.'  The 
number  of  individual  compounds  belonging 
to  Hub  elaas  which  have  either  been  pre- 
pared or  are  at  present  preparable,  nuis 
into  many  niillimif?,  and  far  exceeds  the 
members  of  all  other  groups  of  coloring 
matters  put  together.  In  eommereial  ini« 
portancc,  also,  they  occupy  a  position  at 
present  far  in  arlvanfp  of  any  other  group; 
the  employment  of  some  of  them,  as  the 
aco  bladia,  amounting  to  man/  thousands 
of  tons  annually.  A  great  stimulus  to  the 
investigation  of  the  a/n  compounds  was 
given  by  the  discovery  hy  Roettper  in  1SS4 
t>f  the  tii"st  color  possessing  a  direct  affinity 
for  eotton  (Congo  red),  whieh  was  followed 
in  ft  few  years  by  a  rapidly  inerssnng 
series  of  colors  of  all  shades  iiaving  similar 
dyeing  properties.  The  great  simplification 
of  cotton  dyeing,  brought  about  by  the 
introduction  of  the  uow  <rroup  of  azo  eolon 
-'hcnzo'  i>r  '  diainiii  '  colors  as  they  are 
called— led  to  a  rapid  increase  of  their 
number.  Simultaneously  therewith  pro- 
ceeded the  diaeoveiy  and  investigation  of 
the  various  isomeric  derivatives  of  naphtha- 
lone,  required  as  raw  products  for  the  prep- 
aration of  these  colors. 

Another  method  of  applying  azo  colors 
to  cotton,  by  which  much  faster  shades  are 
obtained,  was  introduced  by  Messrs.  Ticad. 
Holiiday  &  Co.,  of  Huddersfield,ial880,and 
consisted  in  producing  unsulfonated  aso 
compounds  oo  the  fiber  by  direct  combina- 
tion. Owingto  technical diffi<Milti(\sthisproc- 
ej?s  has  only  reatihed  its  full  development 
dtiring  the  last  few  years,  and  that  at  other 


hands  than  those  of  its  disco vtrere.  The 
most  important  color  produced  by  this 
method  is  paranitranilin  red,for  whiohover 
two  hundred  tons  of  chemically  pure  para- 
nitranilin are  manufactured  annually. 

The  search  for  direct  cotton  colors  led  the 
author  to  the  discovery  of  primulin  in  1887^ 
and  this  can  be  used  fur  the  synthesis  of 
various  azo  colors  on  tl)e  fil>cf,  which  are 
remarkable  for  great  fastness  in  washing. 
The  new  principle  of  dyeing  which  this  in- 
troduced has  been  considerably  extended  in 
other  so-called  '  diazo '  colors.  The  mordant 
azo  colors  have  also,  with  the  prowing  de- 
mand for  faster  shades,  receutiy  come  into 
much  promin«ioe.  The  laborious  scientific 
investigatiOiiB  of  Fischer  and  Hepp.Bemth- 
sen,  Kchnnann  and  others  on  the  azins, 
oxaziiis,  and  thiazius,  have  led  to  the  dis- 
covery of  many  valuable  new  mambflrs  ni 
these  classes,  sueh  as  the  indulins,  rosindu- 
lins,  rhodulins,  etc.  Much  investijTation 
has  also  been  given  to  the  pyrone  and  acri- 
diu  groups,  leading  to  the  rhodamius,  a 
class  of  pure  basic  reds,  and  to  the  basic 
yello^^  and  oranges. 

Xcxt  to  the  azo  group,  it  is  in  the  alizarin 
group  that  the  greatest  progress  must  be 
recorded.  The  demand  for  fast  colors  for 
calico-printing  and  for  dyeing  chrome-mor- 
danted wool  to  withstand  severe  niilling 
operations,  ha.s  led  to  a  long  series  of  inves- 
tigations and  patents  for  producing  new 
derivatives  of  anthraquinone— the  anthra- 
cene and  alizarin  colors.  The  'Vidal' 
blacks  and  otlicr  colors,  for  the  direct  dye- 
ing of  immordanted  cotton,  are  now  being 
rapidly  developed,  although  thus  far  their 
constitution  has  resisted  elucidation. 

It  may  be  fairly  claimed,  liowever,  that 
the  greatest  triumph  of  the  coal-tar  in- 
dustry for  the  past  fifteen  yean  has  been 
the  suceeasfol  production  of  artificial  in- 
digo on  a  large  manufacturing  scale. 

Retnminfr  to  the  eroTioinic  aspect  of  the 
subject,  I  will  ask  you  to  consider  what 
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share  wo  lime  olitaiiu  d  in  the  great  expan- 
sion u£  trade  resultiug  from  all  these  new 
diiooTeries,  of  wbich  many  have  origiiiated 

in  this  country.  The  development  of  the 
indmtn  in     rmany  is  well  iUiutrated  by 

the  foli«vviii|^  ligures: 

Emporf  from  Qtrmany  to  the  World. 

^s<t.  W\  1S99. 
Tons.     Toiif.  Toui. 

Anilin  oil  and  wit   1,713  7,135   

Co»l''Ur  colon  (esel.  of  all* 

SUrlD}                              4,646  15,789  17^39 

Aliurin  oolora   4,284  8,927  

The  valneof  the  exports  of  ooal-tar  ootoTS 
from  Germany  in  1894  was  2,600,000 

pounds  sterling,  in  1898  3,500,000  pounds, 
an  incrfasf  of  nearly  a  million  in  four 
years.  The  total  annual  value  of  the  indus- 
try of  Germany  is  hardly  \em  than  ten  milo 
lions  of  pounds  sterling.  With  the  increase 
in  the  production  of  synthetic  indig<i  it 
may  be  taken  to-day  to  considerably  exceed 
this  figure. 

One  may  wdl  wonder  what  beeomes  of 
this  onnrtnous  quantityof  eon\  tnr  prodnrts. 
According  to  the  United  States  Consular 
reports  the  tJiree  and  a  half  million 
ponmh*  worth  of  coal-tar  eolorsexported  by 
G^Tniiiny  in  1898  were  oonsuniedas  follows: 
Tlie  United  Statra  took . . .  750,000  pounds*  wwrtli. 
The  UnJed  Kingdom  took .  750.000  "  " 
Aiistri  i  and  HimgSiy  took  350,000  " 

lUljr  took   22^,000  " 

OiiBs  took  270^    **  ** 

whilst  the  rest  of  the  world  took  the  re- 
mainder. 

The  great  increase  in  production  in  Ger- 
many is  further  shown  by  tlie  growth  in  the 
capital  and  number  of  work-people  em- 
ployed.  Thus,  aoeOfdinLr  tc  ;i  report  of  the 
Badisi'he  Works  recently  issued,  the  capi- 
tal of  this  company,  which  was  increased 
in  1869  from  900,000  potmds  to  1,050,000, 
will  he  fortbar  augmented  this  year  by  the 
issue  of  750,000  pounds'  Avorth  of  bonds. 
The  number  of  work-poople  employed  hy 
this  company  in  1900  was  i),485,  as  against 


4,hUU  in  1896,  an  increase  of  over  thirty- 
three  per  cent,  in  four  years.  The  firm  of 
Leopold  Casaella  ft  Co.,  of  Mainkur,  near 

Frankfort,  have  increased  the  numlu'r  of 
their  work-people  from  545  in  1690,  to 
1,800  in  1900. 

.  In  England  we  find  that  the  imports  of 

coal-tar  colnrs  arc  steadily  rising,  having 
inrrvascd  from  509,750  pounds  sterling^  in 
188(i  to  720,000  pounds  in  1900.  Contrasted 
with  this,  the  exports  of  eoal-tar  eolors 
manufactured  in  England  have  fallen  from 
5:10.000  in  ISflO  to  ^?fif),500  poumls  sterlingr 
in  1899.  It  is  therefore  apparent  that  we 
luive  had  little  share  in  the  great  increase 
which  this  industry  has  experienced  dnrixifir 
tlic  past  fifteen  ysars,  and  we  have  not  been 
able  even  to  supply  the  expansion  in  our 
own  requirements.  This  is  well  sho\vn  by 
the  following  statistics  of  the  two  Assoeia- 
tions  who  together  form  a  very  large  pro- 
portion of  the  entire  dyeing  trade. 

C^oring-iMtUrt  Vtd  by  tk0  Br«4f9r4  Df/enf 

Association. 

Engliah  .  ...10  per  cent,    t^wiso  6  per  cent. 

Germao  .  ...80 percent    Preoeh   4pere«nt. 

Colorinjf'maticrs  V»ed  6y  Britith  Cotton  and 
Woof  Difenf  jknomaiUm. 

color.   I  •'^"K''*''  ....Jlpwcmt. 

(  Forei 


Anilin    „  . 

gn  ....  78  per  cent. 
Alinrin  color.  J  S"*!!"''  ^  2!**'*'*!^ 

Out  of  a  total  of  ^ty  tons  of  oolorinif' 

matters  and  other  dyeing  materials  derived 
from  foal-fnr,  nsvi]  liy  tlic  Enfrlish  Sewing 
Cotton  Company,  only  9  per  cent,  were  of 
English  manufacture. 

The  following  table  gives  a  fair  picture 
>>f  the  present  dimensions  of  the  industry 
in  licrmany. 

Compared  with  such  figures  as  these,  the 
English  e(dor  manufacture  aarames  insig'- 
nificant  proportions.  The  total  capital  in- 
vested in  the  color  indnstrj'  in  th5<5  cauntry 
docs  not  exceed  500,000  pounds,  and  the 
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Capital  , 

Nnniber  of  Cheuji»t»... 
X  umber  of  En{{in«m, 
fif0n  »nil  uihrr  Tltlh' 

BQlCBintH  

Conimerrtftl  St-ill  , 

Work  l'««>jjle  , 

I>n-iiUnd»  (  jwr  C<lU.) 

1^»7  ^  , 

1«98  »  

IBM   

ItdO.  


Anliin  Work*. 


M«'ut«r. 


llt<lDla«. 


Kurbeti  FH' 
ud  Co. 


Aoillo  Co- 


1  120 


1 


306 

94 
M 
S4 
94 


.V. 
21 L 

46 

96 
36 
90 


146 


175 

ego 

4,900 


CHI, TOO 
1  55 


160 
1,8UU 


C*nt1tt 
Biul  Oo- 


I  Private 
loonoerD 


I  00 

m 

1,800 


Mflhiju  im    H«  Firm 

LeOtiliar.lt.  alHiut. 

•ad  Co. 


£157,000 


4R0 


£8,600,000 
COO 
350 

1,360 

is»seo 


total  number  of  chomists  employed  cauuot 
be  more  than  thirty  or  forty. 

A  similar  relative  pmpordon  is  main- 
tained in  patents : 

Cvmparimtn  of  Vumber  of  Completed  Knglith 
Fatmitt  for  Coal-tar  Products  taken  dur- 
ing 1886-1900  by  Six  Largest  Etlf- 
Uah  and  Bim  Largeat  Oar- 
man  Ftrm». 

Cterman  firms: 

Badiseb*  Anilin  Works  179 

Unatcr,  haeim  and  BrOning  SSI 

Farbfabtilmi  Bi7«r  A  Co.  S06 

Berlin  AaUia  Co  ....119 

L.  OMMlIk  ft  Co   76 

Farlnvcrk  ^rmillioim  T/PonhanU  &  Co.  38 

ToUl  of  «ix  German  flrms  948 

English  firms: 

Brook,  Simpeon  &  Spiller   7 

CU/ton  Anilin  Co  91 

Lwlnatdii    19 

Read  Holliday  4  Co  89 

Claua  ft  BflB    9 

W.  O.  ThotapMil   8 

Ibtal  «l  m  Eni^Uh  finns.  89 

Near  does  this  represent  the  sum  total  of 

onr  losses.  The  new  coloring  matters, 
made  chiefly  in  Germany,  liave  in  many 
eases  been  introduced  as  substitutes  for 
nntnral  pvodnets,  whieh  were  staple  srti- 
4de8  of  English  commerce.  I^Iaddcr  and 
cofhineal  have  been  replaced  and  lopwood 
and  indigo  are  seriously  threatened.  Tho 
eaptnre  of  the  indigo  narkel  hy  tiie  i^n^ 


18 
IB 
18 


12i  noi  ki>o«ti 
15 

?  "  *' 


9 
3 
S 
nil 


thetie  product,  which  would  mean  a  loss  to 
our  Indian  dependencies  of  three  million 

pounds  sterling  a  year  is  regarded  by  the 
Badische  Company  as  su  absolutely  certain, 
that  having  already  invested  nearly  a  nnl- 
lion  pounds  in  the  enterprise,  th^  are  at 
present  issuing  750,000  poonds  of  new 
bonds  to  provide  funds  tO  extend  their 
plant  for  this  purpose. 

Again,  herides  the  loas  of  material  wealtli 
whidi  the  neglect  of  the  coal-tar  trade  has 
involved  to  the  countrj',  there  is  yet  another 
aspect  of  the  question  whieh  is  even  of 
more  importance  than  the  commercial  one. 
There  ean  be  no  doubt  that  the  growth  in 
Germany  of  a -highly  scientific  industry  of 
large  and  fHr-ronohing  proportion  has  re- 
acted with  beneficial  effect  upon  the  uni- 
'Vemties,  and  has  tended  to  promote  scieiip 
tifle  thought  throughout  the  land.  By  its 
demonstration  of  the  priicticnl  importance 
of  purely  theoretical  conceptions,  it  has  had 
a  far-reaching  eifect  on  the  intellectual  lifO 
of  the  nation.  How  mueh  sneh  a  aeientifio 
revival  is  wanted  in  om-  o\s'n  eonntry  the 
social  and  economical  history  of  llie  past 
ten  years  abundantly  testifies.  For  in  the 
straggle  for  ^stence  between  nations  the 
battle  is  no  longer  to  the  strong  in  arm, 
but  to  those  who  nvc  the  strongest  in  knowl- 
edge to  turn  the  resources  of  nature  to  the 
best  aeeoiint. 
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In  1886  it  could  perhaps  otill  be  roain- 
tained  that  we  held  the  key  to  tlie  situation 
if  we  (  hnsp  to  make  use  of  it;  inasmuch  as 
the  priiicijial  raw  products  of  the  color  in- 
dustry (tar  oils,  naphthalene,  anthracene, 
mda,  ammonia,  iron,  ete.)  were  in  great 
measure  imported  fntm  England.  In  1878 
Professor  von  Bayer  had  said :  ' '  Germany, 
which  in  comparison  with  England  and 
France  poaranes  anefa  great  dimdvantages 
in  rcferenoe  to  nutunil  resources,  has  suc- 
ceeded by  means  of  her  intpll<'<'tnnl  activity 
in  wresting  from  both  countries  a  source  of 
national  wealth.  The  primitive  source  of 
this  wealth  is  in  England.  It  is  one  of  the 
most  singulnr  phenomena  in  the  dnniain  of 
iridnstrial  chemistry  that  the  chief  indus- 
trial uHtion,and  the  most  practical  people  in 
the  world,  have  been  beaten  in  the  endeavor 
to  turn  to  profltaUe  account  the  coal-tar 
which  thfv  pof?ses!».  "We  mvist  not,  Iii>wpvor. 
rest  upon  our  oars, for  we  may  be  (pule  sun* 
that  England,  which  at  present  looks  on 
quietly  while  we  purchase  In  i-  tar  and  con- 
vert it  into  eolors,  will  niilit'siliitinirly  ont 
off  the  source  of  supply  as  soon  as  ail  tech- 
nical difficulties  have  been  surnio\mted  by 
the  ez«rUon8  of  German  manaf  acturers. " 

But  llit^  initial  advantages  which  our 
natural  resources  afforded  us  have  been 
neglected,  and  now,  iu  1901,  the  conditions 
are  c(»npletely  ehanged,  and  Germany  is 
no  longer  dependent  upon  England  for  her 
raw  material.  Tlirnngh  the  shortsighted- 
ness, ignorance,  and  want  of  enterprise 
of  fhoae  witti  whom  retted  the  eare  of 
the  color  industry  of  tins  country  in  its 
earlier  days,  the  opportunity  has  been  al- 
lowed to  pass  forever.  The  English  niann- 
facturer  considered  that  a  knowledge  of 
the  benzene  market  was  of  far  greater  im- 
portance than  a  knowledge  of  the  heiuene 

theory,  and  little  encouragement  was  jriven 
here  to  chemical  investigators  and  dis- 
eoferers.  The  control  of  the  industry 
passed  into  the  hands  of  men  who  had  no 


knowledge  and  absolutely  no  appreciation 

of  the  science  upon  which  their  business 
rested,  find  concerned  only  with  irettinir  the 
ultimate  amount  of  present  profit,  dis- 
coiu^ed  all  aeieutifie  investigEtiMis  as 
waste  of  time  and  money.  The  ehemist 
who  devoted  himself  to  the  elucidation  of 
the  ehcmical  constitution  of  a  eoloring 
matter  was  I'egarded  by  them  aa  an  un- 
practical theorist  of  no  value  to  a  manu- 
faeturing  business.  Even  when  he  dis- 
covered new  eolorintr matter*!  of  commercial 
value,  they  were  so  blind  to  their  own  in- 
terests and  80  ineapaUe  of  believing  that 
any  practieal  good  could  oome  oat  of  sueh 
theoretical  work,  that  in  many  cases  they 
refused  to  patent  or  in  any  way  take  advan- 
tage of  the  discoveries  made  by  him. 

Dnring  recent  years  this  attitude  has 
certainly  undergone  considerable  modifica- 
tinn.  (Vrtain  firms  must  indeed  he  given 
the  credit  of  endeavoring  to  pursue  a  more 
enlightened  policy,  but  these  attempts  have 
always  been  directed  too  much  in  the  ex- 
pef'tation  of  rcali/ini:  inunediate  finaneiul 
results.  The  difWculties  which  must  be 
encountered  iu  au  attempt  to  regain  the  lost 
ground  are  of  necessity  very  great  and 
(|uite  unappreciated  by  our  business  men. 
If  seem.s,  in  fact,  to  have  been  the  opinion 
of  the  public  and  of  the  average  financial 
man  that  this  industry  ought  to  be  earilj 
won  hack  by  the  establishment  of  a  few 
t<'r}niieal  schools,  the  ensratrement  of  a 
dozen  chemists,  and  the  investment  of  a 
few  thousand  pounds  in  new  plants,  forget- 
ting that  the  supremacy  of  our  German 
ooinpetitors  has  been  won  by  yeare  of 
patient  toil.  l)y  the  work  of  Imndreds  of 
trained  chemists,  and  by  the  outlay  of  mil- 
lions of  capital.  Who  can  be  surprised, 
therefore,  if  such  expectations  have  not 
been  realt/ed,  find  if  in  spite  of  some  no- 
table successes  the  general  position  of  the 
color  trade  in  Bnglud  in-day  piumita  • 
gloomy  aspect? 
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Where,  then,  are  we  to  look  for  an  im- 
provementl  Some  would  find  a  remedy  in 
the  imposition  of  heavy  protective  tarifTs, 
but  such  tarilia  in  France  have  not  availed 
to  prevent  a  similar  state  of  fhings  there, 
and  protection  in  coloring  matten  might 
have  fi  verv'  (Ictriinental  cfi'ict  npnn  the 
textile  industries  of  the  country.  Others 
expect  salvation  from  the  extenaiou  of  tech- 
nical adiools,  hut  laudable  as  is  the  aim  of 
these  institutions,  I  cannot  see  how  they 
can  efTect  mueh  until  thnir  raw  material  is 
of  a  very  diflferent  character  from  what  it 
is  at  preamt,  and  until  the  public  can  be 
completely  disabused  of  the  fnllaey  that  a 
year  or  two  of  technical  trainin?  pumped 
into  an  ignorant  schoolboy  will  produce  a 
better  woite-ehemist  than  a  usiTwaity 
course  of  aeientifie  study  laid  vcptm  the 
foundation  nf  a  trood  ureneral  ednrntion. 

The  remedy  for  the  present  state  of  af- 
fairs must  (if  necessity  be  a  slow  one,  and 
in  my  opinion  can  only  be  found  in  a  better 
appreciation  of  the  value  of  science 
throughout  the  lengrth  fiTid  breadth  of  the 
land.  Until  our  government  and  public 
men  can  be  brought  to  reaUze  the  impor- 
tance of  fostering  the  study  of  science,  and 
of  pnconra^iiiixall  seieritifie  indusfi-ii's,  until 
our  schools  and  universities  appreciate  the 
importance  of  a  scientific  education,  until 
the  rewards  for  public  service  in  science  are 
made  equal  to  those  in  other  branches  of 
public  service,  so  long  will  seience  continue 
to  be  held  in  insuflicient  esteem  in  our 
oonntry.  It  is  not  so  much  the  education 
of  our  chemists  which  is  at  fault  aa  the 
scientific  education  of  the  public  as  a 
whole. 

When  our  capitalists  more  completely 
realize  the  importance  of  calling  in  the  aid 

of  the  licst  scienfifie  sldll  available,  wlien 
our  univei-silies  and  technical  schools  arc 
able  lo  supply  a  sufficient  number  of  biglUy 
educated  eh^ists  equal  in  Imowledge, 
originality  and  resource  to  those  trained 


in  German  universities,  when  our  prof ess> 

ors  and  manufacturers  arc  willing  to  work 
together  in  this  and  other  matters,  when 
our  patent  laws  are  rendered  just  to  our- 
adve%  we  may  oonfldratiy  hope  that  our 
natural  ^igineering  skill  and  practical  re- 
source will  once  more  bring  us  to  the  front 


OONCERNlVa  CBSTAIV  M08QVIT0BS. 

During  the  season  of  1901  the  writer 
stiulied  the  mosquito  problem, as  it  existsin 
the  State  of  New  Jersey,  with  a  view  to 
determining  whether  it  was  possible  in  any 
way  to  reduce  or  control  the  niunber  of 
fhcsp  pests  in  the  State.  Tt  was  decided  that 
the  first  point  of  importance  was  to  ascer- 
tain just  what  species  was  or  wera  llie  moat 
troublesome,  and  just  where  these  trouble- 
some species  bre<l.  Collections  were  made 
in  all  parts  of  the  Stale  and  local  boards 
of  health  were  enlisted  in  the  service  every- 
where. The  result  was  the  aecnmulation 
of  a  large  amount  of  material,  covering 
every  county  and  almost  eveiy  district  in 
the  State. 

Based  upon  these  collections,  it  was  foond 
that  the  most  abundant  species  was  Oules 

sdUiriltiiis.  and,  afliT  this  fart  was  deter- 
mined, espwiai  attention  was  paid  to  the 
life  history  and  breeding  places  of  this  mos- 
quito. It  has  been  Imown  that  the  species 
breeds  in  brackish  water;  but  it  has  been 
believed,  and  is  so  slated  by  Dr.  Tlnward 
in  his  book  on  moscjuitoes,  that  it  would  not 
breed  in  water  as  salty  as  the  sea  itself. 
Collections  made  aloni,'  shore  soon  proved 
that  this  ireneral  bi  licf  was  incorrect:  so 
far  as  noted  the  contrary  is  true,  for  larvae 
were  found  in  great  abundance  in  pools  and 
ponds  in  which  the  water  was  fully  twenty* 
five  per  cent,  more  salty  than  ordinary  sea 
water.  The  eollectio'ns  in  the  marshes  along 
the  coast  demonstrated  that  some  percent- 
age of  salt  was  absolutdy  necesntry  for  the 
development  of  the  larvae.  In  no  case  were 
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they  found  in  fresh  water,  even  when 

adults  occurred  m  <>noriiious  quantities. 
This  was  prettily  illustrated  on  the  ELiza- 
betfaport  meadows,  from  which  the  eities  of 
Newark  and  Elizabeth  get  the  great^t  pro- 
portion of  tlicir  iiiosquifo  supjdy  diiriiii,'  tlit^ 
summer.  A  large  portion  of  these  meadows 
is  flooded  during  extra  high  tides,  or  dur- 
ing storms;  a  number  of  fresh  water  eredu 
run  through  them  and  rapidly  freshen  these 
salt  watcr-povprod  areas.  This  is  especially 
true  during  tlic  latter  part  of  the  summer 
after  a  period  of  moderate  tides.  A  two 
days'  collecting  trip  by  an  assistant  failed 
to  dfvelop  any  larvff>  of  sollii  itans  \nitil  tlu> 
shore  edge  of  the  meadows  was  reached, 
where  the  puddles  were  distinctly  salty. 
Everywhere  else,  while  there  were  plenty  of 
other  l!ir\-fr>  difjcoverable  those  of  soUirifans 
were  entirely  absent.  After  a  heavy  storm 
causing  an  unusually  higli  tide,  which 
flooded  the  meadows,  collections  were  again 
made  and  now,  as  salty  water  was  found 
almost  everywhere,  there  was  no  difficulty 
iu  obtaining  larvae  of  soUiciiam.  Every  at- 
tempt was  made  to  seenre  gotlieitons  larvn: 
from  fredi  water;  but  almost  without  suc- 
cess, even  where  the  insivfs  occurred  in 
swarms.  I  feel  no  hesitation  in  claiming 
timt  under  natural  conditions  the  larva  of 
this  spedes  is  never  found  in  fresh  water; 
unless  it  is  in  a  pool  that  was  salty  when 
the  eggs  were  laid  and  has  been  freshened 
subsequently  by  rains,  or  otherwise. 

Another  f  aet  was  established  by  observa- 
tions made  diiring  the  summer :  that  is,  the 
species  will  travel  long  distances  from  its 
breeding  places.  For  miles  throughout 
South  Jemej  the  only  species  of  mosquito 
found  in  any  numbers  is  Ciflex  »<^dcittms. 
On  the  eranberrv'  hotrs  on  which  T  spent 
some  time  countless  thousands  of  these  in- 
sects occurred.  The  breeding  conditions 
tot  mosquito  lame  were  almost  ideal  and 
plenty  of  larvR  were  found,  but  none  were 
of  this  species.  All  the  specimens  observed 


were  females;  males  a|>parently  do  not  go 
Hway  from  their  natural  lireeding  places. 
Twenty  mdes  back  from  the  coast,  soUid' 
tans  is  the  dominant  spedes  and  oconrs 
most  of  the  summer.  Forty  miles  from  tlie 
coast  occasional  flights  occur;  hut  their 
period  is  short,  rarely  lasting  more  than  a 
week  or  tea  days,  and  there  may  not  be 
more  than  one  or  two  of  them  during  the 
season.  Prom  observations  made  and  in- 
formation gathered  along  shore  and  back 
from  it  for  some  distance,  it  seems  certain 
that  largtf  swarms  rise  during  favorable 
evenings  and  are  carried  duritig  the  night 
l»y  the  wind  for  varying  distances.  The 
direction  is  determined  by  the  direction  of 
the  wind,  and  may  be  as  often  out  to  sea  as 
inland.  Swarms  have  been  met  with  fifteen 
mill's  from  shore,  and  are  common  five 
miles  fiom  shore.  These  are  usually  if  not 
always  lost.  This  migration,  if  that  term 
can  be  properly  employed,  ia  eontrary  to 
previous  beliefs,  my  own  included,  and  is 
an  important  factor  in  the  question  of  the 
control  of  mosquitoes  in  the  JState.  It  takes 
it  out  of  the  rank  of  local  problems  and 
makes  it  a  State  affair.  It  is  quite  obvious 
that  no  methods  adopted  at  a  point  where 
these  rousquitoeB  do  not  breed  can  prevent 
their  abundance  when  the  wind  is  in  the 
right  direction  to  bring  swanna  of  them 
from  the  sea  coast.  On  the  other  liand, 
there  seems  to  be  no  very  great  difli<ailly  in 
deciding  upon  the  character  of  the  work 
that  should  be  done  to  destroy  tiie  breeding 
plae(  s  of  these  pests.  The  measures  are 
largely  of  a  permanent  charact*  r.  They 
consist  partly  of  draining,  partly  of  ditch- 
ing and  partly  of  opening  ways  for  the  free 
entrance  of  tidi>s,  and  with  them  of  certain 
sppriis  of  small  fi.sh  that  feed  on  mos- 
quito lar\ne.  At  a  comparatively  small  ex- 
pense considerable  areas  can  sometimes  be 
freed  of  breeding  places.  Much  has  been, 
done  by  private  enterprise  at  seashore  re- 
sorts and  there  will  be  no  difficulty  in  ae- 
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curing  cooperatiou  in  any  wurk  that  the 
State  may  undertake  or  may  suggest 

The  next  species  in  abundance  is  Culcx 
pungfns.  The  history  of  this  spr-cios  has 
been  so  weii  written  that  little  remains  to 
be  added  to  it.  It  is  the  one  species  of 
CiUex  of  which  we  know  positively  that  it 
hibernates  in  the  adult  stage.  It  breeds 
everywhere  in  ahnost  all  sorts  of  places, 
provided  only  there  is  water  which  is  not 
salty.  I  have  n«Ter  found  it  in  salt  water ; 
but  in  other  respeots  it  is  not  particular. 
It  hrieds  in  pesspools,  sewacre  water  and 
even  in  mantire  pits.  It  has  no  objection 
to  remaining  indoors,  and  the  larvae  will 
swarm  in  a  neglected  hnefcet  just  as  readily 
as  they  do  in  a  half-filled  tin  cau  on  a 
dump.  Thf  only  point  of  partionlar  inter- 
est noted  in  connection  with  this  species  is 
the  fact  that  it  breeds  much  later  in  the 
season  than  has  been  believed.  Active 
larva*  were  found  until  hite  in  November, 
and  even  less  than  half -grown  forms  were 
seen  at  that  time,  indicating  a  compara- 
tively recent  oviposition.  As  against  this 
species  local  work  is  neee.ssary  and  effec- 
tive; but  it  is  far  from  neces-sary  to  treat 
indiscriminately  all  sorts  of  bodies  of 
water.  There  are  some  places  where  even 
this  insect  wiU  not  breed,  and  unless  infor- 
mation is  srenerally  distributed  concerning 
the  places  that  actually  need  treatment,  a 
good  deal  of  work  will  be  wasted  and  un- 
necessary expense  incurred. 

Some  very  interestin*?  information  con- 
cerning the  species  of  Anopheles  htis  been 
gathered.  It  has  been  known  that  these 
species  hibernate  as  adnlts;  the  places 
where  they  hibernate  in  the  woods  have 
been  diseorered;  the  general  character  of 
the  breeding  places  ha.n  been  established 
and  it  has  jbeen  found  that  the  larvn  may 
be  foimd  in  silt  water  n^;  well  as  fresh. 
This  has  been  asserted  of  n  European 
species  but  was  doubted  by  Dr.  Howard 
for  our  own.  It  has  been  also  fonnd.  lhat 


these  insects  continue  to  breed  until  long 
after  frost  has  set  in.  Lame  and  pnpn 
were  taken  from  ponds  that  had  been  com' 

])letely  iee  covered.  On  at  least  three 
separate  occasions  adults  were  bred  from 
larvje  and  pupse  after  they  had  been  con- 
fined in  or  under  ice  for  a  period  of  several 
hours.  It  is  demonstrate  beyond  perad< 
venture  that  mere  cold  or  even  an  ice  cover- 
ing is  not  fatal  to  larval  or  pupal  Life  of 
Anopkeieg.  It  is  fnifher  indicated  from 
the  researches  made  that  there  is  absolutely 
no  conneetion  between  the  abundance  of 
Anopheles  and  the  prevalence  of  malaria. 
In  a  limited  district  where  malaria  as  an 
original  disease  is  unknown,  over  two  thou- 
sand specimens  of  A.  punctipennis  were 
taken  from  the  eellar  under  a  moderate- 
sized  farm-hoxise.  From  the  outbuildings 
aa  many  more  were  captured,  in  October 
and  November.  Altogether  about  this  one 
proup  nf  farm  buildincs  fully  five  thou- 
sand specimens  were  actually  taken  during 
the  two  months  mentioned.  This  is,  there- 
fore, one  of  thdr  commonest  mosquitoes; 
yet  patients  aflflieted  with  malaria  have 
come  thei-e,  away  oft'  in  the  woods,  to  pet 
well;  and  they  did  so,  without  leaving  in 
Iheir  trail  a  wake  of  malarial  esses.  I  do 
not  wish  to  be  understood  as  doubting  the 
connection  between  ,1  nophdr^  and  malaria, 
nor  that  the  mosquito  is  necessary  as  an 
intermediate  host  in  the  development  of  tibe 
pathogenic  organism.  I  wish  only  to  say 
that  my  invesliixatimis  point  to  the  fact  that 
there  is  some  other  factor  involved  and 
that,  even  in  the  presence  of  an  existing 
case  of  malaria,  Anvph(le9  is  not  able  to 
transmit  the  disease  to  a  healthy  individual, 
nnlefvs  certain  other  conditions  favor  the 
transmission  or  the  development  of  the 
malarial  organism  after  it  is  introduced 
into  the  healthy  subject. 

JoHK  B.  Shitb. 

RtrtQfEBS  CoiXBQB, 
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UVIVBRSITY  XEaiSTRATlOy  BTATI8T108. 

Akkowi  of  the  present  eondituni  i>f 
the  status  of  higher  e<iti(^ii1  ion  iit  the  I'liited 
States  may  be  gleaned  from  the  aeconipauy- 
iug  table,  whereiu  are  enumerated  Htatisticit 
relating  to  the  r^^ratioii  »t  seventeen  of 
the  lending  univenitieB  in  the  country,  both 


East  and  West.  These  flgnree  hare  been 
obtniiK'd  from  the  proper  officials  of  the  in- 
stitutions oonfonifd.  find  tire  as  rorrcet  as 
8tatistiL'8  of  this  nature  can  be  made.  With 
but  slight  exceptions,  these  figures  are  ap> 
proximately  as  of  November  1,  1901. 
The  gain  or  loss  in  the  enrollment  in 


Clilcato. 

257  (?) 

Col  am  Ma. 

481  (17-) 
386  (  34)  I 
601  (61) 
441  (14) 
600(49) 

192(12) 

95(?)" 

526  (  78) 

401  (74) 
17B0<— 40) 

472  (  60) 
400  (—279) 

r.7!)  1  if;2) 

IB  (-2) 

»727(-47) 
202 

4422(225) 
466 

I  CatKurnta. 

Oollfce  Arts,  Uen  1 
O»ll«||0Artl,Woaieti  y,  2099  (49) 

Uw   100  (-21) 

Medida«.   161  (—10) 

AgricnUnre  '  t 

Art  :   178  (—30) 

Dentistry   141  (—11) 

Divinity  

Forestry   ,  

Music  

Pbaniuvcy   85(1) 

Teachera  College  '  | 

VeteriiJary ,    |   

Crwluan  'SclKH.Is   168  (13) 

Conrst-s  ftir  Te;u'licr8..'   

Sum  III  er  .^easiim  I   799  (366) 

Other  Courses.    

Deduct  doable  r^skj  [191] 

Grand  Total  '  3540  (319) 

Teaching  Suift  '  250 

the  various  departments  of  the  universities 
enumerated  are  indicated  in  each  instance, 
where  obtainable,  by  flgiires  within  paren- 

thrscs.  Tlii'sc  figures  have  been  revii^ed, 
and  may  not  tally  exactly  with  the  tigures 
to  be  found  in  ScieiN'ce  published  on 
Deoember  21, 1900.  The  enroUment  figores 
for  the  University  of  Nebraska  are  for  the 
first  time  included  in  tins  table. 

While  statistics  of  this  character  nujy  not 
be  exactly  the  same  for  two  weefes  in  sne- 
oession,  a.s  those  engaged  in  university  ad- 
ministrative work  well  know.  Tnn<'rtlic!f"^>* 
such  figures  are  general  enough  in  import 
to  indicate  the  trend  of  the  advancement  of 
higher  education  in  various  sections  of  the 

*  [uc'hiilr  s  schools  of  engineering,  obenirtiy,  srabi- 
teoinre,  luioes  aod  meobMiio  arts, 
f  Ineladed  in  edentillo  eobools. 

•JInelnilo'l  in  rnllege. 
i  Barnard  College. 
II  BiideKlb  Collage. 


Coraell. 


{817(73) 

11017(134) 
'  197(21) 
415(79) 

86(— 6) 


19«3(— 9) 
452  3)  !! 
549(42) 

'  828  (—19) 
606  -90) 
32—1) 


IndiaiM. 


Juhnft 
HoiiktM. 


600(100)  l«3(-t») 
385(65) 


38(16) 


51 (10) 
1P3(— 9) 


105  (—21) 

37(9) 


135(10) 


397(16) 


312  (—29) 

42«  (-Sl)|  98fi"(^') 
.......     I  ........ 


51(11)  160(9) 

50  Cf)   

453(120)   

233  (?)    I  97(16) 
l?l  [1] 


3216  (313)  15576  (—148)  1967  (?)  L685  (96) 

I  3"7  1  495  '78  '1M 


country.  Changes  in  curricula,  stiffening 
of  entrance  requiiements,  and  the  inaugu- 
ration of  new  iMlieies,  matmally  affeot  the 

•■nnillment  stalistics  of  any  university. 

Particular  attention  is  called  to  the  effect 
of  the  introduction  of  the  new  entrance  re- 
quirements to  the  HarvBxd  Medieal  School. 
The  demand  of  four  years'  liberal  training 
in  a  college  previous  to  pntrainfe  upon  the 
work  of  the  Harvard  Medical  Sjchool  has 
resulted  in  a  loss  of  almost  100 ;  but  this 
change  will  inevitably  result  to  the  advan- 
tage of  the  Ilarvjird  rvfi'ilical  fnnrse, 

Attention  is  al>u>  called  to  tlie  increased 
enrollment  in  the  siuumer  sessions  of  both 
our  eastern  and  western  universities. 

While  there  has  been  a  falling  off  in  the 
L'nind  tfit:>I  nf  attendance  on  some  of  the 
universities  tabulated,  there  lias  at  the  same 
time  taken  place  a  steady  forward  move- 
ment in  the  progress  of  higher  education, 
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as  revealed  by  these  statistics  of  attend- 
ance. Geo.  B.  Germann. 

SCtESTlFW  BOOKS. 
Die  Entwicklung  der  liiologic  im  UL  Jahrhun- 
dert.  Vortrapauf  dcrVoPsainniluTig  deutsch- 
er  Katurforsclicr  Zu  Aachon  am  II.  Sep- 


considorablc  on  the  development  of  minute 
iiiiiitoiny  in  the  nineteenth  century  that,  not- 
withstanding the  fact  that  he  met  his  early 
and  untimely  death  in  1S02,  his  shoidd  bo  rec- 
()f?nize<l  as  one  of  the  great  influences  in  the 
development  of  biology  in  the  nineteenth  cen- 
tury. Tlie  omission  of  the  name  of  any 
American  investigator  is  more  in  the  nature 
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The  advancement  in  knowledge  of  organic 
nature  was  so  remarkable  during  the  nine- 
teenth century  that  it  is  of  unuitual  interest 
to  have  the  progress  in  biology  summed  up 
by  one  of  the  leaders  in  the  movement.  As 
miglit  be  expected  from  Ilertwig's  well-known 
powers  of  clear  exposition,  tlie  reading  of 
thi.o  lecture  is  enjoyable;  the  line  of  thought 
iff  not  difllcult  to  follow  and  the  analysis  of 
the  subject  is  as  simple  and  direct  as  it  is  pos- 
sible to  make  it  within  the  limits  of  thirty- 
one  pages.  It  in,  of  course,  impossible  in  many 
instances  to  do  more  than  suggest  liie  line  of 
influence  of  a  group  of  men  whoso  work  has 
been  of  cpoch-mnking  iiiiixirtance.  The 
names  of  most  of  the  great  Iwnlers  are  men- 
tioned catcgoricoUy — and  the  list  is  a  long 
one,  but  it  is  a  disappointment  to  miss  any 
reference  to  Bichat     Hia  influence  was  so 

*  laolnded  under  College.  17Q  atudcntd  in  Uw  are 
enrolled  ;  loss  of  15. 


of  a  blunder.  However  clear  the  general  ac- 
count of  biological  progress  may  l>e,  it  is  in- 
adequate if  no  place  is  found  in  it  for  such 
names  as  Cope,  Marsh  and  Gray  or  for  the 
mention  of  the  enibr3'ologioal  and  cytological 
res<'archc8  of  American  investigators. 

Tlio  subject  is  naturally  considered  under 
two  main  divisions— tlie  progress  in  morphol- 
ogy and  that  in  physiology.  In  regard  to 
progress  in  morphology,  the  four  following 
factors  arc  indicated  as  having  had  the 
greatest  influence:  The  establishment  of 
tlie  cell  theory  and  the  closely  related  proto- 
plasm doctrine.  (2}  The  development  of  the 
.■science  of  bactcriologj'.  (3}  Progress  in  em- 
bryology. (4}  The  doctrine  of  organic  evo- 
lution. 

The  great  influence  of  the  cell  theory  is  es- 
|K>cially  em])hasized,  not  only  as  to  its  unify- 
ing tendency  in  uniting  animals  and  plants 
on  the  broad  basis  of  similitude  of  structure, 
but  also  as  opening  to  naturalists^  the  real 
prolilems  of  the  living  organism.     The  dis- 
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«mc7  tliat  fennentation,  putrefaetion  and 
finally,  that  many  diseases  are  dtio  to  inioru- 
orgxinisins,  stimulated  studies  which  led  to 
the  cstablishuient  of  the  acieuco  of  bacteriol- 
ogy. The  reviTal  in  die  nineteenth  century  of 
thp  qiiratinn  of  spontaneous  generation  is 
mentioned,  and  the  groat  triuiupb  of  Pasteur 
in  demonRtratinff  the  falsity  of  the  position  of 
the  heterogenists.  Hero  also  one  iiote«  an- 
other oniisHion — no  referenee  is  made  to  the 
luminous  researehes  of  Tyudall  on  this  subject 
with  optically  pure  air.  The  preat  influence 
of  cinliryolop^'  founded  on  the  work  of  Pan- 
der and  von  Baer  is  syinpatbctieally  although 
hriefly  tieated.  The  facts  that  all  animals  be> 
gin  as  single  cells,  and  show  every  frr.i(latl<in 
between  that  simple  oondition  and  the  more 
complex  one  of  the  adult,  and  that  ontogeny 

ill  a  sense  an  epitome  of  phylogeny,  are 
Bufticicnfly  Ftrikin>»  to  endue  this  «ii1ijpct 
with  unusual  intcrcsU  Lastly,  the  influence 
of  the  establishment  of  the  theory  of  evolution 
is  spoken  of. 

In  phytiiology  the  fundamental  importance 
of  experiment  is  pointed  out — what  the  mi' 
cros«>{>e  is  for  anatomy,  experiment  ia  for 
physiology.  Among  the  greatest  advances 
mentioned  in  the  first  half  of  the  century  are 
the  demonstration  of  Bell's  law  and  the  elabo* 
ration  of  the  theory-  nf  sixH  ifii'  rncrfr^-  by 
Johannes  Hiillcr.  The  development  of  pli^'S- 
iology  tiong  the  respective  lines  of  chemical 
and  physical  physiology  is  discussed,  together 
with  the  opposition  aroused  by  these  researches 
to  the  old  theory  of  vitalism.  The  ohaerra- 
tions  as  to  the  action  of  chcmic^d  substances 
within  the  Viodies  of  l^'Ut  r  nniinni'?  were  ttirned 
to  practical  account  in  medicine.  Wiiile  phys- 
iology was  hwkg  developed  aknir  diemical 
lines  by  one  school,  represenfe^l  by  fHaude 
Berudrd  Pettinkofcr,  Voigt,  Pfliigor,  Ueideu- 
hain  and  others,  it  was  being  advanced  along 
physical  lines  by  Robert  ]l(eyer,  Ilelridioltz, 
Ludwig,  Dubois-RejTnoml  and  others.  Witli 
the  latter  school  came  exact  methods  of  meas- 
uring aii  l  n  ording  physiological  activities, 
as  with  t)i<'  kymograph,  myograph,  eti>.  The 
greatest  triumph  of  tlie  chemical  and  physical 
methods  was  in  demonstrating  that  physio- 
logieal  prooeasea  am  chanioo-phyaical  rather 


than  vital.  But  this  oonoeption  has  been  car- 
ried too  far;  some  physiologists  look  upon  life^ 

with  all  its  complex  manife«tfl(inns,  as  being 
entirely  chemical  aud  physical.  This  is  m  far 
wrong  as  the  old  theory  of  vitalism.  The  re- 
lation of  thf  jihysitMst  to  yiiologicnl  qne'^ttrins 
ia  similar  to  that  of  the  ehcmisL  Physiologi- 
cal questions  can  not  be  explained  on  purely 
chemical  and  physical  grounds.  We  can  not 
find  out  the  role  played  by  albumin  in  vital 
processes  by  study  of  its  chemistry,  but  by 
direct  study  of  the  protoplasm  in  living  cells. 
We  must  return  to  nn  fliintoniird-ht'ilofncal 
basis  and  let  it  be  modified  by  the  chemico- 
physical  oonoeptioo.  The  material  worM  must 
be  luiltfd  liy  biolopiiMl  stiiilirs  with  the  mani' 
f(»tatious  of  the  immaterial  world  of  life. 

WibUAM  A.  Loor. 
Oompamiiw  Phiftioion  of  the  Brain  and 

Comparative  Psychology.  By  .TACXii'KS 
LoKB.  The  Science  Series.  New  York,  G. 
P.  Putnam's  Sons.  IMO.  Pp.  z+809. 
$1.S0. 

Professor  Loch's  book  forcibly  calls  atten- 
tion to  the  importance  of  the  comparative 
method  in  physiology  and  p^cholog^'.  The 
present  work  h  n  trnn^^lnf ion,  with  additioti?? 
and  diauges,  of  the  German  edition  of  1!KA)  by 
lbs.  Loelk  The  book  has  been  made  into 
English  with  singular  skill.  It  is  clear,  con- 
cise, scientifically  accurate  in  statement,  and, 
withal,  readable.  Of  it  may  truthfully  be 
said  'every  words  counts.'  Wliether  one  agrees 
or  di'^afrn^r^s  with  any  or  all  of  the  conclusitms 
readied,  llie  discu&sion  is  valuable,  for  it 
pleads  for  opposition,  contra^ction,  investiga- 
tion, T!i«  re  nrr  not  so  very  man>'  physiolo- 
gists, we  fancy,  who  will  fully  agree  with  all 
the  theories  whidi  Professor  Loeb  seeks  to 
maintain ;  fewer  still  arc  the  psychologists  wlio 
will  find  themselves  in  sympathy  witli  his 
attltm^  and  among  ethical  thinkers  scarcely 
any  will  come  to  the  support  of  tlio  new  Scien- 
tific construction  whose  possibility,  nny.  nefo«- 
sity — for  our  author  is  evidently  a  man  of 
strong  convictions— is  hinted  at.  But  opposi* 
tion  It  no.  il.  «1  for  tlip  testing  of  the  theories 
in  which  the  book  abounds,  although  we  doubt 
not  that  in  the  main  the  author's  position  is 
a  safe  cob.  Nothing  is  clearer  than  the  serf- 
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ousness  with  which  Professor  Loeb  lakes  him- 
self and  his  work.  Every  ■entencc  indicates 
that  be  realizes  the  importnnoe  of  the  stmly 
of  lif«  phenomena,  and  appreciates  the  inti- 
nwte  rdaiioiMbip  of  all  i^gwologieil  inveiti- 
gation  to  the  praetieil  pioUeinis  of  ow  mA- 
s-diiy  life. 

The  book  u  itaelf  *  eoDeetioii  of  experinMn- 

taU  discovered  facta  of  neural  pliysiology  Bo 
arranged  that  they  inevitably  lead  the  reader 
to  the  definite  conception  of  the  role  of  the 
BerTOOB  system  held  bgr  tbe  author.  Note* 
worthy  is  the  fact  that  fi  rnnjority  of  thf?  ex- 
perimental studies  from  which  evidence  is 
drawn  in  rapport  of  ibe  ▼iews  presented  bave 
been  made  by  Professor  Loeb  liims^lf.  Tliry 
form,  th\in  gathered  together,  and  imiiiod  by 
a  single  pur^Kisc,  a  splendid  monument  to  the 
mcTgy,  patience  and  enthusiasm  of  a  physiolo- 
pist  who  has  wt-U  t-anuxl  the  praises  of  the 
scientitic  world.  To  say  of  most  physiologists 
'he  baa  baaed  a  general  diaeuaaion  of  the  f  ono- 
tion  of  the  ricrvtuis  sy.-?fem  solely  upon  the  re- 
sults of  his  own  researches,'  would  be  equiv- 
alent to  ebaracteruing  and  eondemninir  the 
woric  aa  narrow  and  incomplete.  But  of  the 
work  in  question  this  cannot  be  said,  for  Pro- 
fessor Loeb's  investigations  have  covered  such 
a  wide  range  of  physiological  and  psychological 
phcTinmpTia,  ami  hia  problnns  hnvc  been  se- 
lected with  such  rare  insight  into  the  general 
implieatiooa  and  relative  importance  of  difier- 
eiit  nsi»X'ts  of  his  rhoson  work,  that  (hey  fur- 
nish an  excellent  foundation  for  the  theories 
wbidi  he  presents. 

The  conaeious  and  avowed  goal  of  Professor 
Txx»1)'h  rewarelieg  is  'the  control  of  life  phe- 
nomena.' lli.s  slogan  well  might  bo  'more  life 
and  fuller  that  we  want.'  It  is  not  simply  to 
understand  the  functions  of  the  or>;!iiiiHin  for 
the  sake  or  satisfaction  of  understanding,  but 
that  we  may  be  the  b^t^  able  to  regulate  our 
lives  that  we  should  strive  toward  the  control 
of  vital  processes.  Toward  this  goal  wo  are 
to  progress  by  the  uae  of  the  methods  of  phys- 
im  and  chemiatiy.  To  quotci,  "It  aeems  to  me 
that  livinsr  orpnnisms  are  machines  and  that 
their  reactions  can  only  be  explained  accord- 
ing tO  the  aame  prineiplea  whi«di  are  used  by 
ibe  physiciat.''  On  tbe  baaia  of  the  phyaical 


and  chemical  qualities  of  protoplaam  our  au- 
thor proposes  to  rxplain  all  activities. 

'Comparative  Physiology  of  the  Brain  and 
Comparative  Psychology'  may  for  review  bo 
divided  into  four  parte.  Of  thoe  ibe  first  deala 
with  the  relation  of  reflex  action  to  the  nerv- 
ous system.  Experimental  evidence  is  pre- 
sented to  prove  that  audi  actions  are  not  de* 
pendent  upon  any  specific  character  of  nerve 
tissue,  but  upon  the  general  properties  of  pro- 
toplasm. This  ia  followed  by  a  consideration 
of  the  morpholc^cal  and  physiological  evi- 
dence bearing  upon  the  'rrntrr  theory'  and  the 
'segmental  theory'  of  the  nervous  system,  with 
a  defense  of  tbe  latter.  Tbe  third  main  sub- 
ject is  the  relation  of  instinctive  action  to  tliu 
role  of  tbe  nervous  system  and  to  reflex  action. 
Experiments  are  cited  to  show  ihat  the  in- 
stinctive act  is  really  only  a  chain  of  refiessa. 
Finally,  in  the  portion  of  the  book  which  cornea 
under  the  title  'comparative  psychology,'  asso- 
ciative memory  ia  pointed  out  aa  the  paydiio 

fact  of  jirinie  impnrtanee.  Its  eonneetion  with 
brain  functioning  is  discussed,  and  the  possi- 
bility of  analyzing  all  complex  psychic  phe- 
nomena into  associative  processes  maintained. 

It  is  common  to  refer  all  actions  to  nerve 
centers.  Even  the  simpletst  reflex  act  is  thought 
of  by  many  as  dcqpendent  upon  tin-  functioning 
of  a  ganglionic  cenU'r.  Now  it  is  Professor 
Loeb's  conviction  tliat  tliis  is  an  orroneoua 
view;  and  by  an  examination  of  experimental 
studios  of  n  presi  iitatives  of  the  delrnferata, 
EchiuodcTmata,  Venues,  Artbropoda,  Mollusca 
and  Vertebrata  he  proves  that  reflexea  can  be 
executed  In  the  absence  of  ganglia.  A  few  of 
the  instanees  mentioned  in  tbe  book  may  be 
cited. 

Study  of  the  Medusas  baa  abown  that  the 

bell  will  mnkc  normnl  spontnneotif,  coordinated 
movements  after  the  nervous  system  has  been 
removed.  Thus  by  a  very  simple  experiment, 
spontaneity,  coordination  and  reflex  action  are 
proved  to  be  independent  of  the  central  nerv- 
ous system. 

Among  the  Aaeidians,  Ciona  tn/cs/tnaZw^ 
whose  nervoim  >«y<?teTn  eonsistK  of  a  <<inglo  gan- 
glion, normally  exhibits  a  peculiarly  character- 
iatio  reflex  in  the  doaing  of  both  the  oral  and 
abonl  openinga,  when  optti,  if  either  ia 
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touched.  If  the  ftanglion  be  remoTed  the  ani- 
mal will  still  carry  out  this  rollcx.  But  rnrc- 
ful  study  shows  that  then  utr  (Hfforfnrcs  be- 
tween the  action  of  the  iiurtiiul  animal  and 
the  one  which  lacks  its  i^anfrlion.  In  the  latter 
the  threshold  of  si iinnl.nticm  i-s  liif^her  and  the 
reactton-tuue  greater.  From  this  Pfofessor 
Loeh  ooncludea  that  'the  nervea  and  ganglion 
only  play  the  pnrt  of  a  more  sensitive  and 
quicker  conductor  for  the  stimulus.' 

The  tentacles  of  Meiridium  in  the  food-tak- 
ing activity  of  the  anininl  move  in  Huch  a  way 
ns  to  hrinjr  the  object  witli  wlii'  h  (hey  ar*'  in 
contact  to  the  rooutli.  The  action  is  one  of  ap- 
parent adaptatioti,  and  one  would  eearody  ez- 
jK'i  t  f<i  -(  c  the  jjunir  kiiirl  of  a  reflex  o.  rur  jiftor 
the  teuLacle  had  been  cut  from  the  body.  Suck, 
however,  is  the  result  of  the  exi>eriment;  no 
difference  botwM>n  the  actiou  of  the  tentacle  in 
normal  relation  to  the  nervous  system  and  that 
which  has  been  isolated  is  observable.  We 
have  to  conclude,  therefore,  that  the  action  ia 
determined  \>y  (lie  properties  of  tlir-  prr.fnjiln^sni 
of  the  tentacle  itself,  and  not  by  special  proper- 
tiea  of  the  nervous  timuee. 

Other  observations  prove  that  certain  worms 
when  deprived  of  their  brains  are  able  to  move 
spontaueousty.  As  a  eaae  i&  point,  the  fresh- 
water Planarian,  PUmaria  iorta.  Is  sensitive  to 
stimulation  by  liffht.  To  nny  increase  in  in- 
tensity it  responds  by  moveincut.  It  also  ao- 
hiets  the  darkest  region  of  a  dish  in  whidi  it  is 
left.  When  tfii  ;niti  rii>r  p.  rfi  ii  of  the  body 
is  cut  off  it  is  found  tliat  the  brainless  por- 
tion wilt  give  the  same  responses  to  light  as  the 
normal  animal.  And  the  only  sifmificant  fact 
in  favor  of  tlie  influence  of  tlic  bniin  upon 
such  activities  is  that  the  reaction-time  of  the 
brainless  animal  is  hmuer. 

Of  the  reflexes  of  high<  r  ,i;iiitials  that  are 
known  to  be  in  part  at  least  itidepeudeut  of 
the  brain  and  oord  are  the  movements  of  the 
iris,  the  bladder,  rectum,  blood  vessels,  rcsi)ira- 
toiy  organs,  etc.  Kzperimeuta  upon  fishes, 
frr^  and  have  established  the  independ- 
eiii'i'  (,!'  iii;ni,v  of  their  reflexes.  In  one  inst  ince 
the  whole  brain  and  spinal  ^  rii  <if  a  larval  frog 
were  destroyed  without  interfering  willi  spou- 
taneoufl  movements.  There  are  so  many  oh- 
lervationa  of  this  kind  for  the  vertehratea  that 


one  cannot  question  the  general  truth  of  Pro- 
fessor Loeb's  conclusion.  As  he  states,  those 
instances  in  which  the  reflex  is  interfered  with 
by  the  destruction  of  the  nervous  sy&tem  are 
explicable  by  the  fact  that  the  only  existing 
coHTici-t inn  }iet\v«>n  the  prri^c  nrjrnn  am?  the 
muscle  hxis  been  broken.  Establish  any  kind 
of  protoplasmic  oonneetlon  between  the  region 
in  which  the  disturbance  orises  and  the  motor 
apparatus,  aud  the  appropriate  redox  will  be 
executed. 

But  the  fundamental  extK-riment  for  the 
proof  of  tlie  independemx'  of  n^flexes  is  that 
wade  by  Professor  Loeb  ui>on  isolated  luusclea. 
lie  has  shown  that  musoles  oontaining  no  gan- 
frlinn  cc-Wi  will  )>f\\\  rbythtnicnlly  whrn  plnrrd 
in  a  pure  sodium  chloride  solution  of  the  same 
osmotic  pnwsure  as  the  blood.  To  put  the 
matter  in  lii-  words,  '"It  itt  not  the  presence  or 
alwcnco  of  (^an^lion  cells  which  determines  the 
spontaneous  rhythmic  contractions,  but  the 
presenoe  or  absence  of  certain  ions.  Na  ions 

start  or  increii-e  the  rntf  rif  ■^unntnncous  rhyth- 
tuieal  contractions;  t'a  ions  diminish  the  rate 
or  inhibit  such  contractions  altogetlier.'*  Now 
it  is  clear  that  to  jtrove  the  isolate<l  muscle  ca- 
pable of  responding  to  stimuli  is  to  establish 
the  thesis  whidi  has  been  stated. 

'I'he  conception  of  the  iier\'uus  system  as  a 
scries  of  more  or  less  intimately  r*1nlt  d  cen- 
ters, each  with  its  own  special  function,  arose 
and  found  an  observational  basis  in  the  many 
exiK-rimetits  mi  l'n  ;i!ization.  Ccrt.iiti  I'art-i  of 
the  brain  apparently'  control  certain  groups  of 
rouBcles.  This  is  undoubtedly  true^  but  Pro- 
fessor L<N  1:  1-1.  ai]>ts  to  show  that  the  concep- 
tion as  a  wiiolc  is  false.  From  comparative 
morphology  and  phy.'»ioloffy  comes  abundant 
evidence  of  the  segmental  theory  of  tlie  nerv- 
ous syst<>m.  In  the  Aiincli.l-.  for  r  •^nmyilr-.  the 
segments,  each  with  its  ganglion  and  nerves, 
are  to  a  certain  extent  independent  organisnis. 
Kach  ganglion  in  this  case  functions  in  con- 
nection with  a  very  dctinito  iiortion  of  the 
worm, 

''The  so-called  centers  of  the  cerebral  oortax 
arc  merel.v  tin-  I'ln^H  t^-Iuti^  the  lil>ers  from 
single  scgmentij  of  the  central  nervous  system 
enter."  If  the  spinal  oord  of  a  dog  be  cut  it 
will  be  found,  after  the  shock  of  the  operation 
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has  passc<l,  that  ull  of  the  rctiexcs  belonging  to 
the  seipiients  of  the  body  wliioh  are  Tepreeonted 
hy  the  ixirtion  of  the  cord  severed  con  l>c  ex- 
ecuted. Kubbing  of  the  iikiu  cauaes  scratching 
tnoTetnente  of  the  hind  legs,  and  the  raAezee  <A 
btadder,  rectum  and  respiratory  orguns  occur 
in  response  to  the  approprintc  stimuli. 

"According  to  tbo  acginnntnl  theory,"  writes 
oar  author,  'Hhere  are  only  indifferent  eeg- 

meutul  franplia  in  tin  eeiitral  nervous  system, 
and  the  different  reuetions  or  reflexes  are  due 
to  the  dilferent  peri]>heral  organs  ond  the  ar* 
rangetuents  of  the  niusclcn.  The  center  theory 
must  remain  safiafip'l  with  the  mere  prohloiii 
of  localizing  tlie  apparimt  'sicut'  of  a  'function' 
without  being  able  to  give  the  dynamics  of  the 

reaetionc  nf  nil  aiiiinnl,  a?  tho  Inttpr  Hrponcl  in 
reality  upon  the  peripheral  structures,  and  not 
on  the  Btmoturea  ef  the  ganglia.  For  this 
reason  the  segmental  theory  alone  will  be  able, 
to  lead  to  a  dynamical  cona^ption  of  the  func- 
tioos  of  the  central  nervous  system." 

In  taking  up  the  problem  of  instinct  Pro- 
ff^^sor  I.nrVi  tourhos  n  field  which  he  has  maiio 
<listinctively  his  own;  for  uo  one  has  doue  tH> 
■nudi  as  be  toward  the  analjFsiB  and  explana- 
fi'iu  of  this  type  of  action.  He  holds  that 
there  can  be  no  sharp  separation  of  reflex  ac- 
tion from  instinctiTeb  The  reflex  usually  is 
the  activity  of  a  single  organ,  and  the  instinc- 
tive net  one  in  whieh  the  wholr  organism  is 
concerned.  Instinctive  actions  are  character- 
iaed  by  an  apparent  adaptation  to  a  special 
purpose,  jin  inlaiital ion  dv  the  cireunistanees 
iu  which  they  occur.  Tor  this  reason  there  is 
a  strong  tendency  to  regard  them  as  rMults 
of  intelligrenc-e.  For  years  Profeasor  Loi  b  ha-i 
been  studyirifr.  ar\>\.  t\<  it  wfre,  di<-(  i  tinfr,  in- 
stinet  after  instinet  in  order  to  stiow  the  ab- 
surdity of  this  conception. 

Till'  fly  that  instinetively  selects  f<  r  tlm  de- 
positing of  its  eggs  a  subataucc  ou  which  the 
larvn  can  feed  deee  so  not  becatue  it  has  a 
faint  Botiea  of  the  utility  of  tlie  action,  or 
even  because  it  chooses  so  to  d",  Imt  because 
the  chemical  particles  emanating  from  the  sub- 
stance stimulate  it  in  such  fashion  as  to  cause 
an  orientation  of  its  body  in  reference  t<»  the 
source  of  the  stimulus,  and  this  orientation  in 
turn  determixics  the  movement  toward  the  sub* 


bUiuce.  The  whole  is  sinjply  a  meciiuuical  prob- 
lem; phyaics  and  chemistry  serve  to  explain 
the  instinof. 

An  insect  comes  within  the  range  of  vision 
of  a  frog  and  is  instinctively  stalked,  seised 
and  swallowed.  In  this  event  the  visual  stimu- 
lus initiates  a  series  of  reflexes  whose  result  is 
the  obtaining  of  food.  There  is  no  deliberate 
choice,  no  intelUgenoe  in  the  action-  The  Crus- 
tacea!! or  insect  or  worm  that  instinctively 
moves  toward  a  source  of  light  does  so,  experi- 
ments indicate,  simply  because  the  light  foroea 
it  to  take  a  certain  orientation,  just  as  the 
chemical  stimulus  did  in  case  of  the  fly.  Onoe 
having  taken  this  position,  there  is  only  the 
posiiibility  of  moving  toward  the  source  of 
the  stimulus.  The  'orientation  thoory'  Is  one 
of  Professor  Locb's  cliief  contributious  to  the 
explanation  of  instincts.  It  is  based  upon 
the  jt='<u!ni>t!oii  thnt  whrri  n  stiTinihis  affects 
b^'iiunctricnl  points  of  an  animal's  body  un- 
equally there  is  resulting  inequality  of  mus- 
cular activity  on  tlio  tw)  sides,  and  as  a  result 
the  organism  is  finally  forced  into  that  position 
in  which  symmetrical  points  are  equally 
stimulated.  Such  a  posiuon  is  evidently  ai- 
tnincil  wlu  ii  ili^-  louf^  axis  of  the  body  is  par- 
allel with  the  rays  of  light,  for  example,  with 
the  head  either  toward  or  away  from  the 
source  of  the  light.  From  tlii-^  position  it  is 
clear  the  animal  can  move  only  toward  or 
away  from  the  li^t. 

And  again  it  is  noticed  that  c-crtain  arthro- 
I)o<l8  and  worms  'hide'  in  crevices.  If  we 
study  this  action  wo  learn  that  the  animals 
are  able  to  remain  quiet  only  when  the  body 
is  in  contact  with  some  objWt,  and  so  long 
aa  it  is  not  in  such  a  position  the  animal 
moves  about  continuously.  In  the  act  'hid- 
ing'  plays  ni  part.  The  phenomenon  is 
merely  the  inhibition  of  movement  by  a 
fttimulns,  it  matteiv  not  whether  the  stimulus 
be  givi  II  l  .v  a  I'oard  whieh  really  'hides'  the 
animal  or  by  a  plate  of  jrlafss  whieh  leaves  it 
fully  exposed  to  view.  And  so  one  might  go 
on  with  the  enumeration  of  rimple  instinctive 
avU  tliat  appear  to  be  guidrd  I'V  rfasnti.  but 
whose  careful  study  reveals  only  tlio  inlluonoo 
of  certain  wivironmental  factors  upon  a  defi- 
niteily  deaeribahle  Mganic  structure. 
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To  the  moet  important  of  these  «ikviniii- 
mental  factors  the  name  'tropism'  hn  been 
applied.  Ilfliotropism  is  tht?  n'»'i>fi"^5p  to 
light;  chemotropism,  to  uheiuicalH;  gnivanfr- 
tropinn,  to  deetriciiy;  stenotMpinn,  to  oon- 
tflct;  g*fitr<>pisin.  to  ^rrnvity;  liydrotrKiii^m.  to 
moisture;  thermotropism,  to  temperature,  etc. 
Alt  nmple  hu^etive  acts  are  found  to  be 
n^sponsos  to  one  or  more  raek  factors  either 
external  or  internal;  t!io=,o  more  complex  ac- 
tions of  which  nest  building  and  the  in»tinct- 
ive  prooeaaea  of  aiit8»  bees  and  mwpa  are  rep- 
rr^w^ntntivo  nm  pn^sumably  due  to  a  number  of 
factors  working  eimultaneoUMly  and  giving 
me  to  a  aeries  of  reflex  acta,  the  whole  of 
whitli  in  their  interconnection  is  an  instinct- 
ive action.  No  one  has  yet  succeeded  in 
aatiafaetorily  analyzing  any  of  these  oom^eac 
aetivitiefl,  but  Prot'*  s$or  Loob  has  confidence 
that  the  subject iii*;  of  nny  nf  thorn  to  Inhora- 
tory  requirements  wiil  reveal  the  same  kind 
of  Btruetnre  as  has  been  discovered  in  the 
simple  acts. 

The  uhapter  on  instinct  closes  with  some 
renuirin  concerning  the  relation  of  the  con- 
ception presented  to  ethics.  '^The  analj'sis  of 
instincta  from  a  purely  physiological  point  of 
view  will  ultimately  furnish  tite  data  for  a 
acientific  ethics.  Human  happiness  ie  baaed 
Tipon  iho.  poji-iiLility  of  n  natural  and  harmon- 
ious satisfaction  of  the  instincts."  Such  are 
the  aignifieant  atatementa  with  whkh  we  me 
iritrmluifd  to  the  author's  ethical  philosophy. 
From  the  naturalistic  point  of  view  ethics  can 
have  no  other  fmmdation  than  that  indicated 
above;  and  there  is  no  doubt  that  he  who  is 
<mly  a  physiologist  can  find  complete  satis- 
faction in  it.  But  one  feels,  inaiitietively,  that 
Piefeseor  Loeb,  despite  hia  unpleaaant,  though 
appropriate,  introiluitorr  words  concerning 
the  mixing  of  metaphysical  and  scientific  con- 
ception*, ia  of  a  pbiloaophie  mind,  and  it 
sccnis  probable  that  physiology  alone  saved 
him  from  becoming  a  technical  metaphjrsician. 

We  find  upon  turning  to  the  cUseussion  of 
eomparmtive  psychology  that  Proft*-or  Loeb 
considers  as  the  central  and  chief  problem 
of  the  physiology  of  the  central  nervous  sys- 
tem the  study  of  the  'mechanisms  which 
give  rise  to  the  ao-caUed  pyschic  pbonomena.' 


As  the  elemental  paychio  fact  he  WttM*  'as* 
Bodative  memory,'  by  whidi  ha  means  neither 

more  nor  less,  so  far  as  we  can  see,  than  what 
the  psychologist  designates  as  an  associative 
PKNX8B.    Wherever  aaaoeiative  memory  >a 

found  therr  is  innfi  rial  for  tlio  p^^yrholnfn'st. 
His  first  task  must  be  to  determine  in  what 
animals  this  psychic  phenomenon  ooeurs,  and 
his  second,  to  analyze  the  more  complex  pro- 
cesses of  higher  animals  into  the  elements  of 
the  psychic  process,  much  as  the  instinctive 
act  is  analyzed  into  relloxes. 

An  aniiiial  wliich  chii  lenrn  if<  said  to  liave 
psychic  processes.  In  this  criterion  of  asso- 
<native  memoiy  ia  seen,  by  Profesaor  Loeb, 
the  hrtsin  of  a  future  comparative  psycliolntry. 
Among  vertebrates  it  is  well  known  that  os- 
aootative  procesaea  are  found;  even  the  Am- 
phibia and  Fishes  profit  hy  i  xpericnco,  al- 
though it  is  stated  by  the  author  that  the  frog 
has  not  yet  been  proved  to  have  associative 
Of  the  invertebratea  in  this  tespect 

little  is  known  f^r  thoy  hnvo  not  boon  <5tudifvl 
experimentally.  But  at  pn»cnt  it  socma  safe 
to  say  the  Cceilenterata  and  Yermes  are  not 
known  to  profit  by  training.  By  this  criterion 
of  the  psychic  a  very  sharp  limit  for  the  field 
of  psychology  is  indicated.  Those  who  do  not 
belit  ve  in  vvluU  Professor  Loeb  describee  as 
crisi  s  in  d«  v<  lopment  will  not  be  likely  to  take 
much  stock  in  his  conception  of  the  role  of 
comparative  mydiology  until  experimentation 
ha>  proved  the  abnipt  npjx-araniT  of  the  as- 
sociative process  in  the  animal  scries.  For 
until  then  there  will  remain  the  possibility 
that  the  whole  tiling  is  a  matter  of  degree  of 
ability  to  profit  by  experience,  rather  than  of 
the  presence  or  absence  of  a  brain  mechanism 
which  is  able  to  mediate  the  association.  On 
this  point  the  author  '^ay-^,  "The  idea  of  n 
steady,  continuous  development  is  inconsistent 
with  the  general  physical  qualities  of  proto- 
plasm or  colloi<lal  niaterinl.  The  colloidal  sub- 
stances in  our  protoplasm  possess  critical 
points." 

Two  chapters  of  great  interest  treat  of  tlio 
'Cerebral  Hemisphere  and  A'^-f •fiativ*'  Mein- 
ory'  and  'Anatomical  and  Psychic  Localiza- 
tion.* Coneemins  the  valuable  experimaatat 
data  furnished  in  them  we  may  make  only 
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a  general  etatoment.  It  proves  that  the  aa- 
■odative  ptooeM  in  vertebrates  is  depmdent 

upon  the  cerebral  hemisphere.  "Thr  assunip- 
tion  of  'centers  of  aasoeiatioa/"  says  the 
autbor,  "is  just  as  erroneoiw  as  tba  asmmp- 
tion  of  a  center  of  coordination  in  the  heart. 
Association  is,  liko  coordination,  a  dynaniioal 
effect  detcmuned  by  the  conductivity  of  the 
pmrtoplasm.  Associative  processes  ooour  emry- 
where  in  the  hemispheres  fntid  poppihiy  in 
other  parts  of  the  brain),  just  as  coordination 
oeeurs  whererer  the  connection  between  two 
protoplasmic  pieces  is  sufficient.  It  is  just  as 
anthropomorphic  to  invent  special  centers  of 
association  as  to  invent  special  centers  of 
coordination." 

FiiialJy,  attetifinn  should  he  culled  to  tlio 
f^tres8  which  in  this  valuable  contribution  to 
the  Uteratnre  «{  oompaiatiTe  phfsiology  is 
laid  upon  tlic  chemical  and  physical  study  of 
protoplasm,  and  its  transformations.  Ulti- 
mately it  would  appear  all  physiolo^eil  in- 
vfiitif^utions  n-sulvc  thcin^lves  into  probkms 
of  the  physics  of  colloidal  substances. 

In  this  imperfect  and  inadequate  review  of 
Professor  J^b's  book  an  attempt  has  been 
made  to  indicate  a  few  of  the  general  tenden- 
cies and  conclusions  which  seem  of  prime  im- 
portance. There  are  a  huge  nmnber  of  inter- 
esting  exix'ritncntal  stuilIcH  disi'iisscd  iji  tlic 
book  which  have  not  even  been  mentioned 
fafire.  We  have  taken  the  liberty  to  quote 
freely  from  the  text,  and  it  is  hoped  that  the 
sentences  thus  selected  to  indicate  the  author's 
point  of  view  will  in  no  case  misrepresent  him 
because  of  their  isolation. 

liOBERT  MeARMS  YeKKSS. 

Cambhidok,  Mass. 

Plant  lAfe  of  Alabama.    An  account  of  the 
distribution,   modes   of   association  and 
adaptations  of  the  flora  of  AUbama,  to- 
gether witli  n  systematic  catalogue  of  the 
plants  growiii^r  in  the  State.    By  Ch\ru;s 
IfOHR,  Ph.D.    Contribution.^  from  di,.  V.  S. 
National    Herbarium.     VI.  Washinjjton. 
1901.    8vo.  Pp.  921.    12  idatcs  uud  1  ujap. 
The  'Plant  Life  of  Alabama'  is  a  note- 
worthy addition  to  the  list  of  works  which 
treat  of  State  floras.  The  book  consists  of  two 
parte;  oob,  <d  197  vttgn,  dMiling  diiefly  with 


the  tioristics  of  the  vegetation,  the  other,  of 
708  pages,  oontaining  a  oomplete  catalogue  of 

the  flora.  The  first  part  will  l»c  particularly 
welcomed  by  pliytogeographers  as  the  first 
scrioua  analysis  of  a  portion  of  the  vegetative 
covering  of  the  southeastern  United  States. 
The  value  of  this  portion  lie?  chiefly  in  the 
observations  and  lists  which  it  contains,  as 
no  aystamatio  investigation  of  the  vegetation 
hns  yet  hecn  made.  The  nbsence  of  rcecTit 
methods  and  the  lack  of  detailed  formational 
analym  detract  much  from  this  part,  though 
the  lapse  of  time  iK  tween  the  completion  of 
the  mnnuscript  and  its  publication  would 
seem  to  indicate  that  this  is  not  the  fault  of 
the  author.  It  ia  much  to  be  regretted  that 
the  nuthor'n  dcnth  ooonrred  before  his  book 
finally  appeared. 

The  author  sketdies  the  hiatoiy  of  the  bo- 
tanical cxplomtion  of  Alabama,  giving  a  brief 
nccoMTit  of  the  labors  of  Bertram,  Peters. 
Buckley  and  others.  This  ia  followed  by  a 
aummaiy  of  the  general  physioKraphical  and 
climatic  fcntiires  of  the  Stjite.  Physiogruphic- 
ally,  the  area  considered  falls  into  five  re- 
gions, the  coastal  plain,  the  region  of  oiys- 
talline  rocks,  the  region  of  the  coal  measures, 
the  Coosa  Valley  and  the  Tennessee  Valley. 
The  author  gives  a  brief  discussion  of  the  gen- 
eral principles  underlying  plant  distribution, 
in  which  he  has  unfortunately  made  use  of 
Merriam's  divisions  of  the  Kortb  American 
continent,  which  are  phytogeographically  in- 
correct.  The  formational  treatment  is  lin^icd 
upon  the  work  of  WiUkomm  and  Warming. 
The  accurate  classiflcatioii  of  fonnations,  how- 
ever, as  hydrophytic,  mesophytic  or  xcrophytic, 
is  hanlly  to  Ix>  determined  otherwise  thnti  by 
actual  physiometric  investigation  of  forma- 
tiour,  which  have  been  tentatively  detonnined 
by  means  cf  fl<iri«ti<'.  The  forniutl'inal  anal- 
ysis of  the  vegetation  is  neither  close  nor 
thorough,  consisting  for  the  most  part  of  flor- 
istic  Ytsts  of  the  various  habitats,  with  very 
slight  consideration  of  the  intcrrclntions  of 
the  species  which  constitute  the  formation. 
In  some  fastonccfl  (page  65)  the  difficulty 
stvm.-i  to  rise  from  iIm-  fact  that  the  ncrjnaiut- 
ttuco  with  the  particular  vegetation  is  at  sec- 
ond hand. 
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Under  biolopical  and  ecoloifieal  rolatiuns, 
•  he  author  trtats  briefly  of  tlie  forest  llura, 
m  whieh  arc  includeil  nhrubby-plant  a-'^socia- 
tiona  and  nrborcal-plant  asaociations,  ever- 
L*T<-^n  mill  t]icu]uf>u'i.  tlii>  oampestrian  flora, 
I  lie  water  and  swamp  flora,  including  the  hy- 
drodiaridean,  Uthopliytic,  limncan  and  psltiH- 
trian  classes,  and  of  the  orffanotopic  flora, 
conoprising  epiphytic,  saprophytic,  s^ymbiotic 
and  paraaitic  plant  asBoeiationa.  Thia  is  fol- 
lowed by  an  interesting  ducuaaion  «£  iutro- 
dnced  i»lanf^,  which  are  rejranled  as  natural- 
ized, adventive  and  fugitive.  The  luuru  de- 
tailed eonuderation  of  the  Tegetation  ia 

taken  wp  iindcr  [ilimt  di^^tribution,  in  euniioc- 
tion  with  tiic  Carolluiun  auU  Louiiiiaiiiaii 
aieaa.  In  deUmiting  the  two  the  author  makes 
use  of  'truly  zonal  plants,'  which,  except  in 
restricted  fonuation.t.  usually  of  hyixlrojthytic 
stamp,  arc  illusive.  The  Carolinian  area  falk 
into  the  mountain  rcffion,  the  table-land**,  the 
rejfion  of  the  Tenne-ssTOO  Valley  and  tlu*  l<nv<«r 
hill  country.  Under  each  i«  given  a  sunmiary 
of  the  physiognphical  feotuiea  and  climate, 
and  a  discussion  of  the  various  formations, 
grouped  as  xorophilc  and  UKisophilc  forests, 
and  zerophilo,  moaophile  and  hydrophytic 
plant  associations.  The  Louiaianian  area  is 
likewise  <livided  itito  si'ver!tl  rejrioti-:.  ci  ritiMl 
pino  belt,  central  prairie,  maritime  i)ine  and 
ooaat  plain,  in  which  the  txeatment  of  the 
formations  is  similar. 

Notwithstanding  the  valuable  information 
now  made  availahle  for  the  first  time  in  the 
part  just  considered,  the  second  part  is  a  more 
important  contribution.  It  contaiiia  an  exei  l- 
lent  catalopue  of  the  entire  flora,  in  which  are 
enumeratr<l  more  than  4..''>00  plants,  of  whicii 
2,500  are  flowerinp  plants  and  upward  of  I'.'  O'i 
eryplotfums,  uumlMTtj  which  indicate  an  ex- 
treme ridineaa  and  diversity  of  vegetation. 
The  larffe  list  of  fuiiffi,  which  i  initril>ut<  d 
by  Profeaaor  Earlc,  ia  a  testimony  ui  the 
energy  and  industry  of  a  few  workers,  notably 
Petan^  Addnaon.  Underwood  and  Earle.  The 
alffffi  arc  apparently  little  known  as  yet,  a  fact 
whicli  explains  the  preponderance  of  unthro- 
pytea  in  the  list.  The  entries  of  the  flowering 
plnnt*  nre  ni.iilt  !-:  o{  floristic  eat:il(i;niif;f.  The 
bibliography  is  full,  and  indications  of  range. 


both  State  and  continental,  are  Riven  with 
unusual  care.  The  tyiM*  hx  ality  is  indicated 
wherever  kjxowu,  as  is  also  the  disposition  of 
1 1ll  Alabama  ezaiocati.  AUo)Mhor  thecatnlo^e 
is  the  most  complete  and  paiii-M'..  iii<:  St.ife 
list  so  far  coutribuU:-d  to  American  Ixitany. 
The  book  eloees  with  a  list  of  the  plants  culti- 
vated in  Al  ilnmia,  a  tabular  statement  of  the 
plants  of  tlic  ^tato,  and  a  very  satisfactoi7 
index. 

Fkkdkkk^  K.  Clrmewts. 

Thk  t'.vnKu^iiTY  or  NtasAbKA. 

TWO  PAPEBS  ON  AXIMAL  IIECHANIC^S. 

(•rher  ilie  Jiewefiunnen  in  d>'n  JIandijdcnken, 
von  Ki'DOLF  Fick;  Ueher  die  Bewegungen 
Jes  Ft$»s«$  u.  $.  w.,  von  Otto  Fbcitkr;  both 
in  the  2l>th  volume  of  the  Abhandlun>nm  der 
Math,  pliv^,  Chuise  <lcr  Konip.  Sjiehsischen 
(IcsHjILjchafl  der  Wisseu.,  I^>ipzig,  1901. 
These  papers  are  alike,  hut  in  some  respecta 

quite  Hiff<^rrnt.  Jn  the  former  Fi<'k  discusses 
the  uiovcment«i  of  the  hones  of  the  wrist  aa 
shown  hy  the  X-rays,  and  though  mathematios 

are  not  avoided,  tlu-y  an>  rather  subordinate  tO 
the  result.s  of  observation.  Thus  anyone  who 
is  siiihciently  at  home  in  the  anatomy  of  the 
hand  can  follow  the  author  provided  only  he 
take  pains  enontrh.  Fiscl:*  r'-  i  npi  r  is  the 
fourth  part  of  hii«  Hiaug  der*  Meu.schcn'  in 
which  the  share  of  the  foot  in  the  walk  ia 
scientificnlly  ami  mathematically  studied.  Thia 
puts  it  beyond  the  reach  of  most  rt^aders.  With- 
out pretending  to  be  able  to  appreciate  it,  we 
think  we  run  little  risl^  from  the  reputation  of 
the  author,  in  reooRuoending  it  to  studenta 
of  this  field. 

The  paper  on  the  wrist  is  one  that,  while 
very  valuable,  is  not  of  very  general  interest 
to  readers  other  than  anatomists.  i:iince  the 
introduction  of  the  X-ray,  hands,  as  con- 
venient objects,  have  Ixjcn  photographed  every- 
where, and  several  anatomists  have  given  at- 
tention to  the  luuvemcuts  of  tho  bones.  So 
far  as  the  resulta  obtained  from  the  dead  body 
no,  we  are  not  inclined  to  modify  the  opinion 
which  we  have  expressed,  namely,  that  the 
X-nya  have  done  little  more  than  confirm 
what  was  already  known  of  tho  movements  of 
the  wrisL  (Thia  must  however  be  understood 
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vith  the  proTiso  tluit  mora  was  known  than 

Wiis  foiirn1  in  iiicst  anntdinii')!?  ti'\t-lHii>k<?.) 
But  in  these  atudica  the  liviuff  liaud  has  boeu 
used,  and  although  our  contention  still  in 
the  main  hoKls  k'xhI,  it  is  to  be  t)«Iinitte<l  thnt 
i  priori  we  renlly  did  not  know  how  closely 
the  movements  made  on  a  dead  boily  repro- 
duced the  condiliHiis  \vhi<  h  «<  r.  tin  n  suit  of 
iri'itloii-  ffiini  within.  I  lie  work  lins  btn-n  very 
thorough,  much  attention  being  gi\'eu  to  in- 
diTidual  bones.  Some  of  the  views  atrike  na 
as  quite  original.  Thus  wr  rlo  not  nanember 
to  have  aeen,  in  wny  of  thu  mouographa  on 
thia  flubjeet  the  position  of  the  carpal  hones 
in  pahmtr  and  dorsal  flexion  shown  directly 
from  either  the  front  or  the  back  as  in  the 
usual  view  of  the  wrist.  The  objection  which 
naturally  presents  itself,  when  such  a  course 
is  proposed,  is  that  the  foreshorten intr  of  the 
flexed  bones  aud  the  hiding  of  more  or  less 
of  one  row  under  the  other  would  make  the 
figure  worthless,  but  this  objection  has  bj'  skill 
in  tedmique  been  well  met.  The  illustrations 
are  admirable,  and  are  made  still  more  praeti' 
cal  by  being  almost  always  aoeompanied  by  an 
onflii^f  drawing. 

The  results  iu  the  main  are  these:  In  lateral 
motions  of  the  hand  we  may  accept  the  theory 
of  two  oblique  axos  crossing  ench  othrr  at 
about  the  middle  of  the  wrist  with  the  proxi- 
mal and  distal  angles  larger  than  the  lateral 
ones;  but  in  flexion  and  extension  we  must 
assume  a  single  transverse  axis.  A  point  em- 
phasized is  that  the  mid-carpal  joint  Is  u  very 
iraiwrtant  one.  This  is  not  new  to  anatomists, 
but  wo  (lii  iht  if  it  is  very  familiar  to  the  aver- 
age student  of  anatomy.  The  work  iu  short 
is  both  an  interesting  and  a  valuable  one. 

Tiiosias  DwiaitT. 

Tk9  Teaekinff  of  Mathematica  in  the  Higher 

SchooLi  of  Prusxia.    By  J.  W.  .\.  YoiJNO, 
Ph.D.,  Assistant  Prufi  -.^'tr  in  tin-  I'^tiivor^ity 
of  Chicago.     New  Vork,  Ixingiiians,  Green 
it  Co.   1900.  F^.  siT+141. 
Thf  fr^^linpr  tlmt  (Ir'rmriTi  ^I'linols  have  some- 
thing well  worth  the  ^Vmericoit  teacher's  atieu- 
tion  is  not  at  all  new.  It  has  been  said  and 
written  for  a  century,  and  within  a  few  years 
it  has  given  rise  to  the  publication  of  several 


works  of  j^enuine  merit, not  to  speak  of  numer^ 
ous  books  and  artieIt-<  nf  iin  merit  whatever. 
Of  tlie  former  class  this  one  by  Professor 
Young  is  unique  in  that  it  is  the  first  to  devote 
itself  enlin'ly  to  the  matlu^matieal  pha.so  of 
education.  Furthermore,  it  is  somewhat 
unique  in  being  a  well-balanced,  practical  book 
for  practical  and  well-balanced  teachers.  It 
toll^j  one  ^rhftt  one  wishes  to  know.  Xf>t  mauv 
Americans  iiiivo  been  able  critically  to  ex- 
amine the  subject  of  mathematics  in  Prussia, 
lien  a  hook  that  answers  just  the  questions 
the  intelligent  teacher  would  ask  if  he  were 
there,  that  gives  him  courage  to  face  the  issues 
of  the  present,  and  that  should  make  him 
confident  of  the  future.  And  i(  does  all  this, 
not  bypreaclnng  AVineriean  or  German  suprem- 
acy, but  by  intelligently  pointing  out  the 
superior  fp.nfnres  of  Germmi  filnr-ntiitn  and  by 
showing  us  our  lines  for  improvement. 

The  real  interest  in  the  book  is  not  so  much 
in  the  carefully  scl'  <'t(<l  fzencral  information, 
lor  this  it  is  not  difficult  to  find  in  standard 
worics  like  those  of  Baumelster  and  Rtissdl. 
but  in  the  consideration  of  the  two  (juestions: 
Are  the  T'ni>--inii  sclnmls  durTitr  better  work  in 
mnlliemntics  tlian  liio  American?  If  so,  how 
is  this  aeoomplishedf 

WHien  wo  consider  that  we  give  about  leu 
per  cent,  more  time  to  mathematics  than  they 
do,  that  they  recogniwj  less  home  study  than 
we,  and  that  their  cliildren  leave  even  the  clas- 
sical gymnasium  knowing  more  of  mathe- 
matics than  do  our  high-school  graduates  in 
scientifle  courses,  there  ean  be  only  one  answer 
to  the  first  quest  inn. 

The  reaiions  for  this  state  of  facts  are, briefly, 
the  following:  (1)  The  teachers  in  the  gymna- 
siii  are  men,  and  they  outer  the  proft  -^I  'ti  as  a 
life  work.  (2)  These  men  are  university  grad- 
uates, with  nt  loaat  two  additional  years  of 
profcBsi'  i  aining.  They  liave  bwn  rifridly 
exnmini'W.  ju.i  by  school  teachers  who.se  politi- 
cal pulLs  have  given  them  place,  but  by  univer- 
sity professors,  specialists  in  their  varioitt  sub- 
jeets,  apr>' ■i''t''d  by  the  stn'.<.  And  in  addi- 
tion to  all  this,  they  Imvc  had  at  least  one 
year  of  probationary  teaching.  Tlusir  oxami- 
II  It;. .11-  for  the  elementary  ela-.<.ses  include  the 
calculus,  and  those  for  the  high  school  grades 
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requiTe  independence  of  thought  in  the  higher 
KPomotry,  in  nTialysin,  and  in  analytic  ino- 
uhanics,  with  a  ^ood  knowledge  o£  the  litera- 
ture of  thMe  Bobjeota.  (8)  The  tcadisr's  posi- 
tinn  i'^  oTif  of  honor,  recognized  in  cast's  of 
superior  excellence  by  the  title  of  '  Proftsanor/ 
bestowed  by  the  goTemment,  a  title  with  m 
'  defamed  by  every  charlatan  and  soiled  by 
much  ignoble  use.'  (4)  The  teacher  has  fewer 
classes  per  week  than  the  American  teaelMr, 
and  when  out  of  clana  instt  ad  oi  being  Mt  to 
watch  a  'study  hall'  he  haa  time  for  recreation 
and  study.  (5)  Considering  the  purchas- 
ing poiwer  of  the  monegrt  the  teadiw  oomeo. 
lifter  a  reasonnhle  time,  to  receive  a  somewhat 
better  salary  than  is  offered  in  America,  and 
henoe  a  relatiTely  strongs  set  of  men  enter 
the  profession.  ((5)  His  countrymen  appre- 
ciate that  the  teacher  "can  do  bis  best  onljr  in 
an  atmosphere  of  financial  and  mental  tran- 
quility, lie  mii-l  liiiii^'lf  bo  continually  grw- 
inp,  tmd  If  hp  is  <  iubarra.s«'ii  by  fiiiaiirifil  cnres 
and  harrassed  by  struggles  to  improve  his  ma- 
terial poaitiim,  hie  gfowth  is  retarded  and  the 
(luality  of  Ills  work  inevitably  deteriorates.'* 
He  is,  therefore,  accountable  to  no  local  au- 
tboritics ;  political  'pulla*  have  no  meaning  to 
bim;  bis  superiors  in  law  are  his  eduoatimud 
superiors  as  well.  He  works  with  the  assur- 
ance that  a  pension  awaits  him  when  the 
'rainy  day  comea,  and  yet  be  is  uiged  to  pro- 
gress by  giicli  manifold  influcfnnnit*?  that  he 
does  not  stagnate.  (7)  The  school  year  is 
longer  than  in  Am^ea,  the  twenty^minttte 
class  periods  of  our  lower  grades  are  unknown, 
and  hence  the  instruction  means  more  when  it 
is  being  given  and  is  more  consecutive  than 
with  us.  (8)  Tbe  teacher  teaches;  he  does 
not  merely  hear  a  recitation.  Text-books 
mean  little ;  home  study  is  not  a  serious  mat- 
ter; but  the  class  period  ia  a  time  for  eerione 
study,  rapid  work,  heuristic  teaching  and  gen- 
eral inspiration.  Space  does  not  permit  of 
speaking  of  other  reasons,  or  of  the  results  of 
the  system  as  shown  by  examination  tests. 

Professor  ^'"iin^'-  does  not,  however,  eliiirii 
that  Gcrniuny  is  all  good  and  America  all  bad. 
Neither  does  he  claim  that  we  can  adopt  tbeir 
."ystem.  He  is  eminenfly  jmHcial  in  Ins  con- 
clusions, pointing  out  what  we  can  safely  use. 


and  where  we  can  unquestionably  improve.  On 
the  whole,  the  book  is  one  of  the  best  balanced 
works  on  fJerman  education  that  have  ap» 
Iieared,  and  as  such  is  recommended  to  OfWJ 
American  teacher  of  ninflieinnties. 

David  Euqenk  Suits. 

TcACtlEB-S  Coi.LKCE, 

CoLOUBiA  UwmnsirT. 

80IBNTIFIC  JOURNALS  AND  ARTICLES. 

Thb  Botanical  Ooseffe  for  Norember  eon- 

taina  the  following  leading  articles:  0.  T. 
Moore  has  published  with  three  plates  his 
second  paper  entitled  'New  or  little-Ejiown 
rnicellular  Algfli,'  giving  a  detailed  account 
of  the  life  liii»tory  of  Er^moKpha- ni  riridU,  and 
coming  to  the  conclusion  that  for  the  prc4s«!ut, 
at  least,  tbe  genus  sbonld  be  daased  with  the 

T'ri'ifr>coccoidow;  and  nlsri  dcscrihiiif,'  as  a  ''I'v.- 
genus  a  form  which  has  been  confused  here- 
tofore with  EnmMpkvra,  and  naming  it  Bx- 
ccnlrotphiKra.  T.  C.  Frye  has  published  with 
one  plate  an  account  of  the  development  of 
the  i>ollen  in  certain  Asclopiadacew,  his  in- 
vestigation liaving  been  suggested  by  the 
record  that  in  certain  mcmbera  of  this  family 
tiierc  is  no  tetrad  division.  The  development 
of  the  sporangium  waa  found  to  be  of  tbe  gen* 
era]  ly[H-,  llie  |)rliiiary  sporogenous  cells  pass- 
ing over  directly  into  pollen  mother  cells; 
these  latter  divide  in  tbe  nsnal  tetrad  man- 
ner, but  sul<^uently  throu^  mutual  adjust- 
ment the  four  spores  are  arranged  in  a  linear 
scries.  Miss  F.  Grace  Smith  has  published 
the  results  of  a  largo  nunilx  r  <if  obserratioua 
upon  the  distribution  of  red  color  in  vegeta- 
tive parts  in  the  New  England  ilora.  A  gen- 
eral eonolusion  is  reached  that  tbe  statistieal 
.>!--rr\Tif  jrni>  .>!>laiiii  d  fit  no  one  the  try  nf  color 
in  all  particuluTii.  Mr.  Qeorge  A.  Shull  has 
published  with  iUustrations  the  results  of 
observations  upon  'Some  Plant  Abnormali- 
tiejj.'  He  reconis  instances  of  fasciation  hiEri- 
geron  Canddeme  and  Echium  vulgare;  abnor- 
mal foliage  leaves  in  Pelargonium  and 
ffimrlrr :  and  abnormal  floral  f'r;^^fnK  in  Liiffnj- 
nis  odorattM,  as  well  as  in  certain  species  of 
Cltmatig.  Under  tbe  bead  of  'Briefer  Arti- 
cles,' E.  B.  Copeland  has  discussed  Mei8sner*8 
paper  on  evergreen  needles,  answering  certain 
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eritteinns  of  tho  author,  m,  !  iireaentinff  now 
ohservnt  101X8 ;  M.  1-  Fcrnald  publishes  a  final 
paper  upon  the  instability  uf  tlie  Kocheator 
nomenclatotei,  beia«  an  answer  to  papers  of 
Messrs.  C.  L.  Polard,  L.  M.  Underwoorl  and 
N.  L.  Britton;  and  Ctiarles  Robertson  has  pub> 
liibed  «  third  aet  of  olaeiratioiiB  of  flower 
Titita  of  oligotropic  bees. 

aOOtBTlKS  AND  A0ADEMIB8. 

NKW  YoltK  ACAKKMY  uK  Si  KM  KS. 
SECTION    or    GKOMXJY    AM)  MIN'KUALUGV. 

The  regular  meeting  of  the  Geological  Sec- 
tion of  the  New  York  Academy  of  Sciences 
was  held  on  iloiiilay  evening,  November  IS, 
with  the  chairman,  Dr.  A.  A.  Julian,  presi- 
dinff.  The  program  of  the  evening  wm  begun 
with  the  reading  of  a  nu  niorial  of  Dr.  Theo- 
dore G.  White  by  Professor  Jamesi  F.  Kemp, 
who  Hid  in  part: 

Tlieodore  Grcely  White  was  bom  in  New 
York.  Aupiist  G,  1872,  and  was  tlie  only  child 
of  his  parents,  both  of  whom  he  lost  but  a 
diort  time  befote  hk  own  death.  He  was  grad- 
uated from  tVic  Srhool  of  MinoB  of  Columliia 
Univeraity  in  the  course  in  geology  and  pa- 
leontology as  Fh.B.  in  as  ILA.  in  1896 
and  as  Ph.D.  in  1898.  lie  was  appointed  as- 
sistant in  the  department  of  physics  in  1906 
and  hold  tho  position  until  1900,  being  especi- 
ally in  charge  of  the  experimental  woric  in 
optics.  From  early  boyhood  Dr.  White  was  in- 
terested in  imtural  science,  and  while  yet  an 
imdeigraduate  he  began  inveatigatioiui  both 
geological  and  botanical.  I  lis  bachelor's  thesis 
was  a  description  of  the  geolog}'  of  Essex  and 
Willsboro  towns  on  Lake  C%atn])lain,  and  he 
took  up  the  study  of  the  faunas  of  the  Trenton 
group  in  the  Cbniniiliiin  valL  y  far  his  doc- 
torate. In  the  end  lie  extended  these  faunal 
Btodies  all  around  the  Adirondack  crystalline 
area.  lie  also  carried  on  w.  ik  for  \\w  New 
York  State  Museum  under  the  direction  uf 
Dr.  F.  J.  H.  HerriU;  and,  in  association  with 
Professor  W.  O.  Crosby,  he  described  the  pet- 
ro[rr!>i>liical  characters  of  the  Quincy  granite. 
iJunug  an  excursion  to  the  seashore  hist  sum- 
mer he  beeanie  exhausted  while  bathing  in  the 
salt  water,  and  took  a  cold  which  (1(  \  tlo]i<  J 
into  pneumonia  and  caused  his  death  on  the 


Tth  of  August,  after  u  brief  illness.  Dr.  White 
ws*  R  man  of  indefatigable  industry  and  of 
great  perseverance.  Ho  has  left  a  large  circle 
of  sincere  and  devoted  friends  who  can  with 
ditfi'^Tilfy  rrroncili'  ihcinsrh      to  his  loss. 

Tlic  second  paper  was  a  memorial  of  Pro- 
fessor Joseph  Lb  Conte  by  Professor  John  J. 
Stevenson.  A  memorial  of  Professor  Le 
Conte  liaving  appeared  in  the  columns  of 
Science,  an  abstract  of  this  paiier  will  not  he 
given  hero. 

The  in'xt  pajH-r  was  by  Dr.  Edmund  O. 
Ilovey  and  was  entitled  'Notes  on  tlie  Triassic 
and  Jurassic  beds  of  the  Blade  Hills  of  South 
T>akota  and  Wyoming.'  Iti  tliis  papf-r  tin'* 
author  described,  with  tlie  aid  of  a  map  and  a 
number  of  lantern  slides,  the  geological  ehar- 
actorbtics,  the  stratigraphic  relations  and  the 
topographic  features  of  the  famous  Rod  Valley 
of  the  Hills  and  its  inclosing  rim  of  Jurassic 
shales  and  saadstoneB;  the  observations  being, 
for  the  most  part,  a  result  of  a  cullcftlntr  trip 
made  for  the  American  Museum  of  Natural 
History  during  the  past  summer. 

Tiu>  closiiiir  paper  was  by  Dr.  Alexis  A. 
Julicn  and  was  «  discussion  of  'Erosion  by 
Plying  Sand  on  the  Beaches  of  Oape  Cod.' 
The  author  said  in  part:  The  physical  char- 
acters of  the  beach  saiirl  of  Cape  Cod  ^how, 
in  general,  its  recent  durivaliou  from  the  ad- 
jacent beds  of  the  later  Tertiary  and  espeoiaUy 
from  sands  an«l  gravt  l.s  .if  Glacial  age.  In 
form  the  sand  grains  arc  mostly  angular  to 
stthangular  with  but  small  admixture  of  those 
nearly  spherical  grains  (for  which  I  have 
proposed  the  term  'pakeosphcres')  the  form 
of  whidi  would  indicate  long  erosion  and 
high  antiquity.  In  constitution  the  sands 
ilitl' r  -  11  f'vliat  from  those  of  the  Atlatitic 
coual  to  the  aouthwanl,  e.  g.,  of  Long  Island 
and  New  Jersey,  particularly  in  a  smaller  con- 
tent of  iron-oxidps  and  f-'amrt.  Through  the 
continual  movement  of  the  winds  oyer  the 
peninsula,  the  sand  upon  the  beaches  and 
dunes  is  in  a  state  of  constant  motion.  Dur- 
ing the  frequent  wiistor  fform*?  it  i=!  even 
borne  along  in  vast  quantities  by  aerial  trans- 
port, and  commonly  with  a  Tiolence  sufficient 
to  produce  sharp  attrition  iqNm  fixed  solid 
objects. 
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Tho  distribiitinn  of  the  pand  i>  carried  on 
from  two  directions;  from  the  west  along  tbe 
BouCh  than  and  from  tbe  north  lAaag  tbe  eut 
and  west  Bides  of  the  'forearm'  of  the  Cape. 
Tbe  result  is  tbat  tbe  elbow  tends  to  extend 
f artW  into  the  ocean,  and  If aasaehusetts  Bay 
is  a  pocket  st«ndily  fillioff  vp  with  gand  from 
the  nortli.  With  tho  frreut  fall  of  thc>  tidp  on 
that  coast,  however,  broad  slioals  are  daily 
offered  to  sun  and  wind  and  the  dried  sands 
;>ri-  fimstaiitly  blown  up  on  tin-  lii;rli<?t 
dunes  of  the  Cape,  viz.,  those  near  Barnstable. 
There  are  ancient  dunes  alonir  the  coast,  some- 
tiuica  farther  inland  and  even  covered  by  for- 
ests, whose  aggregation  may  be  attributed  to 
special  violcnco  of  wind  action  at  a  remote 
period. 

Tho  most  prominent  results  of  the  erosive 
action  of  tho  wind>drivcn  sand  are  those  pcr- 
tainiuK  to  the  general  sculpture  ol  headlands 
tw]  suiiiiiiil,'-  i>f  iluiH's,  iitid  till'  ciitimr  aw.iy  nf 
the  softer  layers  of  gravel  and  sand  of  which 
the  bluffs  along  tbe  east  coast  consist.  The 
fine  example  of  sueJi  erosion  at  Truro  was  de- 
Hori!  cd  in  detail  and  illustrateid  by  means  of  a 
piiotograiiii.  Tho  receasiou  of  the  face  of  the 
bluff  here  and  everywhere  from  a  Tertical 
p1:mo  fltnrlv  indicates  that  its  principal 
croition  is  being  constantly  carried  on  by 
aerial  rather  than  by  marine  attack.  On  the 
Cape,  as  elsewhere  along  our  Atluittic  coast, 
it  is  a  common  error  to  attribute  the  ravages 
on  bluffs  and  dunc<;,  noticed  after  a  severe 
storm,  too  much  to  the  incursioim  of  the  sea. 
A  very  Irtrirt'  part  of  the  damage  lias  been  done 
by  the  violence  of  the  wind,  reinforced  by  vast 
quantities  of  sand  and  spray  lifted  up  and 
hurled  continuously  for  hours  against  all  op- 
poeing  objects. 

Other  affects  of  the  natural  sand  blast  are 
shown  in  tlio  pitted  surfaces  of  smnll  bodies 
Strewn  upon  the  beach,  in  the  pr<'»iV<>r!!i«r  hard 
minerals  of  the  beach  pebbles  and  in  tiie  dc- 
polisbing  of  exposed  portions  of  bits  of  glass 

and  pottery.  'Faceted  iM4)bles'  are  lacking 
from  the  bea<3lK'S,  because  there  is  too  much 
Tnotion  to  permit  of  grinding  anything  to  a 
flat  surf  I  •  .  Tlie  rapidity  of  the  eroding  ac- 
tion imdor  favc»ral>le  eircuinstnnces  is  surpris- 
ing.   During  the  great  gale  of  November  25, 


1899,  f>Tic  nifrbt  suf!ic(>rl  to  eonvrrt  into  ground- 
glass  the  window  panes  in  the  exposed  sidee  of 
the  life-saving  station  at  Truro.  No  aeratdies 
or  grooves  apjK  nr  in  tliese  surfaces,  such  a» 
have  been  observed  in  the  eand-itetted  pebbles 
of  a  desert,  the  oanditiona  of  sand  aiasion  on 
a  beach  tending  to  pit  the  surfaoe  rather  than 
to  produce  efrin-. 

The  Ie4U-t  obvious,  but  perhaps  the  luobt  im- 
portant, effect  of  this  form  of  erosion  is  upon 
tho  flying  sand  grains  thein-ii  !vc-i  hy  mutual 
attrition,  uiinote  particles  not  being  protected 
from  wear  as  they  are  when  suspended  in 
water.  By  the  splitting  of  particL  s  from  the 
graiuH  and  their  own  final  reduction  to  tbe 
most  minuli;  size,  the  production  of  silt  is  oon- 
stantly  in  progress  upon  these  windy  heaflfaes, 
ati<)  ir  n  p'ldarly  carried  away  in  suspension 
by  every  tule. 

The  papers  of  the  evening  were  discussed  by 
Professors  J.  .T.  Stevcuson  and  R.  E.  Dodge 
and  Dr.  A.  W.  Grabau. 

In  response  to  an  invitation  from  the  chair 
Dr.  W.  S.  Yeateg,  State  geologist  of  Georgia, 
gave  some  account  of  the  history  of  the  geolog- 
ical survey  of  that  State  and  a  brief  atatcmeut 
about  the  work  being  carried  on  by  the  present 
orginiization.  Appreciative  comments  were 
made  by  I'rofessors  J.  F.  Kemp  and  J.  J. 
Stevebson  and  Mr.  O.  F.  Kunz. 

EoifUNn  O.  HoTST, 
Sacreiarsf. 

RKSE.U<CH  CLUB  OF  THE  t'KIVERSrTT  OF 
UIGEIKlAlt. 

Av  a  meeting  of  the  Besendi  Otub  4^  the 

I:nivcrsity  of  Michigan,  held  November  7, 
1901,  the  evr  nir)!.<-  was  taken  up  with  the  pres- 
entation of  j'lipt  rs  by  Professors  Holfe  and 

Xovy. 

I'rfiffssor  Kolfe  spoke  on  'The  T'ac  of  Kllfp- 
sis  in  the  E.\planation  of  Grammatical  Pltc- 
noiMna.' 

Dr.  X. A-y  gave  an  ni ciniit  of  the  investiga- 
tions which  Dr.  Freer  and  he  had  carried  on 
during  the  past  year.  After  reviewing  the 
work  hitherto  done  concerning  the  action  of 
metals,  such  as  gold  and  coppt-r,  upon  bacteria, 
it  was  pointed  out  that  the  explanation  of  this 
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wtion  as  oflFeTcd  by  Belning  was  inraffleient, 

and  t!ior«-  wjis  pood  ronpon  for  bolicviiiK 

that  such  naetaU  exerted  a  surface  action  re- 
■altuiB  ID  ih*  foimiation  of  peroxideB  wlueh 
dearly  poaaewwd  a  greater  germicidal  in  tion 
than  hydro^n  poroxido.  The  aption  of  light 
upon  bacteria,  especially  of  sunliglii,  was  dis- 
cuned,  and  although  the  studies  of  Richard- 
snn,  Dioudnniif  ntid  others  rendered  it  certain 
that  hj-dro£cxi  peroxide  was  formed  under 
these  conditions,  noTerthetess  it  was  hy  no 
means  demonstrated  that  (his  substance  was 
the  active  germicidal  agent.  These  considera- 
tions led  the  authors  to  the  belief  that  the  ger- 
micidal effect  of  metals  and  of  sunlight  was 
dop  to  Jiiplicr  and  more  active  pf»ruxiili  .>.  Ac- 
cordingly a  number  of  organic  peroxides  were 
pre|Mi«d  and  their  action  on  bacteria  was 

studied.  Si-viTal  f>f  tiles.'  Were  foTiiid  to  lie 
wholly  inert.  This  was  the  case  with  accton 
peroxid*  and  dibenzoyl  peroxide.  On  the  other 
hand,  the  diacetyl  and  the  benzoyl  acetyl  per* 
oxides  were  found  to  bo  estreitu  ly  ptitmicidal. 
It  was  pointed  out,  however,  that  these  bodies 
wen  not  gennictdal  as  such,  but  that  in  aque- 
ous solution  hydrolysis  took  jdncc.  rr-Aiihiiip  in 
the  fonnatiou  of  acetyl  hydrogen  peroxide  and 
beunyl  hydrogen  peroxide  respeotirely.  The 
intense  germicidal  as  well  as  oxidizing  power 
of  such  solutions  was  therefore  due  to  the  pro- 
ducts  of  hydrolysis. 

It  was  pointed  out  that  these  last  menti<»ied 
peroxidrs  were  capablr^  of  destroying  the  most 
resistant  spores  usually  iuside  of  a  minute.  A 
oomparison  with  hydrogen  peroxide  showed 
that  this  substance  was  much  more  feeble  in 
its  action.  In  order  to  obtain  approximately 
tlia  same  gennieidal  effects  it  was  necessary  to 
prepars  aolutions  of  hydrogen  i^cruxide  whieb 

f*ontaine<l  ciplity  times  ns  much  nctive  oxypfn 
as  that  contained  in  a  solution  of  benzoyl  hy- 
<liogen  peroxide.  This  fact  was  interpreted  as 
Bliowing  that  the  organic  peroxides  exerted 
their  germicidal  action  not  through  nascent 
oxygen,  as  is  eonunonly  held  in  the  case  of 
osone  and  hydrogen  peroxide,  but  rather 
through  other  means,  possibly  throTiph  ions. 
In  the  subsequent  discussion  it  was  pointed 
out  that  other  intttpretations  wwe  possible} 
that  the  o^gn  libented  mi^t  poaMsa  a 


hif^r  potential  energy  than  that  from  hydro- 

iron  peroxide;  or  that  tbc  orpniiic  peroxides 
might  be  dissociated,  as  in  the  case  of  alcohol, 
tiot  so  nnidi  into  ions  as  into  one  or  more  ao- 

tive  parts. 

Dr.  No\*5-  also  detailed  at  some  length  thf  in- 
vestigation bearing  upon  the  relation  of  the 
surface  action  of  metals  to  the  formation  of 
benzoyl  acetyl  jjer  -xidc,  Metals,  paper  and 
fabrics,  as  well  as  sand,  originally  employed 
by  Erlenmeyer  and  by  Kef,  exert  a  marked 
favoring  action  which  may  be  interpreted  as 
due  to  occlusion  and  partial  dissociation  of 
oxygen. 

Fkbocmok  C.  Xcwoohbb^ 
decretory. 

THE  ACADBMY  OP  SCflBirCB  OP  ST.  tOlTlS. 

At  the  meeting  of  the  Academy  of  Science 
of  Sf.  L<<ni~i  on  the  evening  of  Deei'inber  2, 
lyul,  the  following  subjects  were  prcsentc<l: 

Mr.  J.  Arthur  Ilftrns  presented  in  abstract 
a  paper  on  'X<.riiial  and  Teratological  Thoms 
of  Glcdilischia  Irvicanthos  \J 

ProfeMor  A.  S.  Cheesin,  <rf  Washington  Vni- 
versity,  delivered  an  address  on  'The  liar- 
moiiy  of  Tone  and  Color.'  The  speaker  said 
that  allliuugh  the  idea  is  not  now  that  colors, 
like  tones,  are  subject  to  laws  of  harmony,  he 
did  not  know  fhnf  nny  >:ystrTnfitir  tlienry  con- 
cerning this  Imd  thui  far  been  presented,  and 
the  object  of  the  paper  was  to  establish  such 
a  theorj-.  A  color-scale  was  constructed  and 
the  properties  of  the  inlerrals  corresponding 
to  those  appearing  in  the  musical  seale  were 
discussed,  and  the  conduaion  wss  rea.  hed  that 
witliln  tlie  limit  of  nn  o<»tnve  the  laws  of  hsT" 
mony  in  tone  and  color  are  ideiU'cal. 

A  paper  by  Professor  A.  S.  Chessin,  on  'The 
true  Poteiitial  of  the  Forec  of  Oravity,'  was 
presented  and  read  by  title,  the  author  roiuarli- 
ing  that  this  was  the  &st  of  a  series  of  de- 
tailetl  iiaiMjrs  bearing  upon  tlie  general  siil-- 
ject,  the  broad  conclusions  concerning  which 
he  had  presented  in  synopsis  at  a  recent  meet- 
ing of  the  Academy. 

A  committee  was  elected  to  nominate  ofiBflen 
for  the  year  1W2. 

WiLUAX  Tmlbasc, 
Rteordmff  Secretarp. 
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BHORTER  AKFIGLEB, 

TUB  aaiALusT  Kuromr  vmraaRATE. 

The  Unitocl  .States  has  borne  the  distinction 
of  Imvii^cr,  in  certain  c.vprinodont  fishes  of  the 
Southern  States,  the  smallest  known  fishes  and 
at  the  aame  time  tb»  sniallMt  known  verte- 
brnto«.  Thus,  Uffernndria  formosa  Agnssiz, 
found  from  South  Carolina  to  I'lorida,  has  an 
nvenige  length  of  S6  nun.  for  females  and  18 
to  19  nun.  for  mHles.  Lueania  ommata  (Jor- 
dan), recorded  only  from  Florida,  probably 
never  exceeds  an  inch  in  length;  two  males, 
the  only  ones  thus  far  found  *  measured  19.$ 
and  20  mm.,  and  two  females  from  th*^  snine 
locality  wcro  20  and  22  mm.  long,  exclusive  of 
caudal  fin.  Of  this  apeoiea  Br.  O.  P.  Hart 
remarked  that  'it  rnay  con  tot  id  with  ffctrran- 
dria  formosa  for  the  honor  of  being  the 
amalleat  known  vertdnate.*  Another  diminu- 
tive member  of  the  eyprinodontids  is  the  well- 
known  viviparous  Oamhusia  nffinM,  the  adult 
males  of  which  sometimes  barely  exceed  12.5 
mm.  in  length,  altliough  the  females  reach  a 
Icn^'lli  of  r.O  nun.  Tii  tlii'*  family  are  fovrrnl 
other  species  that  arc  scarcely  larger  than 
those  before  mentioned.  The  pimny  per- 
coidean,  Eht^soma  cverghidei  Jordan,  of  the 
swamps  of  Georgia  and  Florida,  ranges  from 
less  than  SO  mm.  to  a  masimum  of  ahoot  83 
nmi.  in  standard  length,  and  several  of  tlie 
dnrt'  TS  nro  no  lonper.  Amonp  the  marine 
lishes,  there  arc  a  number  of  gobies  whose 
length  is  haieily  25  nun.  The  smalkst  of  the 

known  marine  vertebrates,  howrvrr,  prob- 
ably the  lauoeloti,  Aei/mmeiron  lucai^anum 
Andrews,  from  the  Bahamas;  examples  taken 
by  tlie  Fish  Ilttwk  in  Porto  Jiico  are  about  19 
mm.  long,  although  Dr.  Andrews'  types  in  the 
Kational  Museum  are  nearly  a  third  smaller. 

The  United  States  Fish  Commission  has  re- 
cently rrffivrrl  from  the  Philippine  Tslands 
numerous  K]>ocuiieus  of  a  species  of  fish  now 
to  he  described  which  has  a  maximum  siae 
less  than  the  niiniuium  adult  si/.o  of  most 
of  the  foregoing  species,  while  tho  '"■"■m^'m 
and  average  siaes  for  mature  individuala  are 
thought  to  be  less  than  those  of  any  other 

*  \V<K>lm)in,  BuUetin  U.  S.  Fish  Comm.,  1890. 
^Proe.  U,  a.  Nat.  Mat.,  1886. 


known  fish  or  other  vertebrate.  The  specimens 

were  obtained,  tlirotiph  thn  rnnrtr-'V  of  the 
Surgeou-Gencral  of  tlie  army,  by  me<licnl  offi- 
cers oonneeted  with  the  military  hospital  at 
Buhi,  southern  Luzon,  in  tho  department  of 
Canmrines  Sur;  and  were  collected  in  Lake 
Buhi,  to  which  the  species  is  said  to  be  pecul- 
iar. 

Tfic  fish  ir?  a  member  of  the  preat  cosmopoli- 
tan goby  family,  of  which  upwards  of  600 
species  are  known;  and  Mdiihits  peculiar  ehar- 
ai'tors  wliii-h  necfssltnte  the  creation  of  n  now 
genus  for  its  reception.  The  diagnostic  fea- 
tures of  this  gwnus,  for  whidi  the  name 
JfMtcA^Ays  ( .""<T7'<c,  the  smallest)  is  proposed, 
are  coalescent  ventral  fins  not  ndii.ifc  to  the 
abdomen,  two  weU-b«paruted  di)rs.il  fins  of 
whieh  the  anterior  contains  throe  weak  spines, 
n  sindc  series  of  foiiical  teeth  in  each  jaw, 
body  covered  with  large  ctenoid  scales,  and  an 
elongated  genital  papilla  fay  iito  diape  of 
which  tho  6e.\es  may  readily  be  distinguished. 

This  species,  to  which  the  name  Mittichthyt 
lvt*onen$ia  is  given,  and  which  will  be  more 
fully  described  in  a  furthcoming  paper  in  the 
Fish  Comrajysloii  l^ulletin,  is  apparently 
nearly  transparent  in  life,  with  a  black  chin,  a 
black  median  line  bdiind  the  anal  fin,  and  a 
few  l  lmk  spots  on  the  back.  It  is  probably 
viviparous  or  ovo-viriparous;  but  while  many 
of  the  specimens  contain  ripe  ovarian  eggs 
(some  of  which  have  been  discharged  in  the 
preserving  medium),  no  ejrp^  exhibitinp  evi- 
dences of  development  have  been  found.  The 
females  are  slightly  bnger  than  the  males  and 
averap'  in."  mm.  in  length;  the  maximum  for 
egg-bearing  fish  is  16  mm.  and  the  minimum 
leas  than  19  mm.  The  average  length  of  malat 
is  about  12.5  mm.,  tho  maximum  is  13.5  nun.* 
and  the  minirmim  iiri  li^r  10  mm.  The  aver- 
age length  of  50  specimens  taken  at  random, 
both  sexes  about  equaDy  reprssented,  waa 
12.9  mm. 

A  fact  of  more  than  ordinary  interest  in 
connection  with  this  diminutive  species  ia 
it  is  a  food -fish  of  considerable  importance^ 
Dr.  George  A.  Zeller,  acting  fl<«9i«tant  siirpeon 
U.  S.  A.,  writing  from  the  military  hoispital  at 
Buhi,  says: 

"I  enclose  herewith  samplea  of  a  attanga 
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•rtide  of  diet  greatly  relubed  bj  Ae  Bi«ob, 
•tnong  whom  I  have  been  stationed  for  the 

past  eigbt<M>n  montlis.    Rice  and  fish  are  the. 
staple  articloa  of  diet  for  most  Filipinos  and 
in  Uie  piovinoee  of  the  Oamarincs  there  is 
little  varintion  from  those  t-wo.  Fishc-s  of  cvrry 
size  and  many  varieties  are  prepared  in  every 
«onoetT8b1e  fonn.  but  the  samplss  enekned  are 
unique  in  that  thry  are  found  here  and  no- 
where   chc.  *  *  *  Many    varictira    of  fish 
abound  iu  the  lake,  but  by  far  the  moat  numer- 
ous are  these  minute  spccitnca?.    They  are 
callwl  in  the  nntivp  Eicol  tf»nR-«<'  .linarapan, 
and  when  dried  in  the  sun  on  a  leaf  are  called 
hadi.   Thegr  are  caught  hy  a  large  sheet  of 
close  w.  b,  which  is  dipped  und*  r  whcr.-v^  r  a 
school  congregates.  They  are  put  into  tightly 
woven  baskets  from  whidi  the  water  soon 
diains,  leaving  a  compact  mass  of  fish.  Thej 
orp  not  minnows  or  immature  fish.    They  are 
adults  and  attain  no  greater  size.   Tiie  natives 
buy  them  eagerly;  and  when  the  little  fleet  of 
fi.<4bcrmen  return  from  their  nioming's  quest 
and  place  their  baskets  upon  the  ground  on 
the  mailnt  place,  they  are  instantly  sur- 
lovnded  by  a  erowd  of  waiting  childien  who, 
armed  with  every  sort  of  tli^b.  nre  anxious  to 
take  home  the  family  meal,    i  lie>  bring  three 
or  four  potato  tubers,  a. handful  or  two  of  rice, 

or  ;i  few  cojipcr  ix  iiTiirs',  nnrl  in  cxehanpp  tt>- 
ceive  about  a  pint  of  tish.  In  the  kitchen  the 
fish  axe  made  up  with  peppers  or  other  sploed 
heths.  and  they  do  not  taste  bad.  The  soldiers 
have  become  quite  fond  of  this  food,  and  liber- 
ally patronize  the  little  native  restaurants 
where  it  is  served." 

U.  M.  Smith. 

WAsnmeToii,  Ik.  C. 

nafOSArn?;   in'  the   ft.   nrnnK  sttAi.ES  AlTD 

I  MOEKLVIXO  BEDS  IN  MONTANA. 

In  the  summer  of  1900  I  made  a  ooBeetioa 
of  Dinosaur  and  Mosasaur  remains  from  the 
Ft.  Pierre  beds,  near  Fish  Crock,  in  Sweet- 
grass  County,  in  Montana.  I  have  not  noticed 
any  aoeount  of  the  eolleoting  of  Dinosaurs 
from  this  horizon. 

The  beds  are  composed  of  dark-colored 
shales*  with  occasional  very  thin  lenses  or 
layers  of  sand.  Sometimes  the  shales  have  no 


grit»  sometimes  they  oontain  muck  £ne  sand. 

There  are  many  brown  or  grayish,  roinvlfid 
concretions  or  concretionary  layers.  These 
concretions  are  often  very  hard.  In  these  are 
many  of  the  f«>BiLs,  both  vertebrate  and  in- 
vertehrntf.  The  ino!Ui«ca  nre  principally  the 
well-known,  characteristic  Ft.  Pierre  foruis 
such  as  Ammonites,  Bacutites,  Seaphites, 
Nautali  and  inniiy  smnllcr  forms. 

In  this  locality  the  weathered  surface  of  the 
beds  forms  a  rolling,  grass-dad  prairie  with 
occasional  rannss  cutting  mto  the  soft  shales. 
The  bones  are  sometimes  found  in  these 
ravines  and  'cut  banks'  and  somctimee  among 
the  grass  loota,  some  of  the  bonee  projecting 
above  the  short  prnss. 

The  harder  sandstones  in  the  formation 
above  form  a  line  of  bluflb  or  *rim-K>ck»  which 
for  many  miles  marks  the  southern  boundary 
of  the  Ft.  Pierre  sliale^.  There  are  also  daik 
shales  interbedded  with  these  sandstones.  This 
formation  oontains  leaf  impre^ions  unA  many 
fraj^mcnts  of  Dinofi.mir  bone?,  but  fo:^-,ils 
have  not  been  studied  and  no  characteristic 
ones  were  recognised. 

Below  the  Ft.  Pierre  shales  are  hard,  rather 
thin-bedded  BaiKlstoncswithinterbcddod  shal<». 
Still  lower  are  hard  and  soft  sandstones,  the 
latter  predominating.   These  oontain  plant 

inipres'^ion;*,  fossil  wood,  a  few  apparently 
fresh-water  or  brackish-water  shdlii  and  Turtle 
and  Dinosaur  bones.  The  latter,  many  of 
them,  were  in  a  beautiful  state  of  preservation, 
but  no  nearly  complete  skeletons  were  found. 
In  these  beds  are  bands  of  peculiar  black  or 
TOiy  daric,  hard  nodules,  that  look  something 
like  basalt.  These  sometimes  contain  bontw. 
The  Dinosaur  remBina  are  of  the  Claosaurus 
type. 

From  the  Ft  Pierre  Icils  tlie  preater  part  of 
the  skeleton  of  one  Dinosaur  and  a  good  num- 
ber of  bones  of  another  were  obtained,  besides 
he  aknll  and  other  parts  of  Kosasaurs.  The 
more  completp  Dinosaur  skolpton  is  in  the 
museum  of  the  University  of  Montana.  It  un- 
doubtedly is  a  CloMaurus.  The  other  portion 
of  a  skeleton  is  in  my  collection.  It  i;^  nnich 
smaller  and  was  undoubtedly  quadrupedal  in 
gait.  ThiB  saerum  is  nearly  complete  and  is 
different  from  anything  eke  that  I  have  seen. 
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It  w  composed  of  three  ankyloied  Tertebm 

Tf  is  interesting  to  find  Dinosaurs  in  flu  sr 
uarino  beds.  Tho  marine  fwsib  arc  found 
inixod  with  the  bonea.  While  <lif7f;ing:  oat  the 
■kelcton  of  Vlansaitrus  nearly  a  dozen  Nautali 
were  found  among  the  bones.  As  a  rule,  when 
bones  arc  fouud  a  good  port  of  the  skeleton  is 
there  or  there  ie  evid«noe  that  it  has  been. 

Scrcrril  skrlrtons  had  been  found  and  the 
bones  removed  for  curiotiitics  before  1  bad 
Tinted  this  rclrion.  The  first  skeleton  I  saw 
was  shown  to  mc  by  a  young  man,  Mr.  Albert 
Silberling,  who  lived  on  the  ranch  from  which 
the  others  were  dug.  I  think  that  very  few 
fossil -huntefs  vovld  have  looked  for  Dinoeaw 
bones  luTi-. 

It  seems  that  these  deposits  were  made  in  a 
flhaUow  inland  sea  or  an  estnary  which,  at  least 

during  a  part  of  the  time,  was  cut  off  fnun 
the  oeean.  for  in  places  there  is  considerable 
gypsum.  Perhaps  we  should  hardly  expect  to 
tnd  such  large  marine  mollusca  in  such  a 
place.  111  I  iliiv  ovidcntlj'  arc  not  far  from 
where  they  died.  There  is  no  evidence  of 
strong  tidoB»  and  if  the  shells  had  been  washed 
Tip  hy  thrsp  or  the  winds  they  would  be  broken, 
not  complete  as  we  find  them. 

As  a  role  land  anitnals  are  not  very  perfectly 
preserved  in  marine  deposits.  In  unearthing 
these  animals,  therefore,  the  question  is  always 
arising:  "How  did  these  bones  get  here!** 
Did  these  Dinosaur-^  tlint  luuf  \hi  \\  so  itioiii- 
ficd.  cvi.lcntly  fitting  theui  f'>r  life  on  lam!, 
still  retain  their  swimming  habits,  but  ocoa- 
sionally  suffer  shipwreck  and  their  carcasses 
sink  to  the  bottom  of  tlic  sea?  By  aoTiic  in- 
vasion of  the  sea  were  they  forced  to  stay  and 
starve  or  'swim  for  life*  which  proved  in  some 
eases  to  be  for  death '(  I  have  seen  no  indica- 
timr?  that  they  were  killed  by  violence  or  their 
tareasses  destroyed  by  large  carnivorous  ani- 
mals, though  there  has  been  a  little  disturbance 
of  the  Imrifs.  Dill  tln'V  dip  on  pnnir-  mud  flnt 
or  did  their  carcasses  float  down  some  slug- 
gidi  stream  and  get  stranded  in  shallow  water 
or  get  'water-logged'  and  sink  in  deeper 
water!  These  arc  interesting  questions,  but 
more  thorough  and  careful  investigation  is 
needed  to  decide  the  matter  with  any  degree 
of  certainty. 


The  University  of  Montana  hopes  before 

vorj'  long  to  publish  a  liul!f(iii  descrdjiiif,'  those 
bods  and  whatever  is  of  interest  in  the  coUee- 
tions  obtained  from  them. 

Eakl  BouaLABs. 

PaiscETo.'s,  N.  J. 

UAQMATIC  DIFPEBEKTUTION  OP  BOiatk. 

Since  tlie  time  when  the  celebrated  diemist 

Bun9<'!i  fiivt  f1nh"r;it«"d  lii'^  tlir'.>ry  on  the  nn- 
lure  of  rock  magmas,  the  subject  Ims  been  of 
great  importance  to  the  geologist.  If  one  were 
asked  to  name  thnse  of  the  grander  ideas  which 
mark  the  progress  of  geologj*  during  the  cen- 
tury just  closed,  this  conception  of  magmatic 
differentiation  of  rocks  would  certainly  be  one 
of  them.  Of  In(e  yr-nr^  rontributions  to  the  sub- 
ject have  bi-vn  numerous  and  important.  Sev- 
eral of  the  most  recent  are  especiaUy  note- 
wort  liy, 

in  the  reconsideration,  by  II.  Washing- 
ton (Suit* tin  OfiilofficaX  Society  of  America, 
Volume  I  if  the  'Igneous  Complex  of 

Magnet  Cove,  Ark;msa>.'  made  exceptionally 
intcj-esting  tlu'ough  tlie  elaborate  efforts  of  J. 
Francis  Williams,  are  recorded  some  ohsenra- 

tions  on  iri;iirm:ili(^  diffcn  nfiatioti  that  are  of 
unusual  siguiticaucc  at  this  time.  Contrary  to 
previously  eqiressed  opinion,  the  several  types 
of  deep-seated  rocks  represented  in  the  com- 
plex arc  regarded  as  integral  parts  of  oni>  prrcat 
moss  and  as  contemporaneous  in  origin,  and 
therefore  not  due  to  successive  intrusions. 
Furthermore,  the  structure  of  the  whole  mass 
is  probably  laccolithic  in  character. 

A  remarkable  feature  connected  with  the 
zonal  distribution  of  the  various  rock-types  is 
the  complete  reversal  of  the  order  almost  in- 
variably found  among  large  masses  of  cooled 
magmas.  Ordinarily  the  borders  are  bn->i(-  and 
the  central  parts  more  nf'ifHr.  Tint  in  the 
Maguet  Cove  mass  the  heavy  constituents  arc 
in  the  center  and  the  lighter  silica,  alumina 

nnd  alk)di  componrti!^  arc  (  ii  the  edges.  No- 
table instances  of  similar  character  are  re- 
ported from  Noiwsy,  Finland  and  Ifontaiw. 

The  oxoeptioiial  dianot^  of  the  Ifagnet 
Cove  mass  appears  to  suggest  unusual  condi- 
tions. While  the  gtueral  subject  of  the  causes 
of  <liifercntiation  is  not  discussed  at  length,  a 
possible  eiqtlanation  for  the  Arkansas  conQ^lex 
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is  offered.  Briefly  stated,  the  essential  idea  is 
that,  juHt  UH  in  h  highly  cooled  vesiMsl  of  salt 
wafer  the  crystallizeH  at  the  sides,  hottom 
anfj  top,  lenviug  a  core  of  more  conccutrated 
liquid  at  the  center,  so  here  the  solvent  may 
have  frnzoii  out.  <-iilli.'<-titiK  uf  the  borders  of 
the  cavity-  in  a  more  or  lea^j  pure  oondition,  as 
fojaite,  and  gradtially  beooming  mora  baaic 
(tidier  in  the  solute)  as  the  fieeaiiig 
crept  towards  the  center. 

Although  the  gn^at  work  of  the  ilunsiati 
petrographer,  F.  Loewinson-Leasing,  on  the 
Eruptive  Rocks  of  the  Cciitrn!  Cniinnusui,  was 
issued  more  than  two  years  ago,  the  views  ad- 
vanced are  only  beginning  to  get  into  form 
accessible  to  the  majority  of  English  students. 
The  general  interest  lies  in  the  diaciiHsions  of 
the  subjects  of  rock-classificntion  and  the  dif- 
ferentiation of  rode  magmas. 

The  cliitisificatioji  propositi  for  thf  ignooiw 
rocks  is  chemicaL  It  is  based  primarily  upon 
the  degree  of  acidity  of  the  silicate  minerala. 
Four  great  groups  are  thus  established:  (1) 
The  ultra-basic  rocks,  derived  from  a  mono- 
ailieate  magma,  (2)  basic  rocks,  which  had  a 
biailieata  magma,  (3)  neutral  rodka,  with  a 

mufrmn  which  was  l>I>,ilirntc  or  normal,  and 
(4)  acid  rocks,  in  which  the  magma  was  poiy- 
ailieate.  Theae  gr»upa  are  aubdivided  in  14 
aob-groups  and  ?A  faniiHos. 

In  order  to  find  the  proper  systematic  poai- 
tlen  of  an  eruptive  rode  from  the  fundamental 
viewpoint  of  the  proposed  classification  four 
factors  arp  f^nsiiJorod :  (1)  The  relation  of  tlu? 
o:^geu  in  the  silica  and  that  in  all  the  other 
osidea  lakea  togedier,  giving  what  is  termed 
the  coefficient  of  acidity;  (2)  tho  cliemical 
composition,  which  gives  for  each  type  a  dis- 
titietiv«  formula;  (3)  the  retations  between 
the  two  groups  of  oxides  according  to  their 
molecular  prrtporfions:  and  (4)  the  relations 
of  the  soda  and  potash  in  the  alkaline  rocks. 
This  consideration  of  the  prineip]«B  of  daasi- 
fication  leads  to  the  proof  of  the  diattnot 
phases  of  fundamental  magmas. 

Diseuasion  of  the  diflerentiation  of  rode 
magmas  has  an  unusual  interest.  The  Bussian 
author  calls  special  attention  to  the  |>nnciple 
of  Soret,  the  action  of  supor-saturatod  solu- 
tiona,  the  efbct  of  gravity,  the  principles  of 


maximum  woik  as  proposed  by  Berthdot,  and 
the  reaction  of  mixed  liquids,  as  operating  in 

the  separation  of  magmas. 

Three  distinct  kinds  of  magntatic  differen- 
tiation are  teeogniaed.  They  are:  Static  dif- 
ferentiation,  tnkinp  i^aco  in  flu-  dcptlis  of  the 
earth;  differentiation  by  cooling  during  ascent 
to  the  surface;  and  ayBtalUne  differsntiation. 
Specific  gravity,  proBBurs  and  temperature  are 
the  chief  factors  governing  the  course  of  the 
static  kind;  while  chemical  affinities  come  into 
play  in  large  meaaure  only  in  crystalline  sepa- 
ration. 

The  rolo  of  iaclusious  of  foreign  rocks, 
whidi  has  so  long  been  such  an  unsatisfaetory 

subject  to  pctrographers,  is  explained  on  the 
idea  that  it  i»  only  tliat  portion  of  the  magma 
yet  imdiiferentiated  whidi  affects  the  intro- 
duced rockft.  After  thorough  aastmilation  of 
liiiicNtiiiic,  fur  oxriniplo.  n  ^rparation  of  the 
modified  magma  taktw  pince.  One  part  con- 
tains veiy  little  lime  and  the  other  nearly  all 
of  it  Rock  foriiifd  from  the  first  mentioned 
might  bo  a  granite,  while  from  the  second 
would  come  pcrhai»  a  gabbro. 

CuAiLSS  R.  Ketbs. 

OK  THE  REASON  FOR  TIIK  RETENTION  Or  SALTS 
NEAR  THE  SI  RFAC  E  OF  SOILS, 

Very  recently  a  light-colore<l  saline  incrus- 
tation was  noticed  by  Professor  Milton  Whit- 
ney upon  the  surface  of  the  soil  in  the  grounds 
uf  the  Department  of  Agriculture  in  Washing- 
ton. This  emst  waa  eolteeted  and  examined  in 

tlif  laboratory  of  tlic  TJurcuui  of  thi^Soils  under 
the  direction  of  Dr.  Frank  K.  Cameron.  The 
crust  contained  about  1  per  cent,  of  soluble 
matter,  principally  sulphates  and  nitrates  of 
sodium  nnd  oaL  imn.  Samplr^  were  thon  col- 
lected at  different  depths  and  examined  to  do- 
tennine  the  vertical  distribution  of  the  soluble 
salts.  The  rosull.s  showed  that  altlioii^rli  flic 
soil  was  examined  to  a  depth  of  three  feet, 
practically  all  of  the  salt  was  in  the  surface 
inch,  thn  larger  part  cf  it  being  in  the  top 
eighth-inch. 

The  crust  was  found  at  the  end  of  a  short, 
dry  season,  such  as  is  common  in  die  autnnm 

months  alon^^  tlu*  Atlnntio  coast  rcprion. 

A  number  cf  similar  occurrences  of  ab- 
normal amounta  of  adid»le  matter  on  the  sur- 
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face  of  the  soils  of  homid  regious  have  beea 
reported,  but  very  little  has  been  written  about 
them.  Cumeron  has,  in  Bulletin  No.  17,  Divi- 
sion iif  SrtU",  dctwribed  a  number  of  occur- 
rences of  crusts  iu  humid  regions,  and  has 
ealleil  my  attention  to  sereral  others  whieh 

w-crr  Ti'it  known  (n  him  at  tlio  time  iii-^  pnpor 
was  publiabcd.  All  of  these  cases  were  after 
a  short  Mason  of  diy  weather,  but  it  must  be 
admitted  that  their  occurrence  soetns  rather  an 
anomaly  when  the  heavy  rainfall  is  considered. 
For  what  is  the  reason  that  thiB  salt  remains 
near  the  surface  of  the  groun«l  when  the  water 
frnin  the  niiiis  passes  down  through  the  soil! 
If  the  salt  which  is  solublu  in  water  is  dis- 
aolved  by  the  downward  percolating  rains, 
why  is  it  not  continually  washed  doeiH-r  into 
the  subsoil!  Why  is  it  that,  in  spite  of  the 
fact  more  water  paaaea  downward  than  re- 
tnmi  to  the  eurfaoe  by  evaporation  and  capil- 
lary movements  upward,  analyses  of  soils  in 
tlie  buaiid  regions  invariably  show  more 
soluble  matter  in  the  surface  soil  than  in  the 
subsoil  ? 

There  are  several  reasons  which  may  account 
for  this  seeming'Iy  anomalous  condition  of 
afTairs.  First,  in  the  soils  of  the  humid  region 
the  great  bulk  of  the  decomposition  of  the  soil 
minerals  and  the  txmsequent  liberation  of  solu- 
ble  matter  takes  plaoe  within  the  soil  proper 
in  which  the  prpjitest  neration  takes  plac<», 
where  the  bacteria  are  most  numerous  and 
idiere  tillage  and  sunlight  and  dianges  «f 
temperature  have  a  maxitnuin  influi  nrc 

A  second  reason  which  might  be  given  is 
that  of  absorption.  Veiy  little  definitely  is 
1.  V  ubout  the  phenomenonoaDed  absorption, 
beyond  the  fact  that  it  is  a  property  of  soil 
grains  or  of  any  surface  by  virtue  of  which 
matters  in  solution  arc  held  so  that  is  difficult 
to  wn«li  tboni  off,  so  that  salts  which  urv.  KIkt- 
alcd  during  the  processes  of  weatheriog  are 
held  near  the  surf  aoe  by  the  abaorptton. 

There  is  a  third  factor  which  seems  to  assist 
in  accounting  for  the  salts  at  the  surface,  and 
that  is  that  there  is  a  difference  between  the 
rates  of  downward  and  Upward  movements  of 

salts  within  tin-  s.iil. 

When  water  falls  on  the  soil  both  gravity 
and  eapilhiry  attraction  aot  in  (lie  downward 


movement  Capillary  attraction  is  more  ef- 
fective in  the  smalW  spacea  between  llie  soil 

grains,  while  gravity  is  more  effective  in  the 
larger  openings.  When  water  leaches  through 
a  soil  in  a  field,  by  far  the  larger  part  of  it 
passes  through  the  larger  openings — those  i>ro- 
(hi('i<i  ly  in^f^rfs,  worm  burrows,  root  holes, 
cracks,  large  interstitial  spaces  formed  by 
coarse  grains,  ete  That  audi  is  the  ease  ia 
very  easily  pro\-pn  if  tho  rntc  nf  p.  rfolntion  is 
measured  through  a  block  of  soil  iu  field  con- 
dition, and  the  same  b1o«k  ia  broken  up  dry, 
so  as  to  prevent  puddling  and  the  rate  of  per- 
colation i«  inensTirf*d  apnin.  A  pimple  e^nmi- 
nation  of  any  soil  in  the  field  will  reveal  the 
presence  of  these  larger  openings,  and  as  the 

r<»^i<tanrr  to  flow  v:iri(-=i  n'?  the  fn:irth  power 
of  tiic  diameter  of  the  tube,  a  much  larger 
amount  of  water  passes  downward  through  the 
large  openings,  than  passes  through  the 
smaller  true  capillary  spaces.  These  laqper 
openings  might  well  be  called  the  gravitational 
Spaces,  and  the  smaller  spaoea  in  the  soil 
grains  the  capillar?'  •^paic<. 

When  water  moves  upward  through  a  soil  to 
replace  that  lost  by  evaporation  or  removed  \if 
plants,  the  movement  is  entirely  capillary  and 
tlie  entire  film  around  the  soil  grains  moves. 

Kow  let  us  consider  tiie  action  which  takes 
place  wIh-u  rain  falls  upon  a  soil  covered  with 
a  thin  soluMe  rni«t.  First  of  .nil  tin-  solul)le 
matter  is  dissolved  and  carried  down  into  the 
soiL  The  downward-moving  wave  penetralia 
most  rnpiilly  alonK  the  yravitationnl  spaces, 
since  here  the  resistance  is  least  and  the  f  rout 
of  the  wave  is  drawn  laterally  into  the  true 
capillary  ^aoes  by  surface  tension.  l*he»e 
capillary  spaces,  therefore,  Iflrpely  fill  with 
water  from  the  front  of  the  wave,  and  since 
the  front  of  the  wave  contains  the  greater  part 
of  the  s^ilt  dissrilred.  this  i^alt  is  tliiK  retained 
in  the  capillary  spaces.  As  soon  as  the  capil- 
lary spaces  are  filled,  i»aetiea11y  all  movement 
in  them  ceases,  except  the  alow  downward  per- 
colation caused  by  gravity,  end  in  a  soil  of 
average  texture  this  movement  is  practically 
nothing.  The  movement  in  the  trrnvitational 
spnrcs  cnntinues.  'I  ho  salt  in  tht-  wati-r  which 
was  drawn  back  from  the  front  of  the  pene- 
trating wave  lemaina  stationary  or  only 
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escapee  out  into  tbe  graTitational  spaces  by 

Wlicri  the  rain  oonse-  tin  prnvltalimiul 
spaces  drain  of  water,  cairj-ing  off  relotively 
•  mall  part  of  tba  K^uble  mttttsr,  and  the 
erapoiatioa  tram  the  rarfftOB  cauws  the  up- 
ward movement  to  eotnmcnor,  hut  this  move- 
ment is  entirely  capillary  and  the  whole  tilm 
ammiid  the  toil  irraiiiB  movfl8»  and  w  it  movea 

so  driTis  all  of  thp  snlf  rxri'pt  pns?ih1y  thnt  por- 
tion absorbed,  and  there  is  evidence  which  leads 
one  to  believe  ihat  the  abeoibed  rait 
alflO^  but  rather  more  slowly  than  the  film; 
that  hi,  the  absorbed  salt  sbowa  a  tendency  to 
lag  behind. 

Theiefore,  it  will  bo  seen  that  the  rains  do 
not  mo\-p  the  salt  as  far  down  ns  thoy  pene- 
trate but  leave  the  most  of  it  near  the  surface 
of  the  soil  or  at  least  so  elose  to  the  surfaee 
that  capillary  movements  will  again  aooumu- 
late  at  the  surface  as  soon  as  tbe  diy  seaioa 
oeeurs. 

This  explanation  of  the  movi  rni  tit  uf  soluble 
salts  within  a  soil  finds  appliciit ion  in  a  num- 
ber of  ways.  In  the  arid  regions,  where  the 
soluble  salts  are  more  abundant  than  in  the 

humid  clirnnto,  nnrl  whore  the  movements  of 
these  salts,  if  not  understood  and  controlled, 
ofttitnes  result  in  tlie  aoeumulation  of  soluble 
matter  this  explanation  of  the  diffenince  in  the 
mte  of  (lownwaril  iniivcmpnt,  pf>mpart><l  with 
the  upward  movement,  goes  far  to  explain 
some  points  which  were  heretofore  but  imper* 
fectly  iindprstorM].  For  cxatnple,  it  has  always 
been  difficult  for  the  writer  to  understand  why 
alkali  salts  should  oootinue  to  aoeamulato  at 
the  surface  of  the  ground  in  spite  of  tho  re- 
peated irrigations,  nnd  the  maxim  laid  down 
by  agriculturists  in  that  region  tiiat  'alkali 
ffoea  with  the  water.'  In  one  Strict  of  es- 
pecial notoriety  in  California  the  water  table 
was  thirty  y^rs  ago  about  sixty  feet  below  the 
snrfaee  of  tbe  ground  and  there  were  no  indi- 
cations of  alkali.  Irrigation  WM  oommcnced 
and  continued  large  and  excessive  quantities 
were  need.  All  of  the  time  the  water  table  was 
steadily  rising,  showing  unquestionably  that 
more  water  went  downward  through  tho  soil 
than  came  up  for  evaporation,  and  yet  in  spite 
«i  Hum  aooumulatiTe  downward  moTsment  of 


the  water  tlte  alkali  salts,  which,  so  far  as  can 
be  gathered  from  adjaeeot  unirrigated  areas, 

\v;is  within  the  surfncc  twenty  feet  of  the  soil, 
have  been  steadily  creeping  upward  and  at  the 
present  time  fully  tou  per  cent,  of  the  area  is 
suffering  from  an  excess  of  alkali  salts. 

it  i«  jdain  lliat  if  \V(!  desire  to  smd  tlie  salts 
downward  the  eusiesl  way  to  do  it  is  to  make 
the  downward  moTemmt,  as  £u  as  possible, 
r.npillnry  insteafl  r,f  pravitational.  One  way  of 
doing  tilts  is  to  break  up  the  soil  gravitational 
spaces  by  deq>  cultivation  and  subsequioit 
firming  by  flooding.  Such  has  been  found  Teiy 
effective  in  certain  areas  of  Arizona.  Another 
way  is  to  flood  the  soil  with  frequent  shallow 
irrigatioDB>  In  this  wey  a  slow  downward  cap- 
itliiry  ('urront  h  kopt  up.  Half  n  d'l/.i  ti  fl<>  mI- 
ings  with  one  incti  of  water  each  will  be  found 
to  cany  downward  much  more  salt  than  one 
flood incr  of  six  inches. 

Another  lesson  taught,  one  well  known  for 
many  years,  is  that  if  the  subsnrfaoe  water  is 
alkaline  it  must  not  be  allowed  to  rise  so  close 
to  the  fsurfnco  that  continuous  upward  cap- 
illary movement  is  possible;  else  the  alkali 
will  acBumulate  in  die  soil,  to  its  detriment. 

Thos.  R.  Mbans. 

Bctbao  or  Soils, 
Wasbihotok,  D.  C. 

cnEuiBTxr  m  thb  OALtFOtatu  bcbools. 

The  chcmistn-  teachers  of  tlic  Pacific  coa^i 
ha%-o  organized  an  association  to  encourage  the 
teadiing  of  chemistry,  to  hannoniee  methods, 
to  become  acquaintc<l  with  each  other  and  with 
the  needs  of  the  country  and  the  condition^?  af- 
fecting their  profession;  and,  generally,  for  all 
those  puri>oscs  for  whidi  association  is  good. 
The  organization  was  effected  last  Aujrupt, 
during  the  Summer  School  session  of  the 
tTniTeraity  of  California,  at  which  many 
teachei-s  from  Talifomia  and  from  the  neigh- 
boring States  were  present  The  headquarters 
of  the  organization  are  at  Berkeley,  which,  as 
it  is  the  educational  center  of  the  western  part 
of  tlte  €«ountry,  is  t!ic»  nntnral  location  for  micIi 
a  purpoiH>.  Two  metnU  rs  of  the  faculty  of  the 
TTniTerBity  of  California,  one  in  the  depart- 
ment of  cliciiiisfry  and  one  in  the  department 
of  physics,  were  among  tbe  organizers. 

The  need  for  suck  an  conization  is  shown 
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by  the  number  of  fichnalt*  in  which  ehemiatiy 
is  taught.  A  ro<->  ntly  ittihlishcvi  Uht  »how:i  that 
there  are  116  schools  in  California  whose  grad- 
uates are  admitted  by  the  University  of  Cali- 
fornia without  entnmoe  euiniiuiCioiL.  Tmenij- 

fivi'  of  tliesc  Jiri'  Hot  nporc^litoil  in  olipinislrv, 
but  tlio  romaiuiug  uincty-one  have  chotnistry 
oounoB  -sufiiciently  thorough  to  satisfy  all 
Unireisity  requircinenta.  And  in  the  twonty- 
fivc  not  nocroditcd  in  chfniistry  the  8ubjo<-t  in 
taught  in  most  cases,  though  not  with  the 
iMoessaiy  ihonnig'lmesB.  Moreoner,  there  are 
ni.iny  other  sclinols  in  the  Sfn(«''  wlio^c  gradu- 
ates are  not  accorded  free  entrance  to  the 
UniTeTsltyt  and  the  namea  of  whieh  do  not,  in 
conHoquonco,  appear  on  the  pub1i8hc<i  list,  in 
which  chomistrj'  is  one  of  the  subjocta  taught. 
It  i«  probable  that  iu  the  State  of  California 
alone  there  arc  at  least  one  hundred  and  6ft3r 
chemistry  teachers;  find  it  would  W  making 
a  very  modest  estimate  and  one  undoubtedly 
far  helov  the  true  numbers  to  estimats  at  two 
hundred  the  <-h(>iin<itry  teachers  who  look  to- 
ward Berkeley  for  their  inspiration. 

Aa  yet  the  new  organiaaiion  is  m  a  forma- 
tive condition.  It  has  been  getting  itself  to- 
gether, rnflior  than  attemptinf»  to  accomplish 
anything,  it^  first  circular  of  infonnatioQ, 
juat  published,  contains,  however,  a  number 
of  intercstinp  facts.  On  datn,  not  as  complete 
as  desirable,  it  was  shown  that  the  high-schools 
of  California  give  their  students  a  year  of 
chemistry,  reeitations  being  supplemented 
with  laboratory  practice.  The  majority  of  the 
schools  report  fairly  good  laboratory  facilities, 
one  small  school  in  the  southern  part  of  the 
State  claiming  to  have  a  l^  tfcr  equipment  for 
eleuieutttiy  work  than  does  the  Uuiv^rsity  it- 
self. Of  books  of  reference  there  is  an  almost 
total  lack.  In  many  casea  there  are  no  refer- 
ence-books whatever. 

One  of  the  intcrprtting  features  of  the  first 
circular  is  a  letter  from  President  Ira  Remsen 
of  Johns  Iluiikiii-'  <>ii  tin-  proper  methods  of 
chemistry-teuclung.    lie  wriUs: 

I  tbsnk  jou  for  th«  opportunity  you  liave  given 
me  to  Hiij-  u  few  words  to  t\n-  riu'iiilid  s  of  your  as- 
sociation. The  formation  of  such  societies  as 
yours  will,  I  am  sure,  4o  much  to  fnrChsr  ths 
study  of  obsmlstiy  snd  miss  the  standard  of  tesdi- 


ing.  As  I  hare  watched  the  wotit  of  tesehers  of 

our  science  ii.  l  i  -  N,  in  iull(j,'e?i  nnd  in  univer- 
•itiea,  it  has  seemed  to  me  that  the  chief  defect 
is  what  in  pbln  English  nuy  be  esUsd  slevenlinsas. 

The  <!tnf1pnti  get  into  hnci  hnhtts  of  work  rnifl  luave 
no  clear  iil«a  in  regard  to  what  they  are  doing. 
Thef  svs  often  left  to  tbsmidTss  too  maeh  and 
work  as  they  oupht  not  to,  withoirt  knowin(»  that 
anything  is  wrong,  Tiieu,  too,  wlien  (lie  sUuients 
attempt  to  give  an  account  of  what  they  have 
dons,  ihqr  uas  languaga  thai  would  hardly  be  par- 
niittsd  in  a  recitation  room  or  in  writing  about 
a  literary  or  historical  wuliject.  The  language 
and  the  notebook*  are  apt  to  be  alorenly,  aqteolally 
if  the  work  has  bemi  slovenly.  Now,  ws  shall 
lu-vir  gi'[  'Atiiit  we  (dif^ht  to  j^cl  from  laboratory 
courses  in  chemistiy  or  any  other  subject  until 
this  alovenliness  is  dlninatsd.    The  aUKty  to 

^f'.t^o  i-oiirre  of  an  olcitU'iif,  itt<  propel  I  i(M  or 
the  law  of  definite  proportions  or  any  other  law 
—this  aUlfty  Is  ef  littls  value.   ThU  kind  of 

knowledge  is  m(>nnin^'1r"^H  iinlPH'^  bated  ttpOn  SOms 
arlual  experience  in  the  latmratory. 

Courses  in  scientific  subjects  ars  still  on  trial, 
and  we  teachers  of  chemistry  are  to  determine  by 
the  way  we  do  our  work  whether  these  courses 
are  to  be  recognized  as  valuable  from  a  purely  eda- 
cational  point  of  view.  Too  much  of  the  instroe- 
tlon  now  given  seems  to  be  shaped  with  the 
idea  that  the  pupils  are  all  to  become  chemists. 
As  a  matter  of  fact,  this  ia  true  of  veiy  few  of 
them.    But  I  may  as  wdl  stop  hers.   I  hava 

ojiened  up  foo  brond  a  subjed  tO  bs  dsslt  Witb 
satisfactorily  at  this  sitting. 

EDarARD  BoofB, 

BClENTiFW  SOTBB  AND  IfgWM, 

PloPBSSOft  YvKs  Drlaqb  has  been  elected  a 

iiicmlH-r  of  ilif  Pari-i  Aoademy  of  Sciences  in 
the  section  of  «oology,  in  the  place  of  tiie  late 

^  _  .  .  -m^  -u  a^^^ 

Hft.  Pnitip  Watts,  F.RS.,  has  heeu  ap- 
pointed director  of  naval  constmction  by 
the  Britisli  Board  of  Admiralty,  sucm'ding 
Sir  William  II.  White,  F.RS.,  who  has  re- 
signed in  oonsequenoe  of  ill  health. 

Dr.  Charles  Porter,  M.D.,  of  Shrewahuiy, 

has  Ix-en  selected  fur  the  appointnioTit  of  med- 
ical officer  of  health  to  the  muuicipaiity  of 
Johanneahutg;  Tha  aalaiy  k  £2,000  per 
annum. 
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We  learn  from  tho  American  Oeologist  that 
Dr.  II.  M.  Ami,  of  the  Gcolo^cal  Survey  of 
fnnnfJa,  wlin  s\i.stnine(l  a  rathr-r  severe  injury 
to  his  left  arm  and  shoulder  last  September, 
from  a  fall  down  a  steep  eliff  at  Gap  ft  VMgio, 
below  Quebec  City,  is  sufficiently  rccoreied  to 
resume  his  official  duties  at  Ottawa. 

Bk.  J.  W.  Spe.nceu  is  at  present  engtiged  in 
geological  explorations  in  Central  America. 

Umdsb  the  auspices  of  Ibe  astronomieal  de- 
partment of  Columbia  Univenitj  Sir  Bobert 

S.  Ball  will  lecture  in  Hnvemeyor  Hall,  on 
January  10,  at  3:30  P.  M.  His  subject  will  be 
'The  Cause  of  an  loe  Aga.' 

Db.  Svbn  Aminebs  Hboin,  the  Swedish 
trareler,  who  rerontly  roachcd  Ladakli,  Cash- 
ausre,  from  exploring  tho  Gobi  desert  and 
Thibet,  has  infonued  King  Oscar  that  his 
party  was  nttack.Hl  by  Thibetans  during  his 
jounugr  and  that  all  his  ooUectioos  and  almost 
the  whole  of  hia  earavan  was  ]ost»  but  that  his 
notes  were  saved. 

T>H.  Ai.i-s  TIkdmck  V  will  start  about  January 
first  on  his  fourth  expedition  among  the 
Indians  of  the  soitthwestem  United  States 
and  northern  Mexico.  These  expeditions  are  a 
part  of  the  system  of  anthropological  explo- 
ration and  investigation  known  as  tho  Hyde 
Expedition  and  are  carried  on  under  the  ditec- 
tion  of  Professor  Y.  W.  Putiuim  for  the  Amer- 
ican Museum  of  Natural  History.  The  ex- 
pensesof  thepresentnndertakin^rare  generously 
providoa  for  by  ^Mr.  F.  E.  Hyde,  Jr.,  of  New 
Yorlt  City.  Dr.  Hrdlicka  is  in  charge  of  the 
•omatolosical  work  of  the  Hyde  Expedition 
and  his  plan,  now  more  than  half  fulfilled,  is, 
in  the  main,  to  flsr^rtain  the  physical  cliarac- 
teristics  of  the  extinct  as  well  as  the  living 
peoples  in  that  area  whidi  has  onoe  been  oeeu- 
picd  by  the  Cliff-Dwtll.  rs  anjl  Pueblos,  and 
by  the  Tolteu,  Aztec  and  Chechcmec  peoples. 
It  is  hoped  that  on  the  present  journey  the 
somatological  part  of  tho  research  in  the 
field  will  be  completed.  The  principfil  iribos 
that  will  be  studied  on  the  present  trip  are  the 
Pimas,  Papagos,  Yaquis.  :Mayai,  TepdiuaDeB, 

Oopfj-j,  Ar.trcf  nml  Taraseos.  Dr.  Hr.Hicka  will 
be  acconipHnieil  and  assisted  by  Air.  Gustavus 
Meyers,  of  New  Tork  City. 


Thk  editors  of  the  Botanische  Centralblalt 
for  Great  Britain  are:  Aign,  Miss  Barton, 
British  Museum  (Natural  History);  Fungi, 
Kr.  Masaee,  Royal  Gardens,  Sew;  Archc- 
goniatn^  Mr.  A.  Gepp,  Britidi  Museum  (N'at- 
ural  History) ;  Phanerogams,  Mr.  Daydon 
Jackson,  21  Cautley  Avenue,  Clapliam  Com- 
mon, S.W.;  Cytology,  Professor  Farmer,  Royal 
College  of  .Scictirt'.  S.  Kensington;  Physiology, 
Professor  Vines,  Headinpton  Hill,  Oxford; 
Morphology,  Dr.  V!.  U.  Lang,  University, 
Olasffow;  Paleontology,  Professor  Scott,  Old 
Palace^  Richmond,  Surrey. 

Chxnr.ycr.  Kin<7.  tlio  <'iiiin<'nt  geologist, 
died  at  Pha?nix,  Arizona,  ou  December  24. 
Bom  in  Newport.  B.  L,  he  graduated  from  the 
Sheffield  Scientific  School  of  Yale  University 
in  1852,  and  joined  tlie  California  fieolo|;Ii  al 
Survey  in  1853.  He  was  instrumental  in  the 
organization  of  the  U.  8.  Geological  Survey, 
of  which  he  was  director  from  1878  to  ISSl. 
We  bopo  to  give  subsequently  some  account  ot 
Mr.  King's  geological  work. 

8n  Joseph  tbmtT  Oilwut,  the  well-known 

agricultural  chemist,  died  on  December  23, 
aged  83  years.  With  Sir  John  Bcnnct-Luwea, 
he  was  over  fifty  years  director  of  the  Botham* 
sted  Laboratoi7,  and  was  for  some  years  pro- 
fessor of  rural  iM-onoTny  at  Oxford  I 'nivcr-^itv 
He  was  a  fellow  of  the  Koyal  Sot-iety  and  a 
correspondent  of  the  Paris  Aoadeniy  of 
Sciences. 

Ma.ioh  Bowf:!{T  TKMPfK.  the  well-known 
sontheni  engineer,  dieti  at  Richmond,  Va., 
on  December  2S,  at  the  age  of  seventy  years. 

Nature  records  the  death  of  the  Rev.  Hugh 
Alexander  Macphcrson,  of  Tilrndale,  at  tho 
early  ago  of  forty-three.  Air.  .Macpherson  was 
nn  authority  on  the  fauna  of  the  lake  country, 
and  hail  published  an  rlaboratc  work  on  the 
subject,  'A  Vortebrutti  Fauna  of  Lakeland, 
including  Cumberland  and  Westmoreland,  with 
Liincashiro  North  of  the  SuikIh.'  He  was 
also  the  author  of  a  book  entitled  'British 
Birds.' 

Ml.  Andrew  Cabnegib  has  offered  the  oity 

<.r  Aknm  $70,(XK)  for  a  free  public  library, 
the  city  to  guarantee  $7,000  annually  to  main- 
tain it. 
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The  HiMea  OliTia  and  Garalime  Fkdpe 

Stokes  have  presented  to  the  Board  of  Man- 
agers of  the  New  York  Botanical  Gardea, 
$3,000,  on  condition  that  tbe  interest  of 
this  fund  should  alwagrs  be  used  for  the  in* 
vt  sti^'uli>  u  mill  pre«*Tvaf ion  of  native  plants, 
or  for  bringing  the  need  for  such  preservation 
before  the  public;  The  inoome  this  year  ia 
offered  in  three  prizes  for  papers  on  tin-  >nh- 
iect  mentioned.  The  papers  must  be  presented 
nol  later  than  Fbhraary  1, 1908. 

At  a  meeting  of  the  trustees  of  the  Oonnee- 
tieut  Agricultural  College,  on  DfwmVw^r  27,  n 
resolution  was  passed  favoring  a  bill  now  be- 
fore OoDgreas  providing  for  the  atady  of  for- 
estry  and  mining  in  the  agrieoltuxal  ooUegeB. 

A.v  Antliropoloffleal  Club  was  rfciiilly  or- 
ganised at  Yale  University.  Dr.  Kellar  pre- 
nded  and  Prof esBor  Simmar  ovtlined  llie  rab- 
jeeta  to  he  treated.  The  attendanee  was  eigh- 
teen. 

Thb  Society  of  Oollege  Gymnasiom  Direc- 
tors met  at  Oohimbia  Univenity  on  December 

27  and  28.  The  following  officers  were  elected : 
Pre-sideni,  Professor  Paul  C.  Phillips,  Amherst 
College;  First  Vice-President,  Edward  Hitch- 
cock, Jr.,  Cornell  University;  Second  Ftce- 
Presidrnf,  Dr.  Frederick  E.  Parkrr,  Brown 
University;  Secretary  and  Treasurer.  Dr. 
Jamea  A.  Babbitt,  Hawrford  OolleiEe;  Ex- 
ecutive Committee,  Dr.  K.  Tait  "NrcTvcnzie, 
HcGill  University,  Montreal;  Dr.  Dudley  A. 
Sargent,  Harvard,  and  Dr.  William  G.  Ander- 
son, Yalr;  Council  and  (^ommittee  on  Admtji- 
sions,  Dr.  Casper  W.  ifiUor,  T^niverBity  of 
Pennsylvania;  Dr.  Watson  Lewis  Savage,  Co- 
lumbia; ProfeaaoT  A.  Alooao  Stagg,  University 
nf  Chicnpo,  nnrl  the  officers  nf  the  Sociof  v.  « .j  - 
officio-  Committee  on  Strength  Testa  and  In- 
speeHon  of  Instruments,  Dr.  Sargent,  Har- 
vard; Dr.  Savage,  Columbia,  and  Dr.  Jay  W. 
Seaver,  ynlc.  Committee  on  Xomen''fnfurt, 
Dr.  Anderson,  Yale;  Dr.  Sargent,  Harvard, 
and  Professor  Oeoige  Goldie,  Princeton. 

The  twelfth  annual  banquet  provided  for  in 
the  will  of  the  late  Henry  Shaw,  the  founder 
of  Shaw's  Botanical  Gsvden,  was  given  on 
December  7,  at  the  Hereantile  duh^  St.  Louis. 

Thb  Lancet  states  that  the  fellows  and  asso- 


ciates of  the  Institute  of  Chemistry  assembled 

under  Profrssui-  ,T.  M  inar-Th>nnson,  F.R.S., 
the  president,  for  their  annual  dinner  on 
December  4.  The  president  was  supported 
by  a  distinguished  company.  The  minister  of 

agriculture  rniplia^izcd  the  importance  of 
scientific  chemistry  to  agriculture.  The  presi- 
dent gave  a  general  report  on  the  condition  of 

tlu-  institnlr,  point infr  to  the  n<lvaiiiX'  thnt  flint 
body  was  steadily  making  in  the  high  standard 
of  its  eimminatioas. 

Thb  Ardieologieal  Institute  of  America  held 

its  annual  meeting  at  Columbia  University,  on 
December  27  and  28,  under  the  presidency  of 
FMfeesor  John  W.  WTiite,  of  Ilarvard  Univer- 
sity. 

At  a  meeting  held  in  Tx»ndon  on  Dcn  esulH  r 
5,  under  the  prf-'idf>nrv  of  Dr.  W.  R.  Smith, 
a  medico-legal  Bocietj-  was  organised. 

Tbb  Lancet  states  that  at  the  meeting  hdd 

on  November  25,  M.  Gaulo  laid  before  the 
Paris  Academy  of  S 

researches  which  had  been  undertaken  by  him- 
self with  a  view  to  ascertain  whether  the  i«- 

(Jtilf''  of  a  balloon  nsivnt  were  cninimraMe  with 
those  obtained  at  a  high  altitude  on  laud — 
0.  ff.,  at  the  top  of  a  mountain.  The  most 
notable  of  these  is  a  marked  augmentation  in 
the  number  of  red  corpuscles.  Vlaiix  and 
sundry  observer?  who  followed  liini  have  ascer- 
tained that  at  a  high  altitude  there  is  a  great 
incroatjc  in  the  inimlM  r  of  red  corpnsplra.  Thus 
in  the  Cordilleras  at  a  height  of  4,000  meters, 
Viaux  found  8,000,000  red  coipusebs  per  cubic 
millimeter.  M.  Gaule  wished  to  see  wheAcr 
in  a  Iwlloon  ascent,  where  ascension  is  very 
rapid  and  entails  no  muscular  exertion,  a 
siiiiilar  phenomenon  would  occur.  He  made 
t'.v  i-ncstiKiifion-^  at  heights  of  4,f?f>0  anrl 
4, Kit)  meters  and  found  in  himself  8,000,000 
red  corpuscles  per  cubic  millimeter.  Furdier, 
M.  Gaule  nt  a  height  of  over  4,000  meters 
uiade  some  blood-films  stained  after  Ehrlich's 
method  with  eosin  and  htematoxjlin.  He 
found  numerous  red  corpuscles  which  showed 
a  nucleus  colore^l  Wue  by  the  hffitnat  >xylin. 
This  nucleus  wu.s  in  many  instances  segment- 
ing, and  ahm  grouiw  of  three  or  four  corpuscles 
were  seen  as  if  they  had  undengona  aubdivi* 
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sions.  SimilAT  preparations  made  befuru  Uie 
aaeeot  showed  no  sueh  appMimiiMfl.  H.  Oaule 

thf«n>fi3ri'  considers  that  nt  liiph  nltitude^  there 
is  an  actiud  formatiou  of  red  corpuscles  and 
thk  taket  plaoo  widi  great  npidity.  At 
tha  followwg  sneetms  IL  Tiasot  and  M. 
ITaillon  pnve  an  account  of  rescnrches  on  a 
soniowhat  analogous  subject,  Ou  November 
81  thegr  undortook  eome  veeeanshee  at  Tarious 
altitudes  into  the  physics  and  chcmistrj-  of 
the  reepiratioo.  Experimenta  were  made  at 
the  foUmnag  heights:  1^  meten,  9,600 
meters,  and  4,4r»0  motors  in  the  case  of  M. 
Ti?^>^ot.  and  at  1,7(X)  meters  and  8,500  metete 
in  the  ease  of  M.  Haillon.  The  chemical 
phenomena  of  the  Mapixation  did  not  vary 
appreciably  at  these  different  altitudes.  Tlio 
respiratory  rhythm,  however,  was  greatly 
modified.  Although  ^  total  quantity  ol  air 
entering  the  lungs  was  loss  the  number  of 
reaprrations  was  not  sensibly  altered.  It 
would  thus  appear  that  at  high  altitndsa  the 
air  is  purer  and  mora  oompletely  used* 

The  Londt>n  Times:  Rtates  that  Sir  Colin 
Scott  Moucrieff,  has  been  appointed  by  the 
Secretary  of  State  for  India  to  preside  over  a 
commission  to  oonaider  eihanstiTely  the  posai- 
bilitic-ft  of  further  protection  against  famine 
by  means  of  irrigation.  His  colleagues  will  be 
Mr.  Ibhotaon  (recently  appointed  to  fill  a  proe> 
pective  vacancy  in  the  Viceroy's  conncil),  Mr. 
Uigham,  of  the  Irrigation  Department,  and 
the  Hon.  Mr.  Kajaratna  Mndaliyor,  of  Madras. 
1  he  Punjab,  Sind  and  Tlajputana  are  the  parts 
of  India  to  be  first  visited  as  being  most  sus- 
ceptible to  the  advantages  of  irrigation.  Other 
provinces  will  then  bo  taken  one  after  the 
other,  Burma  alone  being  left  un visited.  In 
order  that  the  commiaaion  may  be  assisted  in 
its  inquiries  \^  local  knowledge^  each  provin- 
cial administration  has  been  asked  to  nomi- 
nate an  experienced  revenue  officer  to  be  a 
noember  of  the  commission  for  the  period  that 
it  remains  in  the  province.  The  terms  of  refer- 
r-TT^e  to  the  commission  show  that  the  inquiry 
wiii  be  of  a  most  exhaustive  character.  The 
Government  resolution  points  out  that  the 
irrigation  works  hitherto  constructed  by  the 
State  have  on  the  whole  proved  directly  rc- 
BUDOMitiTCi^  hot  it  is  recognized  that  the  pro- 


gram of  works  of  thic  kind  may  be  approach- 
ing  completion.  The  great  storage  works  re- 
quired for  any  considerable  extension  of  irri- 
gation in  tracts  most  exposed  to  famine  must 
neoessarily  be  more  costly  par  acrs  proteoted, 
and  therefore  less  remunerative  than  com- 
pleted works,  which  draw  nnfailing  and  per- 
emiia]  snppUes  frran  the  great  rivers  of  North- 
ern and  Southern  India.  As  regards  new 
work^^,  therefore,  tlio  Commission  is  directed 
to  regard  as  the  mum  quei^tiuu  nut  whether 
they  will  bo  likely  to  prove  directly  remunera- 
tive, but  whether  the  net  financial  burden 
which  they  may  impose  on  the  State  in  the 
form  of  charges  for  interest  and  maihtenanaa 
will  be  too  high  a  price  to  pay  for  the  protec- 
tion against  famine  which  they  may  be  re- 
lied on  to  afford.  One  of  the  most  valuable 
results  that  may  Ito  anticipated  from  the  labors 
of  a  Commission  taking  this  as  its  guiding 
principle  will  be  to  authoritatively  set  at  rest 
the  as8Umpti«n  that  in  all  esses  areas  liaUe  to 
famine  can  be  protected  by  irrigration  with 
comparatively  small  cost  annually  to  the  State. 

The  London  Times  states  that  the  National 
Association  of  British  and  Irish  Millers  have 
dscidcd  to  institute  an  inquiry  into  the  whole 
question  of  the  rehitivc  strcn>^tiis  of  EiiKlish 
and  American  wheats,  and  have  secured  the 
eoop«rati<m  of  the  Sontiieastem  Airrioultural 
College  at  Wye,  Kent,  in  the  agricultural  side 
of  the  work.  The  question  has  arisen  in  con- 
seqaenoe  of  complaints  by  agricuhorists  that 
English  millers  will  not  purehase  English- 
grown  wheats  as  t)iey  did  formerly,  hut  Rive 
the  preference  to  Anjcricaa  wheat,  though  they 
have  to  pay  a  higher  price  for  it.  The  millers 
reply  that,  however  favorably  they  ni  r.*  >»e 
situated  for  obtaining  home-grown  corn,  they 
esnnot  sdl  for  brsad*maUng  pnipooos  floor 
made  from  English  wheats,  because  they  lack 
the  strength  of  the  American  kinds.  It  is 
hoped  that  the  inquiry  will  result  in  an  im- 
provement in  the  quality  and  yield  of  Eng- 
lish wheat.  For  this  season  the  Southeastern 
Agricultural  College  is  sowing  the  same 
wheats  oo  different  soils;  difforant  manurss  are 
l>cInK  trie<1,  and  the  whcjats  in  each  case  will 
bo  tested  by  milling  and  baking.  New  varie- 
ties are  hdng  obtained  from  Canada  and 
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Auieriea,  and  selection  and  cruiis-brectliiig  wili 
be  tried  to  improve  tlie  jield  of  tbe  «ld  varie- 
tio-i.  not  \<y  iiirreasing  the  size,  but  by  inciCflB- 
ing  the  Qumbcr  of  grains  in  the  ear. 

UyiVESBITT  AVD  EDUOATIOVAL  VEWa. 

Bv  tlie  will  of  Mrs.  S.  0.  Wurroti,  rtHout 
$l;'(i.(Hl(>  is  (fiveii  fortHlucationalaud  charitable 
i)ur|K>sfs,  itiiluding  $5,000  to  Harr«rd  UnlTOf- 
Hit.v  for  thu  Pcabody  AIu.Houm  of  AxcheolosT 

and  $5,(.HR)  to  WillianiA  CoHf-po. 

Palkeb  CkiLLBUK,  at  Lc  Grand,  Iowa,  has  re- 
ceived $80,000  from  Mr.  F.  A.  Pohiier,  of  New 

York,  making  $50,000  g^ven  to  the  imtitution 

in  tlip  la^t  six  months. 

A  c.\BLE  despatch  to  the  New  York  Sua  aa- 
nounces  that  the  Ohinese  government  has  de* 
cided  to  present  to  Columbia  University  a 
compilation  of  Chineae  liu^ratnre,  hi&lory, 
maps,  illustrations  and  official  papers  in  ac- 
knowledgment of  the  cstabUslnnwit  of  •  duir 
of  Chini<c  lii-torv,  Innfniage,  customs  and 
manners  in  that  institution.  The  reconunen- 
datioD  tliat  radi  action  be  taken  was  wade  bgr 
Liu  Xun  Yi,  tlM  Yiovtoj  of  Nankin. 

TlIK  Philndolphin  forrcsi«oii(!(  i)t  nf  the  Xow 
York  Evening  Fo»t  records  the  buildings  to 
be  euMtod  at  the  University  of  PeuugrWania, 
as  follows:  Engineering  building  and  ma- 
chinery, $500,000;  gymnai^ium  building  and 
ground,  $400,000;  medical  laboratories,  $500,- 
000;  vetarinaiy  building,  $150,000;  and  vari- 
ous Slims  for  additions  to  tin-  chemistry  and 
physics  laboratories.  About  oue-half  of  this 
aum  baa  been  eeinirad,  and  the  plana  for  the 
new  engineering  building  have  already  been 
completed.  The  equipment  will  co»t  over 
$200,000,  and  the  btuMixig  $300,000.  The  site 
for  the  new  medical  laboratories  lias  been 
cleared  and  work  V)egun  on  the  foundations. 
The  trustees  plan  to  have  the  laboratories 
ready  for  vae  by  the  tqaeningr  <rf  the  next  col- 
lege year. 

Mrs.  George  IIoi.t  and  Miss  Holt  have  en- 
dowc<l  a  fellowship  in  physics  in  Uni- 
versity College,  Liverpool,  to  he  aflaod" 
ated  with  the  name  of  Dr.  Oliver  Ij'd^p. 
formerly  professor  of  physics  at  the  College, 
and  now  principal  of  Binnin^iam  Univeni^. 


1 1 annual  value  will  be  €100  or  more,  A  pru* 
to  be  called  the'OIivi  r  l.<.(l)-'r  I'ri/o'  lia-  .tl-o 
Wi'u  e^^tablish^.^  l.y  Dr.  I-oil^e's  frieml-  .ind 
late  colleagues,  to  l>e  awarded  annually'  to  tiie 
beat  student  in  physics  in  the  third  year  of 
tho  honors  oouiea 

CouvKi.i.  Tnhkusity  will  hereaftf-r  rnnU't 
the  di-gree  of  'Forest  Engineer,'  in  place  of 
'Bachelor  of  the  Science  cf  Forestvy.'  The 

arguments  presentnl  in  f;ivor  of  fhi-  clinntro 
are  as  follows:  (1)  The  degree  'forest  Engi- 
neer' expreasea  more  adequately  than  the 
academic  degree  now  conferred,  and  according 
to  precwlent  in  oth«  r  t.-.  hnical  arts,  tho  fact 
that  not  a  science,  but  an  art  of  twhnical  char- 
acter has  been  studied  to  a  certain  degree, 
ii.niirly  (lie  df^rree  of  entcritifr  tho  sin.lc  nf  into 
the  profession.  (2)  It  expresses  the  kind  of 
work — namely,  the  application  of  technical 
scientific  knowledge  to  a  business  end  in  a 
productive  industr>- — for  which  the  stOdent 
has  been  prepare<l  as  a  professionat  man.  (3) 
It  doj's  not,  as  «loes  the  academic  degree  B.  S. 
F.,  pl.uv.  tlif  ^oiciitifu*  la-is  ami  flio  literary 
aecomi)iishnient  b<"fore  the  professional  re- 
sult. (4)  It  is,  in  the  eyes  of  the  world,  a 
priin.'i  facie  titlo  of  praftical  nftainment«, 
fitting  for  cmpioyutcut  iu  practical  rather  than 
literaiy  or  scientific  work.  (6)  There  is  snffi- 
l  iont  precedent,  not  only  in  nihor  technical 
arts  for  the  form  of  title,  but  in  the  art  of 
forestry,  wherever  a  title  haa  been  given  out- 
^i<lr  of  this  country,  it  has  asanmed  the  form 
of  Engineer. 

At  its  next  session  the  Legislature  of  Penn- 
sylvania will  be  uked  to  eataUUh  a,  SdiAol  of 
Foreatfy, 

PnofTsSoH  T>rTJlKii  l-'osTEii  liiis  rcsi(.'ni -d  his 
{Hi^jition  of  vice-director  of  the  experiment 
station  and  professor  of  agrionltnra  in  con- 
nection with  tho  Fniversity  of  Wycnning  at 
I<a ramie,  in  order  to  accept  the  presidency  of 
the  New  Mexico  College  of  Agriculture  and 
Meclianic  Arts  locattnl  at  Mesilla  Park,  and 
llii-  ilInH.'tor8hip  of  tho  atricultural  exporinicnt 
station  at  the  same  place.  Professor  Foster 
was  elected  to  his  new  podtion  unanimoudy  by 
t!io  l".;inl  of  iifs  of  the  coUeyc  and  station 
on  ^lovcmber  22,  and  assumed  charge  of  the 
duties  of  the  position  on  December  1. 
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TilE  AMEJi'ICAX  .SOCIETY  OF  NATVRAJJBT8. 
THE  CHICAGO  MLETINO. 

Thk  mpptines  of  tlie  American  Society 
of  Naturalists  and  of  the  afRHated  societies 
held  last  week  in  Chicago  were  not  only 
important  for  the  seioitifie  woric  pn> 
sented,  but  were  abo  notewortiiy  m  mark- 
ing an  epoch  in  the  organixatkm  of  aeience 
in  America.  The  nineteenth  century  ia  re- 
(rarded  on  all  aidea  as  tlio  wa  of  science. 
It  was  also  an  era  of  individualism  in 
science,  as  in  business  and  in  political  insti- 
tutions, llislorical  developments  do  not 
usually  occur  to  fit  the  calendar,  but  it  has 
so  happened  that  the  fii"st  year  of  the  pres- 
ent century  has  witncaaed  in  America  an 
extraordinary  advance  toward  that  orgao- 
ization  of  aeienee  and  that  coop«»tion 
among  aoientifie  men,  which  wiU  probably 
be  typical  of  the  century. 

The  American  Association  for  the  Ad- 
vancement of  Seionec  nut  last  An^rnst  in 
Denver,  passing  for  the  first  tiiiu'  beyond 
t)ie  banks  of  tlic  Mississippi,  and  becoming 
national  in  fact  as  well  as  in  name.  The 
Aaaoci«ti<m  alaobecame  at  tlieDeinrer  meet- 
ing truly  repreaentatiTe,  not  only  of  the 
whole  country,  but  alao  of  all  the  aeiMUse^ 
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b\'  its  a«ili«m  hi  imikitiu'  ils  ('(imifil  tlie  n  j)- 
resentative  body  fur  all  our  scienlilic  socie- 
ties. Equally  importaat  in  this  direetiou 
ma  Hie  deeisioo  to  loeet  next  at 
Washington  in  midwinter,  making  it  pos- 
sible for  all  the  seientifio  sodeties  to  eotne 
together  in  a  great  nntiunal  con<;re8s.  The 
success  of  the  Amocintion  in  securing  the 
ndhcsicm  of  our  leading  institutions  of 
learning  to  convof^ation  week,  thus  obtain- 
ing an  pxoclleiit  time  fitr  the  meetings,  nnist 
also  be  regarded  as  an  event  of  great 
momwt. 

As  the  Amoican  Assoeiatjon  met  for  the 
first  time  in  the  western  half  of  the  coun- 
try, so  the  Ameriean  Society  of  Natnralisti 
met  this  year  for  the  first  time  west  of  the 
eastern  seaboard.  Joining  with  the  natural- 
ists of  the  Central  and  AVcstcm  States  the 
so<»tety  became  truly  national  in  character. 
Equally  important  was  the  decisinn  of  the 
society  to  meet  next  winter  at  Washington 

in  coojunction  with  the  Ameriean  Assoeia* 
tion— a  step  taken  not  only  by  eastern 
*  naturalists,  but  also  by  thooe  of  the  Central 
and  Western  States.  The  oongress  next 
year  at  Waahington  wiU  bring  together  the 
soeieties  that  have  hitherto  been  divided 
between  summer  and  winter  meetings,  and 
will  thus  represent  the  entire  domain  of 
scicneo,  as  well  as  the  whole  country.  It 
will  be  a  ineftin£»  from  whi<>h  no  seientific 
niun  can  alTord  to  absent  hiiaself,  while  its 
magnitude  will  give  science  a  position  be- 
fore the  national  govcruraent,  before  our 
educational  institutions  and  before  the 
general  pnblie  that  it  has  never  hitherto 
obtained. 

The  subject  eheeen  for  discussion  at  Chi- 


rai»o  wa«  ' 'I'lu'  Keliilioii  of  the  Atnencan 
.St»eiety  of  NaturaliHt.s  to  other  8<'it-"utilic 
Societies  '—a  topic  obviously  fitted  to  the 
occasion.  The  result  of  the  dtsoussioii  was 
most  sattsf  aetoiy  in  demonstrating  the  de* 
mre  of  those  representing  different  seienoes 
and  different  regions  of  the  conntry  to  eo- 
operate  for  the  connnon  good.   The  5?peak- 
ers  from  the  Eastern  States,  Professors 
Minnt.  McOee  and  ("attell,  tended  to  em- 
phasize the  iinpijrtauce  of  national  uuion^ 
whereas  the  speakers  from  the  Central 
States^  ProfesBors  Davenport,  Trelease, 
Birge  and  Forbes,  laid  special  weight  on 
the  need  for  local  oentersj  but  all  agreed 
that  we  must  have  a  strong  central  organ* 
ization  with  a  great  annual  meeting,  while 
at  the  same  time  we  must  provide  lurnl  and 
sectional  nieetinjrs  for  those  unable  to  at- 
tend the  t-'eiieral  congreK.s.  and  also  for  the 
purp<'^*'  •'f  having  groiijis  not  too  larire  for 
adequate  diticussion.    There  wa.^  a  unani- 
mous sentiment  that  arrangements  should 
be  made  by  which  the  more  loesl  soeieties 
and  meetings  should  not  rival,  but  support 
the  central  organisation.  Committees  were 
fq>pointed  by  the  Ameriean  Society  of 
Naturalists,  and  the  Naturslisla  of  the  Cen* 
trnl  and  Western  States  to  cooperate  in 
formulating  plans  for  future  meetings, 
and,  as-  hm  heon  stated,  the  wpstern  Jiafur- 
alists  decided  to  meet  next  year  in  Wash- 
ington. 

No  less  timely  tluiu  the  annual  diseus- 
sion,  was  the  address  of  the  president. 
Professor  Sedgwick,  on  *  The  Modem  Sub* 
jeetion  of  Science  and  Education  to  Prop- 
aganda, printed  in  the  present  issue  of 
ScieNCB.  The  usefulness  of  a  sodety  endi 
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as  tin  NatimliatB  is  well  indieated  by  an 

address  of  this  charaeter,  atating  in  a  sou! 
official  way  the  consensua  of  opinion  of 
scientific  men  on  a  topic  of  great  conwrn 
to  the  whole  people.  For  this  address,  and 
for  his  leading  part  in  the  urraugements 
for  the  Chicago  meeting,  Professor  Sedg- 
wiek  has  ib»  thanka  of  all  natiualiatB.  The 
lecture  hj  Dr.  Howard,  liko  the  preaident'a 
addreaa,  was  a  modal  of  what  the  ooeaaion 
required.  Tlie  aabjeot '  Intematioiial  Work 
with  Beneficial  Insects'  was  of  interest  to 
sll,  find  the  treatment  was  neither  technical 
nor  trivial. 

The  local  arrangements  were  admirable. 
The  University  of  Chicago  offered  every 
powiUe  facility  for  the  meetings.  Presi- 
dent Harper  welcomed  the  aocietiea  and  ai« 
tNTtained  them  at  his  house.  The  local 
committee,  headed  by  Frotetrnm  Daven- 
port and  Jordan,  left  notiiin'g  undone. 
The  hotd  headquarters  were  probably  the 
best  ever  provided,  aiid  the  dinner— at- 
tended by  two  hundred  members,  fifty 
more  than  at  any  previous  meeting  was 
excellent,  from  the  poiut  of  view  both  of 
the  physiologist  and  of  the  psychologist. 
There  were  no  speeclies  except  the  presi- 
dent's addreai^  bot  after  the  oflBdal  ad- 
joununent,  meat  of  those  present  lingered 
for  an  hour  or  two  in  pleaaant  social 
groups. 

Three  hundred  and  three  scientific  men 
registered,  and  there  were  doubtless  some 
who  omitted  this  formality.  The  meeting' 
was  the  largest  in  the  history  of  the  Society, 

and  nearly  as  larpre  as  the  meetings  of  the 
American  Association  when  it  meets  in  the 
Central  States.   The  attendance  from  the 


Essteni  States  was  very  satislaetoiy, 
though  the  jonm^  naturally  prevoited 

the  attendance  of  many  of  the  yoxmger 
men.  The  Central  States,  including  Iowa, 
Nel)yaska  and  ^lissouri,  were  very  fully 
represented. 

The  number  of  papers  announced  on  tJie 
preHiminary  programs  of  the  affiliated  so- 
deties^eoasiderably  increased  at  the  time 
of  the  meetings— was  as  follows:  Amevi« 
can  Morphological  Society,  50;  American 
Physiological  Society,  43;  Association  of 
American  Anatomists,  31;  Society  of 
American  Bacteriologiata,  35;  Botanists  of 
the  Central  and  "Western  States,  28  ;  Amer- 
ican i'sychologicai  Association  and  West- 
em  Philosophical  .Association,  23 ;  Section 
H,  Anthropology,  of  the  American  Assooia- 
tion,  16.  Adding  the  addresses  and  dis' 
cnsnons  before  Ike  Naturalists,  there  were 
thus  244  seientiile  papm  on  the  prelimi* 
nary  programs,  probably  the  largest  nimi- 
ber  presented  at  any  meeting  of  the  Natur- 
alists, and  equalling  the  number  nstially 
presented  at  the  meetings  of  the  Amerieaa 
Association.  Either  the  offieial  proceed- 
ings or  full  reports  of  the  meetinj.'s  of  the 
different  scientific  societies  will  be  pub- 
lished in  subsequent  issues  of  this  journal. 

The  Council  of  the  American  Assoeiap 
tion  held  a  well-attended  meeting.  The 
permanent  aeeretaxy,  Dr.  Howard,  made  a 
report  ahowing  that  the  number  of  mem- 
ben  has  greatly  increased  during  the  year, 
and  that  the  finances  are  in  good  coadition. 
The  membership  at  the  end  of  the  year 
was  over  three  thousand,  and  the  initiation 
fees  of  the  new  members  had  more  tlian 
defrayed  the  cost  of  sending  Science  to  all 
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memben.  The  eommittee  on  eonvoeation 
week  presented  the  report  puUidied  in  the 
iwoe  of  Hue  journal  for  December  27, 
showing  that  both  our  imtitutuniB  of 

learning  and  our  societies  are  unani- 
motisly  cooperating  in  setting  aside  for  the 
meetings  of  leanied  and  scientific  so<^icties 
the  week  in  which  the  tirst  day  of  January 
falls.  A  committee  was  appointed  to  con- 
aider  tike  qaeslion  of  the  duty  impoaed  on 
aeientifie  apparatus  imported  for  educa- 
tional institutiaina^  a  resolution  was  passed 
advocating  a  national  healtii  snvice,  and 
other  business  was  trausaoted.  The  most 
interesting  feature  of  the  meeting  was  per- 
haps the  rcpresontation  of  Snption  K, 
Physiology  and  l-'.x|)frini(.'iital  Mi'dicirK.',  by 
its  lirat  oflScers,  Prufosiiors  Welch  and  Lee. 
It  was  decided  that  the  firat  meeting  of  the 
Section  should  be  held  in  Washington  a 
year  hence,  and  that  all  scientific  papers 
must  be  presented  through  one  of  the 
national  societies  devoted  to  the  sciences 
falling  wilhiii  the  scope  of  the  Section. 

AVhile  the  affiliated  scientific  societies  de- 
voted to  the  biological  sciences  were  meet- 
ing in  Chicaen,  the  other  scientific  soeieties 
that  hold  winter  im  >  t  iiiLS  were  in  session 
ill  different  cities.  The  Aiiutiran  (ico- 
logical  Society  met  in  Uoehester,  the  Amer- 
ican Chemical  Society  in  Pliiladclphia,  the 
Astronomical  and  Aatri>physical  Society 
of  Arnica  in  Wadungton,  the  Ameriean 
Mathematical  and  Physical  Sodetiea  and 
the  eastern  branch  of  the  Society  for  Plant 
Morphology  and  Physiology  in  New  York. 
So  far  as  ean  be  judged  from  the  prelimi- 
nary programs  and  from  accounts  that 
have  readied  us,  the  meetings  were  in  all 


eases  sueeessf  ol,  and  this  will  doubtless  be 
fully  proved  by  the  rqiorts  that  wiU  he 
pubiislied  in  this  journal.  It  will,  how- 
ever, be  a  gain  to  the  separate  societies  and 

especially  to  science  as  a  whole  when  all 
onr  men  nf  gcieiiee  jrnthcr  in  one  congress 
as  will  be  the  cnsc  next  year. 

Only  those  who  have  attended  the  meet- 
ings of  our  scientific  societies  in  recent 
years  oan  fully  appreciate  tiie  improve- 
ment that  has  taken  place  in  the  oonduet 
of  the  meetings,  the  increase  in  the  volume 
and  value  of  sdentifie  worl^  and  the 
friendly  and  cordial  relations  almost  uni- 
versal among  scientific  men.  We  are  en- 
titled to  enjoy  great  satisfaotion  in  the  ad- 
vances mndc  by  the  Denver  and  rhicacro 
meetings,  and  to  look  forward  with  sur-e 
antieipation  of  a  further  advance  in  the 
greiit  meeting  to  be  held  during  convoca- 
tion week  next  winter  at  Washington, 


T/IL   MODERN   SUBJECTION   OF  SCIBNOM 

ASD  f7>rf'ir/ov  rn  propauasda. 

One  of  the  sad  pages  in  the  history  of 
science  and  education  is  that  which  re- 
lates how,  on  the  death  of  Alexander  tho 
Great,  the  teacher  oi  his  youth,  the  much 
greater  Aristollc,  rightly  regarded  by  the 
Middle  Age  as  the  '  master  of  those  who 
lulow  *  when  more  than  sixty  yean  old  was 
driven  from  Athens  into  exile  l^  a  patriotie 
propaganda  <if  tin*  rinti-^faeedonians.  A 
darker  and  a  bloody  page  tells  how  Ilypatia 
of  Alexandria,  the  bMUtiful  and  learned 
daughter  of  Theon,wa8  crudUly  andbmtally 
murdered  in  a  Christian  church  in  the 
year  415  of  otir  era  as  a  victim  of  u  fanat- 
ical propaganda  against  i>agauistii,  con- 
doned, if  not  eondueted,  by  the  COmstisa 
Aichbishop  Cyril,  Patriarch  of  Alexandria. 
Copernicus  hesitated  long  before  publish- 
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iug  his  splendid  discoveries  on  the  move- 
menta  of  the  heavenly  bodies  and  the  helio- 
centric tfaie<W3r»  lor  f«flr  of  ecclesiastical 
interference,  and  when  soon  after  Galileo, 
more  bold,  promulgated  the  truth  that 
Copernicus  had  hesitated  to  pronoonot^ 
both  he  and  his  discoveries  fell  undor  the 
severest  eoclesiMstleal  eondernnation  ever 
Tisited  upon  any  man  of  science  for  the 
tnith  alone. 

In  our  own  time  we  have  too  often  heard 
of  sects  which  place  the  propaganda  of  a 
special  faith  before  either  scienee  or  educa- 
tion, and  inquire  more  carefully  into  the 
orthodoxy  of  profcssois  and  pupils  than 
into  tlic'Ir  scientifio  or  edneational  attain- 
ments. However  miirh  we  may  regret  such 
action  we  cannot  legitimately  complain 
io  long  as  fhe  seetarians  in  questimi  ocm> 
fine  their  aetiona  to  aeetarian  sehoolB,  col- 
leges and  universities,  supported  exclu- 
sively by  private  means,  for  the  ritrht  to 
regulate  education  witliiu  tlie  home,  the 
family,  the  private  school  or  fhe  private 
college  or  university,  is  a  fundamental  and 
inalienable  right  of  a  well-regulated  de- 
mocracy. 

The  eeotniy  just  closed  has  witnessed 

a  remarkable  liberation  of  natural  scienee 
and  education  from  dofrma.  (leology 
was  first  set  free  by  Lyell  and  his  school, 
and  then  lnol<^,  by  the  discoveries 
of  fossil  man,  and  the  q>lendid  indnetions 
of  Dr>rv.-in.  Slowly  bnt  surely  the  teaching 
of  natural  seience,  which,  like  all  teaehin?, 
follows  closely  in  the  footsteps  of  discovery, 
has  also  east  off  its  chains  and  freed  itself 
from  the  subjection  of  theology.  But  as  the 
ehnreli  has  declined  in  temporal  power  the 
state  has  become  supreme,  and  with  the 
ieooenitiott  of  its  power  has  come  the  he- 
lief  in  its  sufficiency.— even  its  soffldency 
to  remedy  all  ills,  real  or  imaginary,  — and 
scarcely  had  science  and  education  freed 
themsclv^  from  the  bonds  of  the  church 
before  they  began  to  be  threatened  wifli 


subjection  by  the  state,  a  subjection  sought 
for  not  by  the(^gians  but  by  pliilan-, 
thropists  and  phUozoists. 

The  first  in  tlie  field  were  the  i)hilozoists, 
commonlyknown  as  anti-vivisectionists.  in 
former  times  charges  of  emelfy  bronght 
against  Mdentific  men  would  have  been  re- 
ferred to  an  inquisition  when  u  li  an  insti- 
tution existed  but  now,  the  church  being 
powerless  in  such  matters,  appeal  must  be 
had  to  the  state.  Accordingly,  a  prop- 
ai;anda  was  started,  first,  so  far  as  I  am 
aware,  in  England  but  afterwards  spread- 
ing to  tliis  country,  which  by  1875  had 
soeoeeded  m  bringii^  into  complete  subjee- 
tion  in  Great  Britain  animal  physiolo^'y, 
tlicn  the  principal  experimental  biolo^jieal 
science.  Since  that  time  a  new  biological 
seience,  bacteriology,  has  sprung  up  and 
found  itsdf  hampered  also  in  some  of  its 
most  important  and  most  humane  investi-^ 
gations  by  the  same  British  statute,  euaeted 
on  demand  of  the  philozoic  propaganda. 

Anyone  msy  read  in  the  29th  diapter  of 
the  admirable  Life  and  Letters  of  Profess* 
or  TTuxley,  edited  by  his  son,  how,  in  1870, 
when  president  of  the  British  Association, 
Huxley  had  been  violently  attaeked  for 
speaking  in  defence  of  Brown-Sdquard,  the. 
French  physiolofxi.st,  and  how  in  the  same 
year  a  committee  had  been  appointed  by 
the  British  Association,  and  reported  upon 
the  conditions  under  whidi  they  eonsidered  ' 
experiments  on  livintr  auimal.s  justifiable. 
AVlien  letjislatinii  seemed  imminent  Hux- 
ley, iu  concert  with  other  men  of  science, 
interested  himself  in  drawing  up  a  peti- 
tion to  Parliament  to  direct  opinion  on  the 
subjcet  and  provide  a  fair  basis  for  future 
legislation.  A  Koyal  Commission  waa 
finally  appointed,  with  Hmley  as  one  of 
its  members.  Early  in  1876  the  Commis- 
.sion  reported  and  a  few  months  later  Lord 
Carnarvon  introduced  a  bill  entitled  '  An 
Act  to  amend  the  Law  relating  to  Cruelty 
to  Animals.'  "  It  was,"  says  Mr.  Leonard 
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Huxley, ' '  a  more  drastic  measure  thau  was 
demanded.  As  a  writer  ia  Nature  (1S76, 
page  248)  puts  it,  'The  evideuce  on  the 
■Ireogth  of  wlueh  legidatim  wm  reconi- 
mended  went  Ijcyond  the  facta,  the  report 
went  beyond  tlic  oviilen(>e,  Hit"  refomntenda- 
tion  beyond  the  report,  and  the  bill  can 
hardly  be  said  to  have  gone  beyond  the' 
gecommendatioiia,  bat  rather  to  have  con- 
tradicted them.'" 

As  to  the  early  workin<r  of  this  law  I  lux- 
ley  remarked  in  the  following  year  in 
faia  addreaa  on  '  Blementazy  InatmetiOD  in 
Physiolosy '  aa  follows  ('  CoU.  Eauja,*  III, 
310): 

"So  it  comes  about  that,  in  this  year  of 
grace,  1877,  two  persona  nay  be  ehaiiged 
with  emelfy  to  animals.  One  [a  fiaherman] 

lins  in:jii1f^rl  a  frof;,  and  sufferrd  fhf  crea- 
ture to  writhe  about  in  that  condition  for 
liours;  the  other  [a  teacher]  has  pained  the 
animal  no  more  than  one  of  na  would  be 
pained  by  tying  strings  round  his  fingers, 
and  keeping  him  in  the  position  of  a  hydro- 
pathic patient.  The  tirst  offender  says, 
*  I  did  it  beeauae  I  find  fiahing  very  amtia- 
ing»'  and  the  magistrate  bids  liim  (lo])art  in 
peace  — uay,  prol)!i1)ly  wislies  liim  frnod 
sport.  The  second  pleads,  *  L  wanted  to  im- 
preaa  a  ««iMitifl«  troth  with  a  diatinetneaa 
attainable  in  no  otbo*  way  on  the  nunda  of 
my  scholars,"  and  tlie  nuijristrate  finw  him 
five  pounds.  I  cannot  but  tliink  that  this 
is  an  anomalous  and  not  wholly  ci'edit^ble 
etateof  thinga." 

Looking  back  over  more  than  twenty-five 
years  of  the  practical  working  of  this  law 
we  can  afhrm  without  hesitation  that  under 
its  operation  both  physiological  aoienee  and 
physiological  education  have  been  kept  by 
the  State,  or  rather  by  the  prnpajranda 
which  secured  the  passage  of  the  statute, 
under  a  needleaa  and  injurioua  subjec- 
tion. 

As  early  as  18C5,  and  apparently  before 
the  scientific  men  of  Great  Britain  had 


seriously  began  to  oppose  the  anti-viviaee- 
tion  propngHTida.  Dr.  John  C.  Dalton,  Pro- 
fessor of  physiology  in  the  College  of 
PhyaieiaDB  and  Surgeons  in  New  York 
City,  delivered  an  address  before  the  New 
York  Academy  of  Medicine,  which,  for  lu- 
cidity of  slatemenl,  di^Miity  of  tone,  wisdom 
and  high  seriousness,  seems  to  me  superior 
to  any  treatment  of  the  aubjeet  with  which 
I  am  familiar  ('Vivisection:  What  it  is, 
and  What  it  lias  Ai'complished.'  Address 
before  the  New  Vork  Academy  of  Medicine, 
December  13, 1866).  Many  of  Dr.  Dalton'a 
dofinitiona  and  illuatrationa  are  worthy  of 
quotation,  e.  g.  -. 

"The  subject  of  discussion  is  not  vivisec- 
tion in  ita  narrowest  sraae,  bnt  the  entire 
method  of  e^erimcnt  upon  living  animals 
as  a  means  of  ^tudy  in  physiology  and  the 
kindred  sciences"  (p.  6). 

"Experimental  viviaeetion  ia  no  more 
open  to  the  charge  of  emelty  •  •  *  than 
the  dissection  of  human  bodies  for  the 
study  of  anatomy  is  open  to  the  charge  of 
sacrilege  and  impiety.  •  •  •  (P.  2.) 

"We  might  aa  well  expect  to  leant  the 
phenomena  of  magnetism  by  experimenting 
vnth  subjects  not  magnetic,  as  to  study  the 
phenomena  of  life  anywhere  but  in  the 
aetiona  of  the  living  body."  (P.  7.) 

Dr.  Daltim  paUiahed  further  in  1875 
*  Kxperimcntation  on  Animals  as  a  means 
of  ivnowledge  in  Physiology,  Pathology 
and  Practical  Medicine, '  and  I  cannot  help 
feeling  that  it  was  largely  hia  calm,  f^ 
and  yet  firm,  attitude  that  caused  the  fail- 
ure of  the  anti-vivisection  propaganda  in 
the  State  of  New  York  in  ld67  and  again 
in  1874. 

In  IfaasM^nsetts  repeated  attempts  have 
been  made  to  secure  legislation  '  regulating' 
vivisection.  An  anti-vivisection  propa- 
ganda is  constantly  maintained  in  Beaton, 
and  for  several  snceessive  years  billa  aim- 
in?  at  the  '  restriction  '  or  '  rcLTulation  *  of 
vivisection  have  been  introduced  into  the 
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legislature  by  the  propagandists,  bat,  hav- 
ing been  Tigeroiuly  opposed  liy  medieal  and 

adentific  men  powerful]^  sid«i  by  sucli 
public-spirited  citizens  as  the  president  of 
Harvard  University,  the  president  of  the 
Maanehnaetts  Inatitnte  oi  Teclmology  and 
the  Bishop  of  Massaohnsetts,  they  have 
hitherto  failed  is^omiriiously.  All  sorts  nf 
restrictions  have  been  su£rf,'ested,anil  in  the 
latent  bill  it  was  proposed  to  endow  the 
agents  of  any  sode^  for  fhe  pvevention  of 
cruelty  to  animals  with  powers  of  entrance 
and  search  so  that  they  might  visit  mj 
laboratory  at  any  time,  taking  names  and 
otiierwiM  interfering  with  tiie  freedom  of 
TCseardi  and  instruction,  as  well  as  infringe 
inc  iip^T.  fho  i'nUvidual  liberty  of  persons 
engaged  in  experimentation  upon  animals. 
If  saeh  a  law  had  been  passed,  the  sabjee- 
tion  of  seienee  to  propad^mda  in  Ifaaaaelni- 
scfts  would  to-day  be  even  more  complete 
and  more  intolerable  than  it  has  been  jn 
England  since  1875. 

I  need  not  veoonnt  the  vsoent  attempt  of 
those  engaged  in  this  propaganda  to  secure 
restrictive  legislation  for  the  District  of  (^<> 
Inmbia.  SuflBce  it  to  say  that  the  attempt 
waa  one  ef  the  boldest  and  most  danferoin 
attaeka  iqion  the  freedom  of  reieardi  wMeh 
has  ever  been  made  in  America. 

Nor  is  this  all.  Some  of  those  engaged 
in  the  anti-viviseetion  propaganda  seek,  at 
the  same  time  that  tiiey  mmld  aboliah  vivi- 
section, to  do  away  with  all  dissection  of 
whatever  sort  in  public  schools  of  whatever 
grade.  No  one  in  his  senses  desires  vivisec- 
tion in  tiie  pnblie  sehoola  except,  perhaps, 
in  normal  schools  devoted  to  the  edneation 
of  teachci-s.  But  dissection  of  clams, 
oysters,  lobsters,  starfish,  sea-urchins, 
woxms^  snaik  and  posefldy  iUhes  and  frogs, 
are  not  only  not  neoessaiily  out  of  plaee 
bnt  may  even  be  very  useful  and  desirable 
in  hiirb  schools  and  normal  schools.  My 
onii  fettling  is  that  in  grammar  schools  and 
all  sehoola  lower  than  hl^  sehoola  instrno- 


tion  should  be  confined  almost  wholly  to 
the  external  stnietare  of  plants  and  ani- 
mals, with  their  oeenrrenee,  habiti,  habitats 

and  the  like;  but  T  see  no  good  rfnson  why 
in  high  schools  and  normal  schools  the  ele- 
uittLts,  at  least,  of  the  internal  atroetnie  of 
invertebrates  and  evwn  of  eertain  verte- 
brates may  not  well  be  taupht.  I  have 
taken  some  pains  to  secure  upon  this  point 
the  opinion  of  a  nuiuber  of  teachers  of  nat- 
nral  science  in  normal  sehoole,  most  of 
whom  have  also  been  teachers  in  schools  of 
lower  pradc,  and  with  one  or  two  exceptions 
I  find  that  they  are  strongly  of  the  opinion 
that  a  moderate  amount  of  dieseetion  is  not 
only  desirable  but  almost  indispensable. 

Yet  in  1895  the  American  Humane  Asso- 
ciation published  in  Chicago  a  report  on 
viviseetion  and  dissection  in  pnblie  sohoolfl, 
in  which  various  ezeellent  p«nKms  nnhesi- 
tatingly  affirmed  that  dissection  in  public 
schools  is  superfluous,  and  that  physiology 
can  he  well  enough  taught  by  means  of 
manikina,  pietores  and  the  like.  In  imt- 
ticular,  several  bishi^  apparently  regard- 
ing themselves  as  qualified  to  give  e^ndence 
on  this  subject,  stated  without  hesitation 
that  all  that  ia  neeessary  in  the  praetieal 
teaching  of  pl^ology  ia  illustrated  booha, 
manikins,  etc.,  some  even  going  fur- 
ther and  saying  that  dissection  must  in- 
evitably blunt  the  sensibilities  and  corrupt 
the  4Aaraot«r  of  the  yonng.  Cardinal  Gib- 
bons, of  Baltimore,  however,  was  more 
cautious  when  he  said:  "I  am  inclined  to 
think  that  sufScient  instruction  can  be  im- 
parted by  the  nse  of  iUnstrations  and  mani- 
kins. I  think  it  advisable  to  give  children 
the  knowledge,  as  Scri[)ture  dws,  of  the 
JLxod-given  power  of  man  over  the  lower 
fffpwM  of  life;  bnt  they  shotdd  be  warned 
that  this  power  is  not  absolnte,  arbitrary  or 
cruel."  In  reading  llie  pronouncements  of 
the  American  bishops  referred  to,  one  is  re- 
minded of  the  occasions  for  Huxley  's  fre- 
qnent  and  eontemptoons  sneers  at  the 


Digitized  by  Google 


48 


SCIENCE, 


la.B.  Vol.  XV.  No.  367. 


budioiM  ot  his  own  land  with  whom  he  ao 
often  did  battle  with  delight. 

Aa  a  apaeifie  illustration  of  the  need  of 
watdifnlncaa  eoncenung  the  privilege  of 
dineetion  in  the  public  aehoola  I  may  cite 
what  took  place  in  Boston  a  few  years  ago. 
Those  who  happened  at  the  time  to  l>e 
living  in  that  city  awoke  one  morning  in 
January,  1894,  to  find  tliat  on  the  previoua 
ewaiug  a  member  of  (he  Beaton  Sehool 
Committee  had  offered  tlie  following  order 
and  that  it  had  been  unanimously  passed. 

"Ordeb£d:  That  the  diaaectiun  of  ani- 
mals be  prohibited  in  the  pnblie  school 
buildings  of  the  city  of  Boston." 

Realizing  how  damapinf*  a  rule  of  this 
sort  must  inevitably  be  to  the  best  interests 
of  sdenee  in  the  pnblie  aehools,  I  hastily 
drew  up  the  following  petition  to  the  Sehool 
Committrf  nrd  secured  for  it  the  sipfnatares 
of  President  Eliot,  General  Walker,  Pro- 
fessor Agassiz  and  a  few  other  leaders  in 
scieoee  er  edneatioD  in  or  near  Boston: 

To  the  Sehool  Conumttee  of  the  eify 
of  Boston: 

"We  have  learned,  with  surprise  and 
regret  of  the  prohibition  which  you  have 
placed  upon  the  dissection  of  animals  in 
the  public  sehool  buildings  of  Boston.  We 
earnestly  protest  against  this  action  and 
urge  its  immediate  revenal,  believing  that 
such  a  prohibition  will  aerioosly  weaken 
the  eflfieiency  of  seiciiee-lefiehintr  in  the 
schools  and  completely  cripple  the  eourt»6s 
in  zoology  and  physiolog>'.  Ab  the  order 
stands^  no  one,  not  even  a  head*master,  is 
allowed  to  dissect,  in  any  of  the  school 
buildings,  m  nin/'h  as  a  fish  or  an  oyster." 

(Signed)  Charles  W.  Eliot,  Francis  A. 
Wallnr,  A.  AgasBis»  Mrs.  Lotus  Agasriz, 
Jofiiah  P.  CookSi  Anguatns  Lowell,  Alice 
Freeman  Palmer,  Snmnel  Kliot.  ^^^lry 
Hemenway,  Mrs.  W.  B.  Rogers,  U.  P.  Bow- 
ditob. 

I  also  took  pains  to  make  the  matter 
known  throng  the  press,  and  thfr  result 


was  that  at  the  next  meeting  of  the  Sehool 

Committee  the  order  was  reconsidered, 
ameiuled  nnd  finally  passed  in  a  leas  objee- 
tionablc  form,  as  follows: 

"Ordbrbd:  That  disaeetion  of  red- 
bkHKled  animals  be  confined  to  normal  and  j 
h\^/h  schools  when  approved  by  the  Buper- 
iutendent  and  masters." 

This  perhaps  is  as  good  a  place  as  any 
in  which  to  urge  upon  all  those  within 
sound  of  my  voice,  or  before  whom  tins 
subjeft  may  come  upon  the  printed  pafe, 
and  who  desire  to  keep  intact  llie  freedom 
of  sdenee  and  education,  the  necessity  of 
watching,in  season  sndont  of  seas^tn,  to  repel 
the  attacks  of  that  propaganda  whieh  would 
not  only  compel  all  practical  instruction  in 
physiology  to  be  bMSd  upCD  pietares  and 
manikins, but  would  alsoprohibit  altogether 
all  erperimentation  \ipon  animals,  whether 
in  physiology,  bacteriology  or  experimental 
medicine.  Science  in  Great  Britain,  as  has 
already  been  statedt  bwi  brought 
under  an  almost  intolerable  subjection  by 
the  nnti-^^^^sectT^n  propaganda.  In  Amer- 
ica, though  long  threatened,  this  has  not  yet 
oome  to  pass ;  but  unless  natoralists  every- 
where are  on  their  gnard  they  will  some  day 
be  taken  by  surprise,  ven'  much  as  the  Eng- 
lish naturalists  seem  to  have  been,  and  he 
brought  under  a  similar  subjection  to  the 
same  hostile  propaganda. 

But  if  in  America  we  can  rejoice  that  we 
have  thus  far  resisted  the  onslaughts  of 
philozoists  upon  experinienul  science,  we 
must  confess  with  sorrow  tiiat  we  have  been 
less  fortunate  in  dealing  with  philan- 
thropists, in  an  important  department  of 
elementary  education.  When,  in  1842, 
Horace  Mann  published  his  still  exoellent 
essay  on  '  The  Study  of  Physiology  in 
Sehools.'  he  seems,  jndired  hy  recent 
school  statutes  of  the  several  United 
States,  to  have  made  one  serious  omission, 
for  he  nowhere  meotions  or  even  fore> 
shadows  that  remaateUe  creation  of  our 
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own  times,  'temperance  physiology,'  and 
very  likely,  with  some  old-fashioned  people 
of  to-day,  he  regarded  '  temperance '  as 
chiefly  a  moral  queation. 

The  discovery  of  this  new  and  entirely 
modem  branch  of  '  science  *  and  '  edncation ' 
seems  to  have  been  the  joint  work  of  Dr.  (af- 
terwards Sir)  BeBjandn  W.  Riehardsoii  of 
Ellwand,  an  able  but  erratic  physician,  aiul 
Mrs.  Mary  H.  Hunt,  formerly  of  Hyde 
Park,  Massachusetts,  and  now  of  Boston. 
At  any  rate,  Mrs.  Hunt  xelen  to  Dr.  Bieh- 
anbon  as  the  antbor  from  whom  she  drew 
some  of  her  original  inspiration,  but  her 
ovm  achievements, in  organizing  ancUli refut- 
ing tlie  propaganda  now  associated  with 
hat  nam^  have  so  fir  oatnm  anythiiig  done 
for  it  at  the  outset  by  Dr.  Richardson  that 
we  must  regard  her,  and  not  him,  as  the 
true  creator  of  this  astonishing  movement. 
Un.  Hunt  says  that  her  mind  was  tamed 
tothe  snbject  in  the  early  seventies  and  that 
she  soon  found  in  Dr.  Richardson's  'Can- 
tor Lectures  on  Alcohol  in  its  relation  to 
Man,'  the  exact  data  she  had  been  groping 
tot.  These  leetores  seemed  to  her  to  prove 
'the  dangerous  difTerence  between  the 
demonstrated  fact  that  it  is  the  nature  of 
a  little  alcohol  to  create  an  uuoontroilable 
appetite  for  more,  and  the  popular  idea  of 
the  harmlessness  of  using  aleohol  in  smaU 
quantities, '  and  the  corollary  seemed  to  her 
to  be  '  that  intemperance  could  never  be 
prevented  until  the  people  were  taught  to 
really  know  the  effeets  of  aleoholie  drinks, 
and  that  this  must  be  done  through  the 
si'bools.'  From  1880  until  the  present  time 
this  really  remarkable  woman  has  giyen  her 
life  with  intense  devotion  and  »tnordi- 
nary  snecem  to  n  national,  and  evwi  world- 
wide, propagfanda  of  her  faith. 

The  movement  is  variously  (-ailed  '  scien- 
tifie  temperance  inatmetion,'  '  tcuiperance 
phynology'  or  'phyrielofi^eal  temperance/ 
and  it  has  now  pro^vn  to  such  proportions 
and  has  gained  such  power  as  to  dominate, 


almost  absolutely,  all  instruction  in  ele- 
mentary physiology  and  hygiene  in  Amer- 
ica. It  is  of  course  right  and  proper  that 
pnpils  in  all  grades  <tf  the  pnUie  aehools 
should  be  taught  the  dangers  of  alcoholic 
beverai^s  as  full}'  and  as  eam^tly  as  other 
dangers  lurking  in  food  or  dxink.  We  may 
even  grant  fliat  mon  stress  ahonld  be  lud 
upon  fliis  subject  than  upon  some  others. 
But  an  examination  of  the  present  stiitus  of 
elementaiy  education  in  physiology  and 
hygi«»  in  iHm  VmHad  States  shows  tiiat  in 
many  cases  the  instruction  demanded  by 
this  prnpaganda,  and  piven  accord  in:'  to 
law,  in  reference  to  alcohol  t'oes  much  fur- 
ther. It  even  appears  tiiat  all  instruction 
in  phyaaology  and  hygiene  in  the  pnblie 
schools  has  passed  to  a  great  and  unjusti- 
fiable extent  into  the  virtual  control  and 
under  the  subjection  of  the  'temperance 
physiology'  propaganda.  Mba.  Hnnt,  as 
early  as  1B88,  boldly  announced :  ' '  We  ara 
the  recmitinir  rff"r.  r?.  nnd  the  teachers  the 
drill-masters,  for  training  the  coming"  total- 
abstinence  army  that  is  to  banish  alcohol 
from  human  beverages." 

Authoritative  sources  of  information  for 
testing  these  statements  are  easily aoce!5sible 
to  all.  They  consist  of  the  statutes  of  the 
several  States  requiring  instmetion,  often 
of  prescribed  and  peculiar  kinds,  regarding 
alcohol;  of  the  text-books  on  elementary 
physiology  and  hygiene  actually  in  the 
hands  of  the  pupils;  of  the  teachers,— 
many  of  whmn  groan  in  qiirit  even  when 
they  do  not  dare  to  complain  openly;  and 
last,  but  not  least,  of  the  hoa'?*fii!  'his- 
tories '  of  the  propaganda  prepared  by 
Mi-K.  Hunt  herself  and  published,  one  in 
1891  (or  earUer)  and  the  other  in  1897* 

*1.  *A  Hlstoi7  of  tiM  First  Daesd*  of  tht  I>» 

pariment  of  Scientific  Inatruction  in  Schools  and 
College*  of  the  Woman's  Christian  TempersnHi 
'Union.*  67  Mary  H.  Hunt,  SupeHBtadait  fior 
the  United  SUtcs  and  the  World's  W.  0.  T.  U. 
Swond  Edition.  Bostooi,  1891. 
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From  these  latter  it  appears  that  largely 
fhnnigh  her  personal  efforts  etatntes  now 
exist  in  nearly  every  one  of  the  United 

States  requirinpr  instruction  in  physiolofrj' 
and  hygiene  with  special  reference  to  the 
nature  and  effects  of  alcoholic  drinks ;  that 
in  some  states  a  penalty  elauae  is  attsehed 
for  non-enforcement;  that  in  some  the 
amount  of  space  to  be  f^iven  in  text-books  is 
prescribed,  and  in  the  same  or  in  others,  the 
time  to  be  deyoted  to  the  snbjeet  In  some 
States  it  is  ako  rsQniied  that  the  subjeot 
shall  not  be  troated  in  an  appendix,  or  in  a 
separate  chapter  at  the  end  of  the  book. 

In  1897  Mrs.  Hunt  stated  that '  a  combi- 
nation of  the  Illinois  law  witii  the  penalty 
[elaiisf  ]  of  the  New  York  law  would  be  an 
ideal  statute'  It  is  therefore  easy  to  see  at 
what  she  aims,  for  the  Illinois  law  requires 
that  all  pxttiils  'below  the  second  year  of 
the  high  school  and  above  the  third  year  of 
school  work '  fountinp;  from  iho  lowest 
primary,  'shall  be  tau^rht  and  shall  study 
this  tubjeet  every  year,  from  suitable  text- 
books in  the  hands  of  all  pnpila,  for  not  less 
than  four  lossnns  a  week,  for  ten  or  more 
weeks  of  each  year,'  For  students  below 
the  high  school  '  snch  text-books  shall  give 
at  least  one  Afth  titeir  space,'  and  for  high- 
school  students"  not  less  than  twenty  pages, 
to  the  nature  and  effects  of  alcoliolie  drinlts 
and  other  narcotics.  The  pages  on  this  sub- 
ject in  a  separate  chapter  at  the  end  of  the 
book  sliall  not  be  counted  in  determining 
the  minimum."  Tlio  N.  w  York  law  of  180(i 
is  very  lengthy  and  likewise  contains  an  im- 
portant provision  that  '  this  subject  must 
he  treated  in  the  text-booln  in  eonneetioa 
with  the  various  divisions  of  physiology 

2.  'An  £poch  of  the  Nineteenth  Century.  An 
Otittiii«  of  tils  Work  for  Scientific  Temperance 
Educjitinn  in  the  Public  Schooln  of  the  United 
Statos.'  Bjr  Mai7  H.  Hiiat»  National  and  Intms 
aatkmal  Snperintcndtnt  of  the  Dcputnent  of 
Scientific  Tempcrnncc  Instruction,  and  Life  Direc- 
tor of  the  Nutioiuii  Edocational  Aeaoeiatioa.  Bos- 
ton. 18»7. 


and  hygiene,  and  pages  on  this  subject  in  a 
separate  chapter  at  the  end  of  the  book 
shall  not  be  counted  in  detwmining  the 

itiininiuin. ' 

The  etTect  of  these  peculiar  laws  closely 
defining  instruction  in  physiology  and  hy- 
giene has  been  to  create  a  oorrespondingly 
peculiar  ehus  of  text-books.  Some  of  these 
have  be*»n  prepared  by  competent  writers^ 
but  most  of  them  are  inferior  and  some  are 
distinctly  bad.  One  chapter  in  Mrs. 
Hunt's  'History*  is  entitled  'The  Text- 
Book  AVar.'  It  is  not  agreeable  rcadin<r. 
either  for  scientific  men  or  for  educators. 
In  a  so-called  'Great  Petition  to  Publish- 
ers,* which  reads  more  like  a  threat- 
than  a  petition,  it  is  statod :  "This  ip 
not  ft  phyKioloirical,  but  a  tLMiiperancc, 
movement.  In  all  grades  below  the  high 
school  this  instruction  should  contain  only 
ph^'siology  enough  to  make  the  hygiene 
of  temperance  and  other  br-, nf  boalth  in- 
telligible. Temperance  should  be  the  chief 
and  not  the  subordinate  topic,  and  shouid 
occupy  at  le^st  one  fourth  the  spaee  in 
text  books  for  theae  grades.*'  In  the  same 
'Great  Petition  to  Publishers'  wo  find  it 
also  stated  that  "  Those  text-books  that  are 
largely  physiology  with  a  minimum  of  tem- 
perance matter  •  •  •  do  not  meet  the  re- 
quirements of  the  law,  and  do  not  .satisfy 
those  who  secured  its  enactment,  and  are 
detemUned  io  Mcure  its  mforeement." 
Further  on,  publislierB  are  told  exactly 
what  wanted,  in  great  detail  and  in  no 
uncertain  tones. 

Text-books  conforming  with  these  re- 
quirements of  the  propaganda  may  be  offi- 
cially '  indorsed '  by  a  '  Committee  of  the 
Advisory  Board'  sitting  in  council  for  thp 
purpose.  In  another  chapter,  entitled  tiie 
'  Tezt-boofc  War  Over/  it  is  stoted  that  *  in 
response  to  the  Great  Petition  most  of  the 
publishers  have  expressed  the  desire  to 
have  their  books  revised,  on  condition  that 
the  National  Superintendent  of  the  Scien- 


Digitized  by  Google 


JA1I0AST  10. 1900.] 


SCIENCE, 


51 


tific  Department  of  the  Woman 's  Christian 
Temperance  Union  would  revise  them  or 
ropenrke  their  proposed  reviBdon/  That 
is  to  say  many  publishers  were  naturally 
pafrer  to  have  their  books  '  iiulomHl '  by]\Irs. 
Hunt,  doubtless  hoping  thereby  to  increase 
thfdraak.  On  Augort  10»  1888,  Mm.  Hunt 
'with  Becretories  and  Mlpen  returned  to 
Hyde  Park,  Massachusetts  and  opened 
attain  'Hope  Cottapre '  whieh  became  the 
loeal  buiie  u£  opcraliuus  fur  text-bouk  revi- 
sion.' "  That  these  reviled  hoobf  might  be 
distingo^hed  at  a  glance  from  the  tinre- 
viaed  and  unworthy  books  n  on^vmhtee  was 
chosen  *  *  *  to  indicate  upuu  each  its 
cbaittcter.  *  *  *  The  pontion  of  the  ohair- 
man  (Urs.  Hunt)  of  thia  eommittce  chosen 
to  extend  the  indorsement  to  st/liool  text- 
books of  this  kind  in  behalf  of  the  signers 
of  the  Great  Petition  to  Pobliahers  and  of 
the  Woman's  Christian  Temperanee  Unioai 
has  proved  a  very  trying  one  and  a  moat 
severe  test  of  loyalty  to  principle." 

I  may  remark  iu  passing  that  one  is  f  re- 
qnenfly  reminded  in  Kss.  Hunt's  'his- 
tories' that  the  United  States  Gommia- 
sioner  of  Education  ia,  or  was,  a  member 
of  the  Advisory  Board  which  has  conducted 
this  remarkable  propaganda.  As  to  the 
propriety  of  the  Obmmissioner's  eonneetion 
with  this  movement  I  make  no  comment. 

It  would  be  tedious,  though  not  unin- 
structive,  to  give  many  more  quotations 
from  the  extraordinary  doenments  whieh 
recount  the  history  of  the  *  scientific '  tem- 
perance movement.  Those  who  desire  to  in- 
form themselves  more  fully  should  not  fail 
to  emisalt  the  original  autiioritiea  referred 
to  above.  As  an  iUnstration  of  the  almost 
hysterical  scenes  aceompanyint?  the  work  of 
securing  favorable  legislation  by  this  par- 
tienlar  propaganda,  I  eannot  forbear  quot- 
ing the  *  Report  of  an  Byewitnesa '  desorih- 
inp  the  pnssaprc  of  the  Penn?n,dvania  law: 
"  As  tlie  work  of  widening!:  the  temperance 
sentiment  goes  on  we  come  now  and  then, 


would  that  it  were  more  frequently,  to  the 
place  where  the  only  thing  to  do  seems  to 
be  to  raise  an  Ebeneier,  and  the  only  thing 
to  say  is  '  Hitherto  hath  the  Lord  helped 
us.'  •  •  •  Uimn  a  preat  tide  of  womanly 
support  that  buoyed  her  up  on  wave  after 
wave  of  prayer  mid  ni  faith  in  her  powera, 
has  the  leader  of  this  work  (Mrs.  Hunt) 
been  borne  from  city  to  city  like  a  brave 
ship,  laden  with  the  treasure  of  knowledge 
and  blessing  to  be  spread  out  before  the 
listing  people.  *  *  Then  follows  a 
description  of  the  State  Capitol,  and  of  the 
gathering  legisl at of  their  good-natured 
reception  of  Mrs.  Hunt,  of  her  address  and 
its  effect,  after  whieh  the  writer  passea  on 
to  the  opening  of  a  following  sesnon :  * '  Al- 
most before  the  amen  of  the  openinp:  prayer 
had  been  uttered,  a  dozen  members  were  on 
thdr  feet  offering  the  petitions  sent  in  from 
their  varioos  dtstriets  in  behalf  of  the  bill 
for  'sfMcntific  temperance  education';  the 
dozens  swelled  to  aeores,  and  the  scores 
multiplied  all  iu  a  moment,  until  so  many 
boy-meesengen  were  flying  down  the  aisles 
with  the  papers,  and  so  many  arms  were 
waving  in  the  air,  that  from  everv' sent  there 
seemed  suddenly  to  have  sprung  a  great, 
flattering,  white  blossfmi  of  petition.  *  *  * 
I  make  no  mistake  when  I  eall  Mrs.  Hnnt 
the  mother  of  the  bill.  •  •  •  Behind  this 
mother  of  the  bill  stood  some  of  those  who 
have  borne  it  so  closely  upon  their  hearts 
that  they  may  properly  be  eaUed  its  god- 
mothers, its  sisters,  ita  eonsins  and  its 
aunts."  The  bill  was  passed  and  signed  by 
the  Governor  and  the  writer  remarks,  '  It 
was  a  God-giy«t  vietoiy  and  to  Him  be  all 
the  praise. ' 

One  of  the  hnmors  of  the  passage  of  a 
national  law  requiring  '  scieutifie '  temper^ 
ance  instraction  at  West  Point,  at  Annap- 
olis, in  the  District  of  Colombia  and  for 
all  schools  undei-  Federal  control,  was  a  de- 
bate in  the  Senate  in  wbicli  "  A  certain  sen- 
ator declared  that  '  nini-sellers  or  patrons 
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of  rum-sellers  have  as  good  a  right  to  have 
thflir  views  on  temperance  edneation 
printed  by  the  National  Goverumeat  as 
nny  woman.'  •  •  •  Tho  following  ex- 
tract," says  Mrs.  lluut,  "  from  a  letter  a 
ludy  from  his  own  State  wrote  that  senator 
is  a  fair  illnatratioii  of  the  raeeptira  Ids 
ideas  received  amoms  Ins  constituency: 
*  When  I  knew  you,  sir,  in  o\ir  state,  yoti 
were  a  chivalric  Southern  geutleman. 
Imagine  my  indignatioa  at  tbe  andaoity 
of  the  reporter  who  dares  to  rq)ort  you  aa 
saylnp  that  "  lienor  mfn  have  ns  cood  a 
right  to  be  heard  in  the  Congrttis  of  the 
United  States  on  the  edneation  of  the  chil- 
dran  as  any  lady.  *  *  *  I  am  snre  yon 

must  be  inisiTprcscntrd,  for  no  nmii  who 
woiild  say  kucU  u  thiiif;  i!i  tlic  national 
Senate  could  represent  a  white  man's  gov- 
enunent  from  this  State.'"  *Many  saeta 
letters,'  adds  Mrs.  Hunt,  '  roadud  that 
senator,  and  thus  his  opposition  died.' 

No  wise  educator  who  has  given  any  at- 
tention to  the  subject  can  deny  that  the 
imflnenoe  this  powerful  propaganda  has 
been  in  most  respects  injnrious  to  tli(> 
proper  teaching  of  physiology  and  hygiene 
in  the  lower  sdiools.  Teachers,  principals, 
snperintendoita,  and  even  sohool  eommit- 
tecs,  arc  st  lrlom  able  to  speak  with  perfect 
frarikrii'ss  on  tlio  snbjfpt,  from  fear  of  the 
influences  which  may  be  brought  to  bear 
against  them  or  of  the  intemperate  criti- 
eilBi  to  which  they  may  Ix'  cxposcil;  and 
in  my  opinion  it  is  time  for  a  hotly  of  stnen- 
tific  men  like  the  American  Society  of 
Naturalists  or  the  American  Association 
for  the  Advancement  of  Science  to  put 
on  record  its  opinion  tliat  tVie  sn1>j(M'tion 
under  which  science  and  education  are 
to-day  suffering  from  tlic  '  temperance 
physiology'  propaganda  has  become  in- 
tolerable. 

I  latc!y  cxaminod  with  some  onn*  a  pood 
te.xt-book  of  elementary  physiology  and 
was  shocked  on  opening  it  to  find  at  the 


very  begimmtg,  and  in  a  most  prominent 
place,  an  entire  page  devoted  to  an  *  in* 
dorsement '  of  the  book  by  the  self-eonsti- 
tnted  oligarchy  which  has  the  assurance 
to  '  approve '  or  not,  as  it  sees  tit,  text^ 
books  on  physiology  and  hygiene  for  use 
in  secondary  and  lower  schools.  In  the 
case  I  mention  this  committee  did  not  even 
confine  their  'approval'  to  the  nleoholic 
and  narcotic  portions  of  the  book  but '  in- 
dorsed *  also  its  *  amonnt  of  matter  on  8ein> 
end  hygiene,'  as  well  as  the  '  presentation 
of  matter  with  resrard  to  its  adaptability  to 
the  class  of  students  for  which  it  is  de- 
signed ' ;  or,  in  other  words,  passed  iQKm  its 
seientifio  and  pedagogical  merit,  aa  well 
as  upon  its  alcoholic  value.  If,  as  would 
sometimes  seem  to  be  the  case,  it  has  actually 
come  to  pass,  at  tlie  l>egiuuing  of  this  twen- 
tiea  oentory,  that  a  writer  who  desirea  to 
publish  an  elementary  text-book  on  phyai- 
olocrj-  and  hy^ni'iic.  hcfon'  he  can  obtain  a 
publisher  or  a  market,  may  have  to  secure 
the  '  indonem«it '  of '  Mrs.  Maiy  H.  Hunt, 
World's  and  National  Si4>^ntendent  of 
scientific  Temperance  Ijistruction  of  the 
Woman's  Christian  Temperance  Union,' 
of  Rev.  Daniel  Dorchester,  D.D.,  Vice- 
Prerident  of  the  Ibasaebnaetts  Total  Ab- 
stinence Society,'  and  the  rest  of  this  self- 
constituted  foiruiiittec,  it  i.s  hlfxh  time  that 
cognizance  should  be  taken  of  the  fact  by 
seientifiB  men  and  edneaton  and  a  protest 
entered. 

On  further  examinin?  the  book  to  ^v^iich 
I  have  just  referred,  1  was  even  more  dis- 
tnrhed  to  find  that  this  anthor,  like  same 
other  recent  writers  on  elementary  phya> 
idiocy  and  hyiriene,  doubtles,s  with  the 
New  York  law  before  his  eyes  (which  re- 
quires that  '  this  subject  must  be  treated 
in  the  text-books  in  connection  with  the 
various  divisions  of  physiology  and  hy- 
cricnc.  and  pa^Tes  on  this  subject  in  n  sepa- 
rate chapter  at  the  end  of  the  book  shall 
not  be  counted '}  had  actually  felt  bound  to 
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wave  in  a  lesson  on  alcohol  with  his  dis- 
cuuioa  of  the  physiology  of  muscle,  of 
nan,  of  digestion,  of  vision,  ami  eadi  of 
seTeral  other  aeetknu  of  fhe  subject,  ao  that 
all  his  work  seemed  literally  tainted  with 
alcohol. 

It  ia  a  uutorious  and  a  disgracei'ul  fact, 
that,  apparoitly  witb  a  view  of  pleasinK 
this  self-constituted  oligarchy,  some  wri- 
ters have  even  made  alcoholic  instruction 
the  beginning,  the  middle,  and  the  end,  of 
their  texfr-books.  Of  rabh  hooka  it  may 
truly  he  said  that  fh^  haTO  no  per- 
manency of  their  own.  and  are  only  with 
difficulty  preserved  by  alcohoL 

What  I  have  said  thus  far  of  this  sub- 
jeet  applies  mainly  to  dementary  eduea^ 
tion ;  but  thos«'  who  have  witnessed  the 
virulent  attacks  upon  u  conscientious 
chemist  and  physiologist,  who  has  recently 
made  important  physiologieal  experiments 
upon  the  oxidation  of  aleohol  within  the 
hnman  body,  because  his  experiments  have 
seemed  to  confirm  the  earlier  statements 
that  aleohol  in  minute  quantities  is  more 
like  a  food  than  a  poison,  do  not  need  to 
be  told  that  this  same  propapanda  is  quite 
as  eager  to  bring  science,  as  it  has  already 
brought  education,  under  its  powerful 
dominion.  Signs  are  not  wanting,  how- 
ever, which  indicate  that  its  control  has 
already  reached  its  climax,  and  even  begun 
to  decline. 

An  attempt  in  1899  on  the  part  of  Mm. 
Hunt  and  others  to  make  the  Massachu- 
setts law  conform  more  closely  to  the  ideas 
of  those  interested  in  'scientific  temper- 
anee'  was  stoutly  resisted  by  the  Massaehn- 
setts  Medical  Society,  as  wdl  as  by  varioas 
scientific  men  and  educators,  with  the  re- 
sult that  the  statute  of  1885  remains  un- 
changed. This  prescribes  that '  physiology 
and  hygiene,  which  in  both  divinons  of 
the  subject  shall  include  special  instruction 
as  to  the  effect  of  alcoholic  drinks,  stimu- 
lants and  narcotics  on  the  human  system. 


shall  be  taught  as  a  regular  branch  of 
study  to  all  pupils  in  all  schools  supported 
whoUy  or  in  part  by  pubUe  awiley,  except 
q>eeial  schools  maintained  solely  lor  in- 
struction in  particular  branches,  such  as 
draiiving,  mechanics,  art  and  like  studies.' 
With  the  exception  of  the  clause  'to  all 
pupils '  this  statute  is  not  unreaaonable,for, 
as  I  have  said  above,  it  is  right  and  propw 
that  the  youth  of  the  land  should  he 
taught,  plainly  and  thoroughly,  the  dan- 
gers which  lurk  in  alcoholic  d>iidES»  in  nar^ 
CO  lies,  etc.  What  is  unnecessary  and  ob> 
jectionable  is  that  the  exact  amount  of 
such  teaching  should  be  prescribed  by  law ; 
and  that  the  method  of  teaching  (by  text- 
books in  the  hands  of  the  pupils),  the 
space  devoted  to  it,  and  it.s  treatment, 
in  text-books,  should  be  legally  re^'ulated. 
That,  iu  addition,  the  particular  text-books 

used  should  be  largely  determined  by  a 
self-constituted  and  unofficial  oligarchy, 

leaders  of  a  propaganda,  which,  in  any 
right  use  of  the  terms,  is  neither  educa- 
tional nor  scientific,  is  both  odious  and  in- 
tolerable. 

In  Connecticut,  in  1901,  a  statute  of  the 
objectionable  sort  referred  to  above  was  re- 
pealed, and  one  to  which  but  little  excep- 
tion can  be  taken  was  enacted  ha  its  place. 
It  is  gratifying  to  note,  also,  that  the  Depart- 
ment of  Superintendence  of  the  National 
Educational  Association,  at  a  meeting  in 
Chicago  in  the  early  part  of  the  aame 
year,  adopted  a  report  containing  the  fol- 
lowing' significant,  if  guarded,  paragraphs: 

"The  questions  of  highest  importance 
taae  teacbeca  and  siqtmntendents  of 
sehoola  to  consider  [coneeming  'temper- 
ance physiolocrv ']  are  those  whicli  relate 
to  the  methods  by  which  temperance  in- 
struction shall  be  imparted,  the  extent  to 
whidi  it  shall  be  mrried,  and  the  snbjeet- 
niatfer  to  be  presented. 

"The  educational  side  of  this  question 
is  vitally  important,  and  demands  thor- 
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ough  and  systematic  study.*'  This  action 
is  timely  ^nd  welcome  in  view  of  the  exist- 
ence  of  an  opinion  like  the  following,  ex- 
prened  in  a  letter  to  me  by  a  repnoenta- 
tivc  of  a  promiiient  publialuBg  house :  *'  I 
feci  that  can  not  be  tno  emphatic  in  ex- 
pressing sympathy  with  your  movement 
and  in  denouncing  the  intimidation  of 
teadien  and  other  edncators  which  hu 
gone  on  for  some  years.  The  whole  so- 
called  temperance  physiology  movement  of 
the  W.  C.  T.  U.  seems  to  have  fallen  into 
the  hands  of  bhukmaOen  and  aehenten, 
who  poll  the  wool  over  the  eyes  of  the  rank 
and  file  of  the  organization,  and  work  both 
schools  and  publishers  for  their  own  finan- 
eial  benefit  You  are  quite  right  in  aayiog 
fhat  the  ediool  teaehm  are  'buUied';  iSuf 
arc,  and  they  do  not  dare  resent  SUCh 
action  as  it  should  bo  rracntcd." 

Time  fails  to  deal,  as  I  would  be  glad 

to  do,  with  oilier  fomw  of  propaganda 

which  seek  to  bring  under  their  special 
mihjeetion  various  departments? of  scienceor 
education.  One  of  these  is  that  known  as  the 
anti-TBodnation  movement,  which  ia  widdy 
anpported  not  only  in  Enghmd,  bat  of  late 
also  in  America,  and  Iirr  Rlready  succeeded 
in  both  countries  in  modifying  very  ma- 
terially those  requirements  of  compulsory 
vaeeination  indieated  by  adenoe,  experi* 
ence  and  coinnion  sense.  It  is  true  that 
compulsoi-y  vaccination  should  be  under- 
taken only  after  the  most  careful  con- 
aideration,  for  it  eonatitiitea  a  serious  tres- 
pass upon  the  fundamental  right  of  per- 
sonal and  individual  lihorty.  Rut  I  have 
no  idea  that  this  movement  will  ever  seri- 
onaly  snhvert  the  canae  of  Taeeination,  for 
the  reason  that  a  lively  epidemic  of  small- 
pox will  ircnerally  liriii^;  tlio  iTiajority  of  the 
people  to  their  senses,  and  such  epidemics 
are  tolerably  sure  to  come  if  anti-vaccina- 
tionista  beomae  too  nomennis  or  too  aetiTe. 
I  must,  however,  enter  a  protest  against 
those  medical   practitioners  who  after 


merely  preseribing  powden  for  children 

give  them  certificates  of  'vaccination' 
which  will  enable  them  to  attend  the  pub- 
lie  aehoola.  Such  lying  and  deceit  merit 
only  the  condemnation  and  contempt  of 
all  lovers  of  science  and  truth. 

Naturalists  should  also  be  on  their 
guard  against  the  influence  of  that  new 
bat  rapidly  growing  aeet,  known  as 
Christian  Scientists,  which  virtually  de- 
nies the  existence  of  disea.se  and  accord- 
ingly, logically  enough,  disapproves  of  all 
teaddng  of  physiology  and  hygiene.  It 
has  recently  come  within  my  own  knowl- 
edcre  that  a  Christian  Scientist  refused  to 
attend  a  lecture  on  domestic  economy  by 
an  expert  because  the  latter  happened  to 
be  at  the  time  attending  a  meeting  of  ^b» 
American  Public  ITealth  Association, 
alleging  that  no  one  could  be  worth  lirar- 
ing  on  the  subject  appointed  who  had  any- 
thing to  do  with  an  AsBoeiation  devoted  to 
a  purpose  so  useless. 

With  propagandists  besieginp  more  or 
less  successfully  our  halls  of  legislation, 
the  time  has  eome  when  bodies  lilm  the 
American  Society  of  Naturalists  and  the 
American  Association  for  the  Advance- 
ment of  Science  should  have  standing  com- 
mitteea  on  legislation,  to  take  care,  as  far 
aa  possible,  that  unwise,  extravagant  or 
fanatical  ideas  regarding  science  and  edu- 
cation sljail  not  be  jriven  the  force  of  law 
by  tlie  several  States  or  by  the  Federal 
Congress. 

If  to-day  we  have  little  to  fear  from 

do^ia  or  theology  wo  may  still  have  much 
to  dread  from  foolish  or  needless  legisla- 
tion; and  I  desire  to  urge  upon  all  those  to 
whom  these  words  may  come,  the  duty, 
alike  of  individual  watchfulness  and  of 
united  effort,  to  resist  everywhere  and  al- 
ways llie  statutory  subjection  of  science 
and  education  to  propaganda. 

WiujAK  T.  Sedgwick. 
Mass.  iKanroiB  or  Tbchitoumt. 
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A  SUMMSM'B  DBEDOINO  ON  THE  COAST 
OF  80VTHBSN  OAUFOXNtA,* 

A  CONSIDERABLE  pi8M  of  marine  biologi* 
ca\  exploration  was  parried  on  along  the 
coast  of  southern  California  during  the 
past  snminer  by  the  Zoological  Department 
of  fhe  Univerrity  of  CaHfoniia.  This  im 
made  possible  financially  by  the  augmen- 
tation of  University  funds  that  cmild  he 
devoted  to  the  undertaking  chicHy  through 
tiie  efforts  and  gmenwily  of  iSr.  H.  W. 
O'Melvoi^p  Mr.  J.  A.  Graves  and  itx, 
Jacob  Banich  of  Los  Angeles;  but  to  nu- 
merous other  geatlemen  and  ladies  of  that 
city  ikB  'mcnamt  thanks  ore  due  both 
for  liitRneial  Mrirtameo  and  for  intelligent 
interest  in  and  enconraj^enient  of  the  work. 

The  purpose  of  the  undertaking  was  in- 
vestigation.   As,  however,  a  little  formal 

tttdiing  oould  be  d<nie  viiboat  greafly  ia- 
oreasing  the  expenditure  or  lundering  the 

main  work  of  the  summer,  it  was  thought 
best  to  offer  a  few  courses  of  instruction. 
Three  of  these  were  eoosequeuily  given. 
One  in  general  marine  zoology,  one  in  phys- 
iology, and  a  third  for  students  sufficiently 
advanced  to  work  under  gnidance  on 
special  problems. 

The  adentifie  ataflE,  all  from  the  Ukdver- 
•ity  of  California,  consisted  of: 

William  E.  Bitter,  Ph.D.,  Associate  Pro- 
fessor of  Zoology,  in  charge. 

J,  W,  Bayroond,  B.S.,  Aariatant  Pro- 
f eaaor  of  Fhyaiea,  Hydrography  and  Coa- 
ehology. 

C.  A.  Kofoid,  Ph.D.,  Assistant  Professor 
of  "Histology  and  Embryology,  Zoology 
and  MydFOgnpliy, 

F  W.  Baaieroft,  FhJ>.,  Inetmetor  in 
Phyaiology. 

*A  portion  of  the  Preliminary  Report  to  tlw 
President  of  the  University  of  CsUfomia  on  the 
Msrfae  Biological  Ezplorstloiu  cmditeted  by  the 
Zoological  Department  of  the  University  on  tbt 
eoMi  of  soatbeni  Califomim,  daring  the  sonaMr 
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H.  B.  Torrey,  M.S.,  Instructor  in  Zool- 
ogy. 

Alioe  Botwrtaon,        Le  Oonte  Fillow 

in  Zoology.    In  charge  of  the  collections. 

In  addition  there  were  present  at  the 
laboratory  for  longer  or  shorter  perioda 
dnring  the  annimer,  for  fhe  proseentioit  of 
independent  studies: 

^fr.  W.  C.  Adlcr-Meresehkowsky,  a  Kna- 
sian  diatomist,  now  of  Los  Angeles. 

T.  D,  A.  Cockerell,  Entomologiat  of  New 
Mezioo  Agrieultnral  B^Mriment  Station, 
East  Las  Vegas,  New  ^lexic^o. 

W.  R.  Coe.  Ph.D.,  As.sistant  Professor  of 
Zoology  of  Sheffield  Scientific  School,  Yale 
VniTeraily. 

S.  J.  Holmes,  Ph.D.,  Inatmetor  in  Zo> 
ology.  University  of  Michigan. 

Miss  Sarah  L  Monks,  Instructor  in  Zo- 
ology, State  Normal  Sdhool,  Loa  Angelea. 

Miss  G.  R.  Crocker,  graduate  student, 
University  of  California. 

Mrs.  Ida  Oldroyd,  Los  Angeles,  Cali- 
fomia. 

Fonrteen  penmaa,  moatly  teadieri  of  bio- 

loi^ieal  .subjects  in  colleges  and  hi|^  aehoola 
of  California,  were  enrolled  in  the  ele- 
mentary courses. 

In  yiev  of  the  inportanoe  of  fbe  field, 
and  the  meageniefla  of  preriona  inveBtiga* 
tions  in  it,  it  seemed  b<»st  to  plnn  ihf  shim- 
mer's work  as  though  it  were  to  be  the  be- 
ginning of  a  detailed  biologic^  anrrey 
of  the  eoaat  of  CSalifoffnia,  even  though  no 

a.ssuranee  could  be  had  of  the  possibility  of 
continuinf?  the  work  beyond  this  sea.son. 

Such  a  survey  would  of  necessity  com- 
prehend the  invietigation,  not  merely  of 
the  lif e  of  tiie  area,  bnt  as  well  of  the  phys- 
ical ponditions  under  whieh  it  e.xists.  It 
would  have  to  be  hydrographic  as  well  as 
biol(^eal.  The  limitationa  of  the  equip- 
ment and  the  force  of  workers  determined 
what  might  be  undertaken  for  the  summer. 
Soundings,  temperature  and  speciAc  grav- 
id determinations,  and  the  dianwter  of 
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the  bottom  were  practicable  <m  tlie  liyclro- 
irraphie  dde.  Current  mTCCtigatioiii,  f  un- 

dam<'T!t!'.l  <n  importance  as  they  arc,  could 
be  pro&eeuted  to  but  a  veiy  limited  ex- 
tent 

The  dredge  and  trawl  were  chiefly  relied 

upon  in  the  follpctinfj.  Fur  various  rea- 
sons it  was  found  both  impracticable  and 
unwise  tu  alteuipt  deep  plankton  work  to 
any  considerable  extent;  neither  oonld  sur- 
face plankton  follecting  be  extensively  car- 
ried on,  though  the  limited  efforts  in  this 
direction  were  productive  of  interesting 
and  valuable  results. 

Roth  the  hydrographie  and  the  biolog- 
ical explorations  were  extended  from  the 
shore  line  to  the  hundred-  fathom  curve. 
The  general  purposes  af  the  summer's  un- 
dertaking dictated  that  the  ezplcratiins 

should  be  carried  out  with  as  miieh  aeeu- 
ruey  and  detail  us  puHsible  within  these 
bathymctric  limits,  and  that  the  geo- 
graphical range  over  which  they  siMwId  ez- 
tend  should  be  in  i  !  eeondary  to  this  um. 
San  Pedro  was  selected  as  the  base  of  oper- 
ations, on  account  both  of  its  central  loca- 
tion in  the  area  to  be  surveyed  and  its  nat- 
ural advantages  aa  a  site  for  a  marine 
station.  The  plan  was  to  explore  the  coast 
immediately  contiguous  to  this  plaee  and 
then  extend  the  work  to  the  south  and 
north  as  far  as  the  time  would  permit.  It 
WHS  hoped  before  operations  began  that 
they  miirht  reach  to  San  Die^jo  at  the  south. 
Point  Conception  at  the  north  and  vari- 
ous of  the  islands  off  the  coast  B]q)erience 
proved,  however,  the  itiipossibiltty  of  accom- 
plishiiiiT  so  much.  The  areas  netually  cov- 
ered are  about  thirty  miles  of  coast  in  the 
vicinity  of  San  Pedro,  viz.,  from  Redondo 
pier  on  the  nwtbwest  to  Newport  Bay  on 
the  southeast;  around  Santa  Catalina 
Island;  and  the  vicinity  of  f^an  Diftro  from 
the  Los  Coronados  Islands  on  the  south  to 
La  Jolla  on  the  north. 
The  following  table,  compiled  from  the 


field  records,show8  somethingof  the  amount 
and  dislrilmtton  of  the  summer's  work: 


at*- 
Mew. 

BmUi. 

Tern. 

Soand- 
laga. 

UaUf 

Preiircor  Ptankton. 

Surface. 

U«ep. 

San  I'wlro 
Catalina 
Island 

27 

17 
41 

40 

31 

88 

66 

3 

4 
4 

IS- 

~« 

US 

flS 

i  u 

170+ 

IS 

EQUIPMENT. 

Vessel.— The  new  gasoline  launch  EUUf 
forty  feet  in  length  over  all,  with  a  17- 
horse-power  engine,  was  hired  for  three 

months,  from  May  15  to  Aupust  15.  The 
boat  proved  to  be  excellently  adapted  for 
the  purpose,  althou^  not  built  for  such 
st-rvice.  Contrary  to  the  usual  practice  in 
the  const  ruction  of  boats  of  this  type,  her 
entire  middle  and  after  portions  are  with- 
out cabin,  and  are  consequently  available 
for  working  space.  The  hoisting  gear  was 
placed  in  the  middle.  The  afler-deck  was 
supplemented  hy  a  temjiorary  structure, 
extending  between  it  and  the  hoisting 
winch,  to  be  used  for  receiving  and  sorting 
the  contents  of  the  dredge. 

One  of  the  most  serious  obstacles  in  the 
way  of  successful  dredging  and  trawling 
with  a  vessel  propelled  by  a  gasoline  engine 
is  always  found  in  reducing  the  speed  of 
the  boat  sufficiently  to  keep  the  trawl  on 
the  bottom  during  the  towing  without  un- 
duly weighting  the  apparatus.  The  problem 
was  solved  in  this  instance  1^  using  a  bat- 
tery  instead  of  tlie  engrine's  dynamo  for 
exjdoding  the  gasoline,  and  by  casting  out 
a  sea-anchor  under  some  conditions. 

HOIBTINO  OEAB  AMD  OWJiBCTING 

A  hand  winch  was  used  for  handling'  the 
colh^ctin?  apparatus.  "With  this  the 
strength  of  four  men  was  sufficient  for  ac- 
complishing the  dredging  aims  of  the  n- 
peditioQ,  although  it  was  found  that  a 
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depth  of  a  bundled  fathonu  for  the 
dredge,  and  thi«e  hundred  fathoms  for  the 
deep  plankton  net,  reached  about  the  limits 
of  practicability.  Manila  rope  nine  six- 
teenths of  an  inch  in  diameter  was  used 
fw  all  the  dredging  and  deep  plankton 
work. 

HYDROGBAPHIC  APPARATUS. 

The  sounding  apparatus  consisted  of  the 
otdinaxy  leada  of  twdve  and  twaal^ 
pottttda  weight,  galvanized  steel  wire,  No. 
10,  of  the  Amorican  Steel  and  Wire  Com- 
pany's grading,  and  a  hand  reel,  used  both 
for  paying  oat  and  for  reeling  in,  and  for 
regiatering  the  depth.  The  Iffiller^CaaeUa 
thermompter  was  used  for  all  temperatures 
below  the  surface.  iSurfaco  and  atmos- 
phere temperatures  were  moatly  lakeu  by 
an  ordinary  eheudeal  instnunent.  Thd 
bucket  for  taking  subsurface  samples  of 
water  consists  of  a  brass  tube  47  mm.  in 
diameter  and 500  mm.  in  length.  The  closed 
lonwr  cad  is  provided  with  a  vaWe  opening 
inward.  The  upper  end  is  open  during  the 
descent  of  tlic  instrument,  so  that  the 
water  may  pass  freely  through  it.  The 
bncket  is  attached  to  the  sounding-line 
above  the  htA  and  thermometar,  the  line 

beinpr  passed  throuph  the  lenerth  of  the 
tube  and  the  middle  of  its  bottom.  The 
instrument  having  been  sent  down  the 
depth  from  whieh  the  water  sample  is  de- 
nied, ys  then  dosed  hy  a  meesNiger 
sent  dovm  on  the  line.  The  appa- 
ratus was  not  satisfactory,  but  was  the  best 
ohtainable  nnder  the  dreamstanees.  No 
observations  on  the  composition  of  the 
water  were  attempted,  boynnd  the  deter- 
mination of  its  specific  gravity.  For  tliis 
work  the  most  sensitive  hydrometer  avail- 
able was  <nie  with  a  range  of  scale  IjOOO  to 
1.040.  This  not  being  sufficiently  accurate 
for  wholly  reliable  results,  the  main  de- 
pendence was  placed  upon  weighing  the 
water  samples. 
It  wss;  of  course,  imposdble  to  use  dther 


salinometer  or  seales  on  board  the  laundi, 
but  precautions  were  taken  not  to  allow  the 
water  samples  to  remain  long  in  the  bot- 
tles before  being  tested.  Temperature  cor- 
rections were  made  in  all  cases.  The 
salinity  observations  are  the  least  satisfse- 
tory,  probably,  of  any  of  the  work  seri- 
ously attempted.  The  difficulties  of  this 
phase  of  hydrogaphic  investigation  are 
wdl  known  to  all  experienced  in  it;  and 
greater  refinement  of  both  appliances  and 
methods  than  the  funds  at  our  disposal  this 
stunmer  would  permit  would  be  necessary 
to  make  it  satisfactory. 

THE  LOCATION  OF  STATIONS 

An  essential  feature  in  such  a  survey  as 
is  here  contemplated  must  be  a  study  of 
^b»  change  in  the  life  of  particular  loeaH- 
ties  with  the  passage  of  time.  The  dis- 
placement of  species  and  frroups  of  species 
by  others  through  physical  or  biological  in- 
fluenees}  thdr  incresss  in  numbers  of  in- 
dividuals; their  migrations,  ete.,  are  among 
the  most  important,  but  least  understood, 
questions  of  marine  biology.  Data  for 
sound  generalisati<ms  on  these  questions 
must  meet  two  grnwcat  oonditions:  First, 
thoy  must  ho  gathered  at  fairly  frequent  in- 
tervals tlirou^rhout  an  entire  year  at  lea.st ; 
second,  they  must  be  guthert:d  from  tiie 
same  identieal  apot,so  far  as  Hbaa  isposdUe. 
The  loeafing  and  picking  up  of  stations  be- 
comes, consequently,  a  matter  of  prime  im- 
portance. After  consultation  with  several 
experienced  hydrographers,  partieulaily  to 
be  mentioned  beingProfessor  George  David- 
son, Mr.  Otto  Von  Qoldem,  U.  S.  Engineer 
Corps,  and  Lieut.  Commander  G.C.  Calkins, 
U.  S.  N.,  it  seemed  best  to  depend  upon 
the  sextant  for  this  work.  It  was  bdieved 
that  greater  accuracy  could  be  secured 
than  with  the  compass,  and  that  it  would 
be  more  practicable  and  less  expensive  than 
the  range-pole  metiiod.  In  &e  hands  of 
Fkofessor  Baymond  for  the  first  portion  of 
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the  season,  and  of  Profe^r  Kofuid  tar  Hht 
second  portion,  it  proved  as  satisfactory  as 
any  method  could,  I  am  convinced.  The 
difficulties  in  the  way  of  making  the  haul 
with  the  dredge  or  trawl  over  preeiady 
the  desired  course  were  found  to  be  wholly 
independent  of  the  method  of  locating  the 
station.  Of  these,  the  drift  due  to  wind 
and  emrent,  wldeb  frequently  rendera  it 
impoaaible  to  get  the  dredge  to  the  bottom 
at  precisely  the  point  after  this  has  been 
located,  is  the  mc^t  serious.  It  was  found 
praetieabk  to  approaadi  within  fifty  yarda 
of  a  deaired  point  two  m  three  milea  off 
shore  at  the  first  trial ;  and  by  manouvorinp: 
onceor  twice,  giving  careful  heed  to  the  eur- 
rent«  and  wind,  the  point  may  be  i*eached 

almoat  exactiy.  Thia  reqnirea,  of  eonna, 

cotisidfTable  practice  with  the  aextant,  and 
skill  in  handling  the  enguie  and  whed  of 
the  boat. 

The  prooediire  conaiati,  aa  ia  wdl  knomi, 
in  locating  two  aoglea  from  three  pointa 

on  shore  that  are  shown  on  the  Coast  and 
Geodetic  Survey  charts  and  are  as  near  the 
level  of  the  water  as  possible,  and  not  near 
the  ttireiun£eraiee  of  a  eirele  the  ee&ter  of 
which  is  the  observer;  and  then  of  plotting 
the  station  un  the  chart  by, the  use  of  a 
tracing-paper  protractor. 

Thia  method  eoidd  not  be  uaed,  of  comae, 
at  any  eonaiderable  distance  from  land, 
mxt  on  a  coast  devoid  of  prominent  liead- 
lands  or  other  permanent  conspicuous  ob- 
jects, nor  wh««  fogi  are  prevalent  Within 
the  geographical  and  bathymetrie  limita, 
however,  set  for  the  summer's  operations, 
none  of  these  restrictions  applied.  At  no 
point  is  the  one-hundred-fathom  curve 
more  flum  ten  milea  off  ahore;  and  in  only 
a  few  plaoea  ia  it  more  than  five  or  aiz 
miles  off. 

LABORATOBY. 

Two  amaU  wooden  bnildinga  at  Eaat  San 
Pedro  were  rented  for  the  anmmer  and  re- 
built to  adapt  them  to  the  pupoaea  of  a 


laboratory.  These  buildings  were  situated 
on  the  breakwater  near  the  pier  belonging 
to  the  Salt  Lake,  Los  Angeles,  and  Ter* 
minal  B.  B.  This  location  was  selected  be- 
eanaa  of  ita  convenience  on  the  one  hand 
to  the  inner  harbor,  and  on  the  other  to  the 
open  sea.  On  the  harbor  side  a  landing  for 
the  launch  was  at  hand  within  a  few  yards 
of  the  laboratory,  and  the  fimght  and  ex- 
preaa  oflBcea  were  equally  near  by.  On  the 
ocean  side  sea  wtifpr  entirely  unpolluted 
by  refuse  from  shore  or  shipping  came  to 
the  vety  door  of  the  laboratoiy. 

Of  the  two  buildings,  one,  an  old  hath* 
house,  was  fitted  with  seven  small  private 
rootna  for  the  use  of  the  investigators, 
though  one  of  these  had  to  be  set  aside  for 
the  libkwry. 

The  second  building,  a  larger  one,  was 
used  for  the  summer-school  classes,  for 
storage  and  for  some  of  the  investigators 
who  could  not  be  provided  with  pxiv»te 
rooms.  Accommodation  waa  anpplied  fbr  a 
class  of  fifteen  students. 

The  laboratory  equipment,  consisting  of 
the  usual  aort  for  seoaide  work,  as  also  the 
library,  were  aent  from  the  Univernty  at 
Berkeley. 

INVnSXiaATIOMB  PWWICDnD  AX  VBM 
BTATIOH. 

'  The  Classification  and  Stmeture  of 
Diatoms  ' :   ]\Tr.  Wk.  CoNSVAIITIM  AOLOr 

ilERKSCUKOWSKY. 

'The  Peridinium  Yiaitotion  that  took 

place  on  the  Southern  Coast  during  the 
Summer':  Mk.  H.  B.  Torret. 

'  Speciographic  and  Ecological  Studies 
on  the  Actinians  of  the  Begion':  Mk.  II. 
B.  ToBBasr. 

'  The  Systematic  Position  and  Variation 
of  various  speciea  of  Bohinodenns':  Misa 
G.  R.  Crocbleb. 

'The  Variation  and  Antotomy  of  the 
starfish  Phatofia  Hn^oiddUs*;  Miss 
Sarah  P.  HoNXS. 
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'The  Nemerteani  of  the  Region':  Db. 

W.  R.  CoE. 

'The  Opisthobranch  JIolluscs  of  the 
Eegion*:  Professor  T.  D.  A.  Cockereix. 

'Clarification  and  Distribution  of  the 
gaatropod  and  bhralve  MoUnaea':  Taxh 
FEssoB  3.  W.  Ratxokd  ftod  Aba  Iba  Ou>- 

BOYD. 

*  Speciopi^pbic  and  Anatomical  Studies 
on  BiyoHNi';  lliSB  Au<x  Bobbbibqn. 

'The  decapod  and  amphipod  Cn»- 
taeea':  T>r.  s  J.  Holmes. 

'  The  Enteropuetista,  Stndies  on  Anat- 
omy and  Habits':    PaoFEijbOB  Wm.  E. 

'  The  Aacidians  of  the  Begioo ' :  1^0- 
j^BSSOB  Wm.  E.  Ritteb. 

*£:q>eri]nental  Studies  on  the  Fertiliza- 
tkoi  of  OicHMi':  Dft.  F.  W.  Bangbopt  and 
Miss  Etheltyn  Foote. 

'Experimental  Studies  <m  the  Heart 
Action  of  Ciona'  :  De.  F.  W. 'Bancboft 
and  Un.  C.  0.  Esteblt. 

'Sdeetion  in  liie  MbitaUly  of  Eippa 
due  to  the  Peridittinm  TIaltBtion':  Db,  F. 
W.  Bancboft. 

flOMB  €9  TBB  Bdomnc  BBBUIilS  OF  THB 

summer's  work. 
Hydrographic. —  On  this  side  it  is  not 
felt  that  the  data  collected  are  sufficient  in 
qpiantity  to  wamaA  any  statameait  about 
tlMm  in  a  prdiminaiy  report,  beyond  fbe 
mere  preMutatiion  given  abov^  of  what  wtm 
done. 

Oeological-Biological.— The  observations 
made  eorroboratin^  the  view  that  Santa 
Catalina  Island  has  recently  been  vada^ 
foinp  subsidence  have  already  been  pub- 
lished in  this  journal,  October  11,  1901,  p. 
675,  and  need  not  be  repeated. 

Spceial  interest,  from  the  biological  side, 
was  attached  to  the  exploration  of  the 
peculiar  'submarine  valleys'  that  are  so 
ehameteristic  a  feature  of  the  coast  of  Cali- 
f<niiia,  Lower  California  and  Mezioo.  Ae, 


however,  u  complete  study  of  them  will 
lead  into  deepw  wator  (at  fhdr  aeaward 
ends  into  at  least  eight  hundred  fatfiomil*) 
than  we  were  this  year  fitted  to  penetrate, 
and  vnll  go  beyond  the  limits  to  which 
detailed  aonndinga  have  been  carried  by 
the  Goaat  and  Gcodetio  Snrv^,  our  oben^ 
vations  are  yet  too  few  and  fragmentary  to 
warrant  any  general  conclusions.  Two 
points  may,  however,  be  mentioned  aa 
having  been  brooftht  oat  by  our  work. 
First,  that  the  bottom  depocite  of  aome,  at 
least,  of  the  vallej's,  for  example  that  at 
Jledondo,  even  at  the  distance  of  several 
milee  from  ehoie,  ate  of  a  oharaeter  to 
prove  that  close  inshore  material  is  eansed 
into  them  in  large  quantities.  Shore-wom 
sheUs  of  strictly  littoral,  and  even  fresh- 
watw  speeies;  fragments  of  drift-wood; 
kelp  hold-fasts,  of  whiflh  none  grow  in  the 
inimediate  vicinity,  etc.,  were  taken  in 
abundance  by  the  drcd-je.f  Sccorid,  vari- 
ous species  of  deep-water  fishes,  crustaceans 
and  moUnaes  ymn  taken  mneh  nearer  shore 
in  these  valleys  than  elsewhere. 

The  first  mentioned  oliservation  snc- 
gests,  though  of  course  docs  not  prove,  that 
the  valleys  are  natural  wlMMimtia  throng^ 
whieh  currents  flow,  at  times  at  leaa^  /rom 
the  shore  out  to  deeper  water. 

*Tiif  V.  S.  S.  Albatross,  surveying  flw  Mfln- 
terey  aubmcrged  valley  with  »  view  to  its  poisiblA 
twnnnatton  fior  s  inospaeille  cable,  found  888 
fathoms  sixteen  and  one  half  mWoa  from  shore. 

tfrofesaor  Savidaoii  gives  aometUog  on  the 
oharaeter  of  tlie  bottou  in  nott  of  Am  valleys, 

as  dctcrminefl,  presumably,  hy  the  sounding,'*. 
This  method  cannot  be  relied  upon  for  the  de- 
toetioB  of  sodi  depodto  m  m  hero  deoeribod. 
It  is  a  suggestive  fact,  however,  (hat  the  author 
mentions,  in  connection  with  the  Cape  Mendocino 
•nhmcrgol  vall^,  that  "tlio  volkf  itadf  ho*  greon 
miifl,  and  yet  in  two  places  at  depths  of  three  hun- 
dred and  twenty  fathoms  broken  shells  were 
brought  up  witli  gmvd.'*  ('Tho  Snhnwrged 
Valleys  of  the  Coast  of  California,  U.  8.  A.,  and 
of  Lower  California  and  Mexico^'  Froc.  Calif. 
Aead.  ScL,  Sd  lor.,  Gool,,  Vol.  I.,  No.  8, 18970 
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It  eannot  be  doubted  tbat  future  study 
will  prove  these  valleys  to  play  an  interest- 
ing part  in  the  looal  distribution  of  marine 
life,  particularly  in  the  bathyinetric  dis- 
trilraticHi.  HIHietiier  ourrents  ever  flow 
through  them  from  th*  deeper  waters  to- 
ward land  or  not,  certain  it  is  that  the 
temperature  and  pressure  couditiona  within 
them  are  the  same  as  for  eorreai^dmg 
depthfl  eiBSwhere;  they  moet,  eonaequeiilly, 
form  nat\iral  roads  wlu-reby  deeper  water 
species  muy  reach  nearer  shore  than  they 
otherwise  would. 

BKXXXnCAL. 

Diatomes.—^lr.  Adler-Mersadikowaky 
came  to  California  for  the  purpose  of 
studying  the  diatomes  of  the  West  Ameri- 
can coast.  He  has  already  pablithed  a  liat 
of  California  species.  The  summer's  work 
at  the  San  Pt  dro  laboratory  resulted, so  far 
as  the  studies  have  yet  gone,  in  identifying 
fifty  known  species  and  ten  new  ones,  with 
one  new  genua* 

But  the  most  fruitful  part  of  Mr.  Adler- 
Mcresehkowsky's  work  was  that  on  the  cn- 
dochrome  of  these  organisms.  His  observa- 
tiona  here  have  led  him  to  oonduiieiia 
widdy  diflferent  from  the  prevailing  viewa 
eoneeming  these  bodies. 

Protozoa.— There  occurred  during  the 
aununer  on  the  eoaat  of  aouthwn  California 
what  might  be  called  a  Peridinium  epi- 
dcriiic,  for  the  people  even,  who  resort  in 
large  numbers  to  many  sea-shore  points 
during  the  summer  months,  did  not  escape 
the  noziow  effeeta  of  the  visitation. 

No  similar  occurrence  of  this  organism 
on  the  Pacific  eoast  of  North  America  is 
recorded  so  far  as  I  am  aware.  Indeed^  in- 
quiry among  mnaj  old  flahermen,  and 
longshore  seamen,  who  have  been  familiar 
with  the  region  for  many  years,  elicited  the 
affirmation,  in  every  instance,  that  such  a 
thing  had  nev»  before  taken  plaoe  within 
the  period  of  their  aequaintanoe  with  the 
coaat.  Aa  full  a  atudy  of  the  phenomenon 


waa  made  aa  the  fadlitica  at  our  command 

would  permit,  and  the  results  as  brought 
together  by  Mr.  H.  B.  Torrey  are  now  with 
the  American  Naturalitt  for  publication. 
A  aununary  only  of  theae  reaults  ia,  con- 
sequeiitly.  f,'iven  here: 

1.  The  duration  of  the  visitation  of  the 
organism  in  sufficient  quantity  to  appreci- 
aUy  eoioa?  tiie  water  wta  from  about  July 
7  to  September  1^  1901. 

2.  The  geographical  extent  of  the  phe- 
nonienon  wa.s  from  Santa  Barbara  at  the 
north  to  San  Diego  at  the  south,  at  least 
(it  may  have  extended  farther  aouth,  but 
we  have  no  reports  from  more  southerly 
points) ;  and  in  general  from  the  shore  out 
from  four  to  six  miles. 

8.  Nowhere  were  the  organiama  die* 
tributed  uniformly  over  considerable  areas, 
but  were  confined  more  or  lc55S  completely 
to  bands  or  strips  varying  from  a  few  to 
many  meters  in  width.  They  extended  to 
the  bottom  at  a  depth  of  six  fathoma  at 
least :  Itut  the  appliances  for  determining 
the  balliyinetric  range  were  not  sufficiently 
accurate  to  produce  wholly  reliable  results. 

4.  The  color  imparted  to  tiie  water 
varied  from  a  light  brown,  where  the  or* 
panisms  were  in  moderate  mimbers,  to  a 
vermilion,  where  they  were  in  greatest 
abundance.  The  red  coloration  was  due 
to  material  of  this  color  contained  in 
the  nucleus.  At  nitrht  tlie  phosphorea- 
cent  display,  at  the  slightest  agitation  of 
the  water,  was  truly  wonderful. 

5.  The  preaenee  of  the  (wganiama  in  sneh 
enormous  numbers  disturbed  the  biological 
equilibriutn  to  a  marked  deirree  throu<»h 
the  whole  urea.  Several  species  of  tishes, 
cniataeeana,  holotfauriana,  star-flabea,  and 
molluaesy  in  partieular,  suffered  a  aevere 
mortality,  and  showed  varioua  unmistak- 
able evidences  of  discomfiture. 

6.  The  injurious  effeeta  were  apparently 
due  entirely  to  crowding  and  the  eomtami' 
nation  of  the  water.  The  odor  at  timea  on 
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die  lee  ehora^  and  lor  a  eonaidfinliile  dia* 
tance  inland,  was  Teiy  offenaiYe,  This  was 

due  to  the  Pcridinium  itself,  and  not  to 
animals  killed  by  it.  In  charaeter  it  was  a 
modification  of  tlie  ordinary  odorof  decom- 
posing organk  matter,  and  was  mostly  due 
to  the  dead  oi-Li.i  i  ins  cast  up  on  the  shore. 

7.  A  considerable  list  of  other  species 
of  chlorophjl-bearing  dinoflagellates  were 
present  in  the  water  mingled  with  the 
Feridinium,  and  these,  particulariy  several 
specie*?  of  Ccrathnti.  largely  increased  in 
numbers  simultaneously  with  the  increase 

Peridinium,  though  to  a  comparatively 
^ght  extent 

8.  The  only  pelarric  organism  that 
seemed  to  take  advantage  of  the  preat 
abundance  of  Peridimum,  as  a  food  supply, 
iras  NoctHuca,  whieh  towards  the  end  of 
the  visitation  became  abundant,  and  ted 
npon  the  Pcridinium  in  large  numbers. 

9.  But  a  single  species  constituted  al- 
most tike  entire  mase,  this  apparently  be- 
longing to  the  genns  OonyanUuD  Diesig. 

10.  It  was  impossible  to  eorrelate  the 
enormous  multiplication  of  the  organism 
with  any  physical  or  chemical  condition  of 
thewatn*.  Hie  eanse  of  sueh  a  phenomenon 
remains  for  future  investigation. 

Ccelenterata. — Siphonophores  and  eteno- 
phores  were  taken  in  far  greater  abund- 
ance, as  to  both  speeies  and  iadividiials,  in 
the  plankton  this  year  than  we  have  ever 
before  seen  in  the  waters  of  onr  western 
coast  "Worthy  of  mention,  also,  is  the 
Uet  that  VideUa,  which  at  rare  intervals 
appears  in.  enormons  abnndanee  m  the 

coast,  was  found  to  he  tlirowin^]:  ofT  niedusa 
buds  in  great  numbers  during  May  and 
June. 

Whether  the  nehneas  in  pelagie  meta- 

zoan  life,  seen  not  only  in  the  groups  here 
mentioned,  but  also  in  the  Ptcropoda, 
Hcteropoda,  Sagitta,  i<alpa,  Doliolum,  etc., 
may  have  been  eorrelated  with  the  condi- 
tions wMeh  resolted  in  the  enormous  de- 


Tdofnnent  of  Pen^mium,  it  is  impoesiUe 
to  say  owing  to  the  lade  of  data  from  pre- 
vious observations. 

Perhaps  the  most  interesting  observa- 
tions on  the  Cifltiuterata  were  thotte  made 
by  Vbr,  Torrey  on  the  kngitadinal  fimon, 
from  th$  hue  oniward,  of  s  apeeies  of 
Sagartia. 

EchiTiodermaia.—Ot  the  several  interest- 
ing questions  in  ecmneetion  with  the  q)eoft- 
ography  and  ecology  of  tfte  edunodermSy 

which  reeeived  attention,  mention  may  be 
made  of  two.  The  representatives  of  this 
branch  of  the  animal  kingdom,  the  most 
eommon  and  generally  distributed  over  the 
area  in  whieh  work  was  carried  on,  are  an 
Astropccton  {A.  crinacens  Orayl)  and  a 
ToxopneusUs  (T.  ptkolus  Ag.T).  Few 
hanla  were  made  anywhere  that  did  not 
seenre  specimens  of  these  species,  the 
Toxopneustcs  heinsr  particularly  abund- 
ant A  single  haul  of  the  dredge  on  Sta- 
tion XIII.  off  Point  Yineatte  in  thirty- 
five  fathoms  brought  up  about  tuelm  ikov^ 
sand  specimens,  by  a  eareful  estimate,  and 
Utile  else!  Now  the  tj-pe  of  Toxopneustes 
pileolus  is  a  littoral  animal  occurring 
eveiywhere  on  rochy  shovea.  The  forms 
dredged  are  of  a  different  style.  They  are 
somewhat  flatter,  the  spines  are  more  slen- 
der; and  the  color  is  lighter;  yet  the  two 
grade  into  eaeh  other.  It  is  almoat  certain 
that  we  have  here  the  differentiation  of 

two  species  in  propress  and  nearly  com- 
plete, bathymetric  range  being  the  chief 
differentiating  faetor.  f 
A  large  quantity  of  material  and  eoiiskl« 

erable  data  for  the  further  staidy  of  this 
point  were  gatJiered.  in  a  somewhat  sim- 
ilar way  Astropccton  is  a  distinctly  bifur- 
cate speeies.  Indeed,  one  of  the  fonns  has 
sometimes  been  considered  as  a  Psilatter, 
Their  intergradation  is.  however,  from  our 
summer's  observations  proved  to  be  com- 
plete. Longer  spines  with  intermarginal 
plates,  purplish  and  bluish  color  and 
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lai^r-si/ed  individuals,  are  the  eluneten 
usually  distinctive  of  .1.  crinaceus.  But 
these  all  fail  tu  furnish  differential  marks 
for  many  specimeiifl. 

With  these  two  fonns,  contrary  to  what 
we  find  in  Toxopncustcs.halhymetric  range 
appears  to  play  no  part,  as  they  occur  to- 
gether everywhere  in  £rom  eight  to  ten 
fathoBw,  to  th«  greatest  depths  readied 
in  our  work.  We  have  thus  far  been  un- 
able to  eorrelate  these  two  varieties  with 
any  environmental  peculiarities  whatever. 
TIm  general  dktrihntioii  of  then  two 
species,  as  contrasted  ^Hi  the  restricted 
distribution  of  some  other  species  of  both 
Eohinoids  and  Asteroids  in  tlus  locality,  is 
noteworthy  and  ia  all  the  more  mteresting 
when  the  variaMlity— as  eontraated  nifh 
tho  lack  of  variability  iu  other  species 
localized  in  their  distribution  —  is  regarded. 
Medioater  tequalts  VerriU,  for  example, 
may  be  cited  as  a  speeies  of  great  rigidity 
in  The  individuals  of  this  species 

all  have  the  appearance  (tf  having'  been  cut 
out  by  the  same  die,  so  alike  are  they  in 
form ;  and  having  been  dipped  in  the  same 
{ Klin  I -box,  so  similar  are  they  in  color. 
Tliis  speeies  was  taken  at  only  two  or  tbree 
stations,  and  in  any  abundance  at  only  one. 
Snch  facts  as  these  strongly  impreiis 
one  who  oomes  face  to  faee  with  them 
with  the  scantiness  of  oui-  knowltnlge  of 
the  deeper  ineanincr  of  the  relation  of 
organisms  to  their  environment. 

Miss  Monk's  studies  on  Phataria,  a  star- 
fish remarkable  even  among  its  close  allies 
within  the  family  fjinekiida,  for  tbe  vnr: 
ability  in  the  number  of  its  rays,  and  tbe 
readiness  with  which  it  parts  with  them 
and  then  regeneratea  than,  led  to  the  fol- 
lowing results: 

1.  The  observations  proved  eonfhi- 
sively  that  the  casting  off  of  the  rays  is,  in 
moat  cases  at  least,  not  aoeidsnlat,  hut  o 
true  self -amputation. 

2.  As  the  breakage  nsually  ooeors  at 


some  distanea  from  the  disk,  and  as  the 
'  comet '  stars  are  found  abundant  in 
nature,  it  appears  as  though  the  autotomy 
is  for  the  purpose  of  asexual  reprodnetian, 

and  hence  that  the  severed  arm  to  which 
no  part  of  the  disk  adheres  has  the  power 
of  reproducing  the  entire  animal.  But  ab- 
aolnte  certainty  on  this  point  is  still  to  be 
reached- 

A  species  of  Antcdon  closely  related  to, 
if  not  identical  with,  A.  rosacea  was  taken 
off  Saii  Diego  in  about  one  hundred 
fathoms.  So  far  as  I  am  aware,  thia  is 
the  first  record  of  the  occurrence  of  any 
species  of  this  genua  on  the  Pacific  coast 
north  of  Panama. 

Zfryom.— Under  tbe  name  of  AscorkiM 
Caiifanuea,  Dr.  Walter  Fbwkea  dcaeribed 
a  new  genuK  and  species  of  Bryozoan 
dredged  by  him  in  Santa  Barbara  channel 
in  1886.  The  colony  cousisletl  of  a  well- 
defined  capitnlmn,  to  whidb  flie  polypides 
arc  restricted,  and  a  long,  slender,  flexible 
stem.  From  the  peneral  resemblance  of 
the  stem  to  that  of  Umatella,  the  author 
surmised  the  species  to  be  related  to  the 
Endoprocta.  In  the  capitulum,  however, 
he  reeoo-nized  some  resemblance  to  Alcyo- 
nidium.  lie,  consequently,  suggested  that 
the  fom  night  stand  intermediate  between 
the  Endoprocta  and  the  Eeti^noeta.  Aa 
he  did  not.  however,  make  out  much  about 
the  polypides.  he  was  nnable  to  support  the 
suggestion  with  inucli  evidence. 

Several  qteeimena  of  this  unique  speeiea 
were  dredged  during  the  summer,  and 
from  these  Miss  Alice  Robertson  has  been 
able  to  establish  definitely  that  its  affinities 
are  undoubtedly  with  J.IeyofiMiiiim,  and 
thatita  resemblances  tol7ma(eIIa  ate  wholly 
superficial,  Tt  ia.  nevertheless,  a  very  in- 
teresting f  irm,  especially  in  the  nature  of 
the  stem.  .Miss  Robertson  will  shortly  pub- 
lish a  pai>er  on  this  and  one  or  two  other 
species  of  Alcyonidium  of  the  Pacific  coaat 

A  noteworthy  fact  in  connection  with  the 
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Bryozoa  of  th«  regions  worked  In  during 
tlie  Rammer  is  tiie  great  almiiAmce  of  the 
Endoproet  AtcapodaHa  maeropes.  At  no 

other  point  on  onr  shores  hnve  we  found 
this  or  any  other  Endoproet  very  pleutifui. 
At  San  Pedro,  however,  nearly  every  roek 
one  turas  over  prMents  a  cootinuoiiB  mov- 
ing field  of  this  or  a  closely  related  species. 

AfoMwsca.— No  group  of  marine  inverte- 
brates of  the  Pacihc  coast  of  North  Amcr- 
iea  has  been  ao  eztenaiTdj  studied,  ayste- 
matically,  as  ffae  shdl-bearing  moUusca. 
For  this  reason,  then,  if  for  no  other,  these 
animals  are  of  special  importance  for 
stndies  on  geograpMc  and  batihymetrie  dm- 
tribntion. 

The  expedirinTi  was  fortxmate  in  havinf? 
for  nearly  the  entire  summer  two  such  en- 
thusiastic and  wdl-infoimed  eonchologista 
as  Professor  Raymond  and  Mrs.  Oldrojrd 
in  its  membership  ;  and  a  vast  amount  of 
uiatr'rial  was  secured,  the  detailed  exnmin- 
aiiuu  ui  which  is,  of  course,  still  far  from 
eoinplete.  Some  idea  of  the  iroelth  of  the 
eollections  in  the  group  may  be  gained 
from  the  statement  that  in  the  San  Pedro 
and  !:>anta  Catalina  Island  areas  alone  two 
hundred  and  Hiirty  species,  exdnaiTe  of 
the  Polyplacophora  and  Pteropoda,  have 
been  identified,  and  it  i<;  certain  that  the 
number  will  be  largely  increased  by  more 
detailed  study.  A  few  species  are  almost 
eertaiidy  new  to  adenee,  though  jnat  how 
many  it  is  not  yet  possible  to  say. 

The  total  number  of  speeies  of  rnolluspa 
of  the  Pacific  coast  of  Canada  contained  in 
the  list  published  by  Ber.  0.  W.  Taylor  in 
1897  is  two  hundred  and  seventy- nine. 
The  total  number  in  the  list  of  species  of 
Los  Angeles  Cotmty,  now  in  course  of 
preparation  and  nearly  complete,  by  tin. 
Oldroyd,  is  something  over  five  hundred. 

The  familiar,  thoucrh  nevor(helcs.s  strik- 
ing, general  rule  of  the  oecurreuce  in  com- 
paratively deep  water  off  shore  of  species 
^t  are  atriet^  littoral  to  the  northward, 


receives  many  illustrations  in  this  group. 
A  good  example  is  furnished  1^  Priene 
oregonensis  Kedfield,  whleh  occUM  in  a 
few  fiitlioms  at  Sitka.  Ahi.slia,and  was  taken 
this  summer  in  about  one  hundred  fathoms 
oif  San  Diego.  CryptodUion  ttetUri,  also 
found  in  thia  locality  for  the  first  time  this 
year,  I  believe,  ia  anoUier  example  of  the 
same  sort. 

Professor  Kayraond  has  elsewhere*  ex- 
pressed the  view  tiiat  Point  Coneepticak 
marks  a  dividing  line  between  molluscan 
faunjp  to  tlie  north  and  south  of  it  that  are 
quite  distinct ;  and  Dallf  afi&rms  that  Point 
OoDception  ia  the  northnn  limit  of  tiie 
Panamic  fauna. 

The  results  of  the  summer's  work,  so  far 
as  they  can  yet  be  seen,  confirm  these 
views.  To  harmonize  the  apparent  faet  of 
thia  famul  delimitation  with  the  view  that 
the  Davidson  inshore  current  flows  out  of 
the  Banta  Barbara  ehanncl  around  Point 
Conception  and  then  on  northward,  is  only 
one  of  tile  many  problems  presenting  them* 
selves  for  solution  on  our  coast. 

Worthy  of  note  is  the  discovery  made  by 
Mrs.  Burton  TVilliamson  during  the  sum- 
mer while  at  work  at  the  laboratory,  that 
at  least  two  apeeies  of  Pecten  occurring  on 
the  southern  coast,  viz.,  rquisulcafus  and 
P.  diegensis  are  hermaphroditic.  A  species 
of  gymnosmatous  pteropod  related  to 
F^etcmodermoii  paeifieuM  Dall,  though 
probably  a  diflferent  species,  was  taken  vrith 
the  deep  plankton  net  in  San  Pedro  chan- 
nel in  considerable  numbers.  No  species  of 
tins  genus,  excepting  pacificum,  haa  been 
reported  hitherto  from  the  Califbmia 
coast,  so  far  aa  I  have  been  able  to  aaeer- 
tain. 

Many  of  the  specimens  of  a  species  of 

•'The  Cttlifornia  Species  of  the  genus  Au<- 
tslfoC'  yoKfiittt,  Vdd.  VII.,  1894,  p.  133. 

t'Synoppiis  of  tha  Famil)-  Tellinidw  and  of  the 
North  American  Species,'  Proc.  V.  S.  2iat.  Mut., 

voL  xxni.,  leoe. 
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Carinaria,  appfttentty  new,  takni  in  con- 
siderable abundance  off  San  Pedro,  were 
found  to  be  hondlws,  though  still  alive  and 
well,  thus  presenting  a  condition  that  has 
been  observed  bya  noinber  of  natunluts  in 
Fimila,  Thiadeoapitate  state  was  so  common, 
atid  so  uniform  in  character ^i.  c,  as  to 
the  size  of  the  portion  lost  and  the  charac- 
ter of  the  uromid— that  it  can  bardie  be 
anppoaed  to  ha^  been  dne  to  mere  acci- 
dent. The  meaning  of  this  case  is  as  diffi- 
cult to  understand  as  is  that  of  the  self- 
amputation  of  the  posterior  third  of  Pro- 
pkyMon  which  has  been  noted  by  several 
Obsfrvci-s,  and  which  I  have  myself  seen. 

Of  the  opisthobranch  and  nudibranch 
mollusca,  about  twenty  species  were  recog- 
nised in  the  San  Pedro  diitnet  by  Pro* 
feasor  Coekerell.  Of  tlies^  five  at  least 
are  almost  certainly  new. 

Crustacea.— Of  the  seventy  or  more 
apedes  of  deeapod  emataoea  talsen  at  San 
Pedro  during  the  summer  (the  San  Di^ 
collections  have  not  yet  been  worked  over), 
five,  accordiiitr  to  Dr.  Ilolnu's'  jiroliminary 
examinaliuiiM,  are  probably  new  tu  science, 
the  ptesamably  new  fenas  all  eoniing  from 
deep  waters.  Among  them  may  be  men- 
tioned a.^  of  special  interest  a  Pafrurid  in- 
habiting the  tube  of  the  Annelid  Pecti- 
naria. 

A  noteworthy  extension  of  geographio 
ranere  in  tliis  lm-o\ii)  is  that  of  three  species 
of  Pandaltis,  viz.,  P.  Dawz  St,  P.  pubescen- 
Mus  Dana,  and  P.  fnmeUeorum  Kiogsley. 
None  of  theae  were  before  known  to  oeeor 
smith  of  San  Francisco  and  jmhesccntulus 
was  not  known  farther  south  than  the  eoast 
of  Oregon. 

The  beantifid  Namnax  ineremis  Cooper, 
which  is  not  uncommon  in  San  Pedro  har- 
bor, is  the  re<?idcnce  of  an  interesting 
copepod  which  has  the  curious  habit  of 
using  the  aUme  of  its  host's  external  sur- 
face not  merely  for  cliiisrinp  so  closely  as  to 
make  its  removal  quite  difficult,  but  also  as 


a  medium  in  which  to  move  about  with 

great  freodoni  and  rapidity.  Professor 
Coekerell,  in  particular,  pave  considerable 
attention  to  this  curious  caae  of  commeu- 
saliam. 

The  summer's  work  brought  to  light  one 
new  Enteropneiist,  makin£j  thus  three 
species  representing  as  many  genera,  from 
the  San  Pedro  diatriet.  Pty^todtra  Deci- 
de ntalis  Ritter  MS.  and  IMichogloasui 
pusUlus  Ritter  MS.  occur  together  in  San 
Pedro  inner  harbor,  while  the  one  now 
added  belonging,  apparently,  to  the  re- 
stricted genna  BaUtfutghmuM,  was  taken  by 
the  dredge  in  from  seventeen  to  thirty 
fathoms  off  Newport,  California. 

The  new  species  is  related  to  Baianoglos- 
su$  eanadennt.  Unfortunately,  we  were 
able  to  get  only  three  specimens. 

It  is  my  intention  to  inchide  the  descrip- 
tion of  this  species  in  my  forthcoming 
monograph  of  the  Enteropneusta  of  the 
Pacific  coast  of  North  Ameriea,  now  nMrly 
ready  for  publication,  and  to  appear  in  the 
scientific  results  of  the  Ilarriman  Alaska 
PJxpedition. 

About  thirty  speeiea  of  sample  and  eom- 
pound  Ascidians  were  eoUected  during  the 
summer,  the  larger  proportion  of  them 
being  taken  by  the  dredge  only.  At  least 
four  of  these  have  not  been  taken  before  on 
the  Paeifie  eoast,  nod  are  almost  certainly 
new  to  science.  Even  the  deepest  dredging 
failed  to  bring  to  light  much  of  anything 
in  ecnmnon  between  the  Aseidian  fauna  of 
this  region  and  that  of  the  Paeifie  coast 
north  of  Pusrct  Sound.  At  the  present  time 
I  identify  two  species,  viz.,  Amarourium 
californicum  and  DistapUa  occidcntalis, 
and  possibly  a  third,  8tyda  numtenyenm, 
as  ranging  from  western  Alaska  to  aontii* 

em  California. 

The  work  of  Dr.  Bancroft  and  Mr. 
IQrterly  on  the  heart-beat  of  Ctoao,  while 
still  incomplete,  arrived  at  the  follow  defi- 
nite eonelosions: 
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(1)  The  results  coufinu  those  of  Schultze 
tliat  jaolttted  pieoes  from  fhe  center  of  the 

heart  can  contract  in  sea  water.  (2)  They 
have  established  the  new  facts,  (o)  that 
in  the  intact  animal  the  heart  may  some- 
time* beat  from  the  eenier  towardi  both 
tndtf  also,  (b)  that  when  the  heart  is  tied 
near  the  center,  tho  isolated  pieces  may 
tomelimes  beat  from  the  center  towardt  the 
ends;  and  (c)  in  ntek  pieces  there  may 
evmi  be  a  tegidar  atUn^wn  in  the  duW' 
tion  of  the  heart-heat.  These  last  result?? 
will  probably  necessitate  a  complete  change 
iu  our  cuucepliou  of  the  churucter  of  the 
Aacidiaa  heart-beet 

Tfaia  ie  a  proper  place  to  record  the  oe> 
cnrrence  of  Braiichiostoma  Calif orniense 
at  San  Pedro,  hitherto  not  known  farther 
north  than  San  Diego.  Aboat  a  dozen 
apeeimena  were  dredged  during  the  amiu 
mer.  some  in  the  inner  harbor,  and  otheia 
outside  but  near  its  mouth. 

It  may  also  he  noted  here  that  the  Point 
Lome  bUnd  fish,  T^fphlogobwt  Calif omiett' 
$is,  hitherto  not  reported  north  of  San 
Diego,  was  found  at  San  Pedro.  At 
White's  Point  it  was  fouud  in  holes  iu  the 
soft  rode  and  under  atoneej  while  during 
the  Peridinium  visitation  a  considerable 
number  of  specimens  were  east  ashore, 
some  alive  and  others  dead,  along  the 
breakwater  at  San  Pedro. 

Wh.  E.  Rnnn. 

Um^'ERsn'T  OF  Cautobxia, 
BcRKELET,  October  20,  1001. 


SCIENTIFIC  BOOKS. 
A  Treatise  on  Hydraulics.     By  Henby  T. 
BOVBY,  M.  Inat.  C.E.,  LL.D.,  F.R8.0.  Sec- 
ond edition,  rewritten.    Now  York,  John 
Wiloy  and  f^ons.    1001.    Pp.  xnii  +  688. 
Pigs.  330.    Price,  $5.00. 
Th«  eeeond  edition  of  Dr.  Bovey'a  wbD- 
knoMm  text-book  is  practically  a  new  work, 
having  been  largely  rewritten,  learranged  and 
marly  donbled  in  eatant;  foiming  a  voy  im- 
portaat  and  TalnaUe  addition  to  the  literature 


of  engineering  education.  It  contains  688 
pages  and  330  figures,  as  against  887  and  196, 
respectively,  in  the  first  edition;  embodying 
also  some  improvements  in  mechanical  execu- 
tion, sttdt  as  the  substitntion  of  c1ear«ut  line 
t  tiffriivinps  for  the  few  (but  hazy)  half -tones 
illustrating  certain  water-meters  in  the  first 
edition,  and  tiie  use  of  bold-£Med  ^pe  for  im- 
portant formulae.  Being  printed  On  thinner 
paper  the  present  volume  posspsses  no  nuM 
weight  or  bulk  than  the  earlier  book. 

As  in  the  earlier  edition,  the  statements  of 
many  luunerieal  examples,  with  thoir  amwera, 
are  placed  at  the  end  of  each  chapter,  and 
these  have  been  greatly  inoeased  in  number 
(e.  g.,  at  the  end  of  Chapter  I.  we  find  106  ex- 
amples as  against  76  in  the  first  edition) ;  but 
a  new  and  special  feature  in  this  respect  con- 
sists in  the  insert  ion,  in  the  body  of  the  text 
in  connection  witli  each  topic,  of  numerical 
examples  fully  worked  out  in  all  their  details. 
This  added  featiue  will  be  heartily  welcomed 
by  engineering;  students  pos8es.sing  only  aver- 
age mathematical  ability,  and  hence  needing 
careful  guidance  in  tiie  principles  of  oorrset 
numerical  substitution. 

Among  additions  to  the  subjeet<'matter  tlie 
following  are  prominent : 

A  deseription  of  the  ekhotate  apparatus  in 
the  Hydraulic  Laboratory  of  MeGill  TTnlver- 
aity,  for  experimentation  with  jets  of  water 
(ss  to  coefficients  of  efflux,  form  of  jets  and 
impact  of  jets  on  vanes  and  cups  of  various 
nhatx^^) ;  with  BWthods  of  use  and  results  ob- 
tained. 

An  illustrated  abstract  (ten  pages  of  fine 

print)  of  Bnzin'.s  papers  in  fhe  Annales  des 
Ponta  et  Chaussees  on  experiments  with 
wein;  including  the  phenomena  of  doprnsBod, 
drowned  and  adhering  nappes. 

In  connection  with  flow  in  pipes,  the  for- 
muhe  of  Darcy,  Hagen,  Tbrupp,  Keynolds, 
L6vy,  Valloti  Vanning^  Tutton,  Flamant* 

Fops  and  T^mpc. 

Many  of  the  results  obtained  by  Mr.  C.  H. 
Tutton  in  1896  in  his  careful  and  extended 

collation,  and  h  ^ m  i 'rliTtiio  i>hittintr,  of  the  ele- 
ments of  some  1,000  recorded  experiments  on 
the  How  of  water  in  pipes ;  wilh  diagrams  and 
fonnnlA 
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For  tmifoim  flow  in  open  duanels,  the  for- 
mula of  BL  Yenant,  Bazin,  Manning'^  Tutton, 
Humphreys  and  Abbot,  and  Gaucklcr;  and 
extensive  tables  of  the  coefficients  to  be  em- 
ployed with  the  formula  of  Basin,  Gansnillet 

and  Kiittrr  nnd  '^^ann^np. 

A  practically  new  and  well- illustrated  chap- 
ter (Ghspter  IV.,  of  95  pMCM  end  9S  fignnaX 
on  hydraulic  rama,  prea«ei,  tUMnittlllAtOf*  md 
water-preesore  engines. 

Some  of  tlie  results  of  Freeman's  ezperi* 
menta  with  wmUm,  jeto  mmI  hoae  for  ftre> 
enffincR. 

Considerable  extra  matter  in  the  theoretical 
treatment  of  vertical  w« tier-wheels  and  tur- 
bines. 

A  new  chapter  (of  30  pages  and  22  figures) 
devoted  exdnsively  to  oentrifugal  pumpe; 
giving  much  practical  detail  «•  well  aa  theo* 

rctipal  fn-atiiipnt. 

References  (on  pp.  168  and  206)  to  the 
neant  vxpuiwrnUi  made  at  Detroit  by  Prof. 

O.  S.  Williams  and  othrrs  on  the  flow  of 
water  in  pipes ;  as  regards  the  loss  of  head  due 
to  eurm  in  pipes  from  19  to  80  inohei  in 
diameter,  and  the  distribution  of  velocity  in 
the  cross-section.  (See  Proc.  Am.  Soc.  Civ. 
Engineera  for  May,  1901,  and  later  discus- 
sion.) 

It  is  swii  thut  mufli  of  tlie  above  aJded 
matter  has  to  do  with  the  practical  and  experi- 
mental aide  of  fhe  >ttHeot;  and  in  dila  eon" 

ncv'tioii  it  19  porliajw  to  l>e  regrotfoil,  from  a 
practical  standpoint,  that  the  author  had  not 
omitted  a  large  part  of  (he  theoretical  treat- 
ment of  unimportant  and  nearly  obeolete  forms 
of  vertical  water-wheels,  substituting  therefor 
some  account  of  recent  modem  turbines  and 
their  igpunrtepancaa  aneh  aa  the  iriwda  at 
i^ingrara  Falls  and  the  prominrnt  Aintricaii 
makes  known  as  '  Victor/  '  Now  American,' 
* Heireabi»'  * McOonniek/  etc;  with  a  chapter 
girins  methoda  and  xesulta  of  taata  of 
ciency. 

Criticism  and  comment  on  a  few  incidental 
points  may  perhaps  be  permitted.  '  American ' 
readers  of  tiip  li^ok  may  nood  to  be  rpmiridiHl 
that  the  gallon  employed  in  the  numerical 
etamplaa  (galloa  of  water)  ia  the  Imperial 
galkn  of  871  cubic  inchea  used  in  England 


and  weighinif  10  pounda.  The  wmght  of  the 

TTnitod  States  gallon  (8.82  lbs.)  is  not  men- 
tioned in  the  work,  although  its  volume  (231 
cubic  inches)  is  given  in  the  prelimiuary  t^ble 
of  'Useful  Oonatants.' 

As  to  the  cmnpressihility  of  water  (sec  p.  5) 
and  corresponding  modulus  of  elasticity  of  vol- 
ume^ the  anther  might  have  mentioned  the  eor- 
perimonts  described  by  Mr.  Stillman  on  p.  236 
of  Engineering  News  of  October  4,  1900.  In 
these  water  was  subjected  to  a  pressure  of 
66,000  pounds  iter  square  inch,  with  a  TCBulting 
R^uftion  of  volume  of  10  pfr  ernt. 

In  the  treatment  of  problems  involving  the 
steady  ilow  of  water  in  hrancbing  pipee  the 
rt'iidor  iiiifrlit  have  been  rrmindod  of  tho  great 
saving  in  time  and  trouble  that  can  bo  accom- 
plished by  the  use  of  diagrams  of  friction- 
heads  in  pipes,  anch  us  are  given  in  Collignon's 
'  Hydra  111  iriue '  and  in  Coffin's  '  Graphical 
Solution  of  Hydraulic  Problems,'  and  inciden- 
tally in  engineering  periodicals.  (On  p.  415 
of  the  Engineering  Bcr-r^j  for  November  3, 
1900,  Mr.  J.  H.  Gregory  proHents  such  a  dia- 
gram; whieh,  having  a  logaiithmio  haata, 
covers  a  wide  range  of  values  both  of  diameter 
of  pipe  and  friction-beads.)  Although  many 
results  of  eiperiments  with  pipes  are  stated  in 
graphic  foim  (Ttttton)  in  the  work  before  vt, 
the  diagrams  arc  not  arranged  with  a  view  to 
giving  aid  in  the  solution  of  problems.  Since 
only  the  logarithms,  and  not  the  qoantitteB 

themselves,  are  figured  along  the  cJges  of  these 
diagrams,  the  latter  are  not  available  for  ready 
use. 

There  would  seem  to  be  some  inconsi(*tency 
in  pr*»senting  the  ntimorical  example  of  p.  161 
us  apparently  an  illustration  of  the  theoiy 
given  in  artide  19  CPnasura  Due  to  Shodc*) 
of  p.  160.  Tn  nrtielo  12  the  elosiTig  of  tlic  ^trp- 
gate  is  instantaneous,  and  the  kinetic  energy 
of  the  moving  water  n  abaorfaed  by  Ae  daatie 
oomiaeeBion  of  the  water  ilaelf  (the  pipe  hthig 
supposed  fixed  and  its  possible  distension  neg- 
lected). In  the  numerical  example,  however, 
the  stop-gate  is  gradually  closed  and  ia  aup- 
posed  to  be  handled  in  such  a  way  as  to  make 
the  retardation  of  tho  cylinder  of  water  uni- 
form; and  aa  the  kinetio  energy  of  the  great 
naaa  «f  the  water  ia  gndnally  given  iq»  • 
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nearly  equal  amotint  of  kioetie  ttoeirgy  is  gen- 
erated in  the  smaller  mass  passing  (with  high 
velocity)  through  the  narrowing  sectioun! 
area  under  the  edge  of  the  gate.  Here  the 
of  tlie  water  is  not  oonsidered,  the 
pri'S^^urc  brinp  small;  as  is  s1)0\rn  hy  the  fact 
that  neither  the  modulus  of  elasticity  (of 
vtthmie)  nor  veloeity  of  soimd  enten  tiie 
equation  employed.  It  would  have  been  well 
to  remind  the  stiulont  at  this  point  that  in 
the  gradual  closing  of  a  slop-gate,  if  the  mo- 
tion of  the  gate  is  nntform  the  rate  of  retards* 
tion  of  the  water  onn  not  be  uniform,  and  tlint 
the  pressure  induced  just  behind  the  gate  is 
oonsequently  TariaVIe  and  leadiea  a  mazimnm 
value  iribich  may  bo  many  times  as  great  as 
the  average  pressure  (which  average  is  equal 
to  the  pressure  produced  when  the  gate  is  so 
managed  as  to  make  the  retardation  uni^onUf 
tho  whole  time  of  dosing  remaining  war 
changed). 

As  to  tiie  dxKaasion  of      impaet  of  a  jet 

upon  a  flat  plate  or  vane  (p.  378),  one  cannot 
help  thinking  that  it  would  have  been  prefer- 
sble  to  substitute  for  this  rather  lengthy  and 
involved  treatment  (where  the  reader  must  be 
uncertain  whether  the  plato  h  furnished  with 
borders  parallel  to  the  paper  or  not)  the  sim- 
ple and  iKnet  analysn  given  Banldne  in 
Case  V.  of  §  144  of  his  '  Steam  Engine  and 
Otlier  Prime  Movers'  (also  given  by  Cotterill). 

On  page  SOO,  in  die  tiieory  of  the  tuiinne, 
the  term  '  velocity  of  flow '  is  used  in  a  sense 
entirely  diflTerent  from  that  specially  defined 
on  page  498;  and  on  the  same  page  (500)  ob- 
seority  of  Isagoage  results  fnm  die  apparent 
E^tatcMuent  that  impulse  equals  momentum  (in- 
stead of  change  of  momentimi). 

The  Author  is  evidently  (p.  96)  of  the  same 
opinion  as  Collignon  (see  '  Ilydraulique,'  p. 
146)  when  li"  flwiii^ates  us  *  frratuitous '  the 
a^umption  that  m  the  cas»e  of  a  flat-topped 
weir  the  flow  adjusts  itself  to  audi  a  depth  on 
the  wpir  as  to  bring  about  a  maximum  dis- 
charge. Several  autbon  have  noted  that  ex- 
perimoit  gives  results  not  very  wide  of  this  re* 
lation.  ITnwin  (p.  472,  article  *  Hydromechan- 
ics, Encyclop.  "Brit.)  is  rather  non-committal 
on  this  point,  though  giving  the  same  analysis ; 
whereas  lEr.  J.  P.  Frixell  (see  fntrnmrinp 


Ntw$  of  September  39, 1S98)  is  plainly  «f  ibe 

opinion  that  the  flow  should  theoretieaUy  ad* 
just  itself  to  a  msTimiim  discharge. 

I.  P.  CmracB. 

Dragons  of  the  Air,  an  Account  of  Extinct 
Flying  Reptiles.  My  H.  G.  Sbelev,  Pro- 
fessor of  Geology  in  King's  College  Iion* 
don.  London,  Mcfhuon  &  Co, 
When  so  aocompUshed  a  student  of  extinct 
life  as  is  Professor  Seel^r  writes  in  so  pleas- 
ing  a  way  as  he  has  of  a  group  ol  animals  to 
which  hp  has  devoted  many  years  of  sftidy, 
the  results  can  only  be  happy.  Divested  so 
far  as  is  possible  of  tedmioalities*  aooorate 
in  statcmoTit,  lucid  in  presentation,  and  lau- 
nched by  patiently  gathered  facts  from 
many  sources,  his  present  work  vjfon.  the 
'  Dragons  of  the  Air '  summarizes  jfor  Ae 
paleontologist,  as  well  as  for  the  ppneral 
reader,  about  ail  that  is  known  of  tlioae 
strange  fossil  reptiles  called  pterodactyls  m 
omithosnurs.  The  l)Ook  contains  a  diwus- 
sion  of  reptilian  characters,  the  range  and 
distribution  of  pterodaotyls,  a  review  of  the 
known  forms,  and  a  thorough  comparison  of 
them  with  other  vertebrated  animals,  part  by 
part,  a  history  of  their  development,  infer* 
encos  as  to  their  habits,  and  cmiclusiooa  as  to 
their  place  in  the  animal  kingdom. 

It  is  illustrated  by  many  figures  and 
plates  of  the  bones  or  skeletons  of  ptero- 
dactyls and  allied  animals,  and  by  many  res- 
torations of  the  creatures  as  the  author  and 
oUme  have  eonotived  them.  In  a  few  words. 
dM  work,  while  popularized,  is  a  critical  rs- 
viow  of  this  extinct  order  of  reptiles  from 
many  sides,  interesting  because  of  the 
•trangeneae  (rf  the  ammab  md  valuable  to 
the-  student  of  vcrtebvate  morphology,  as  wdl 
as  to  the  geologist. 

However,  with  the  foUest  reqieet  ior  the 
author's  anatomical  erudition  and  admitting 
the  force  of  his  reasoning  in  many  cases,  the 
present  writer  can  not  always  agree  with  his 
eoodusions.  To  review  them  all  would  be 
out  of  place  here;  the  curious  reader  may 
expect  a  wider  discussion  elsewhere.  Many 
of  the  bird-like  or  mammal-like  eharaetera 
whidi  he  sees  in  the  ptwodaetyl.  Professor 
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Secley  would  aserib©  to  ancestral,  funda- 
mental impressions,  and  not  to  adaptation. 
Tho  present  writer  believes  that  tlie  elonga- 
tion of  tho  wing  finger,  the  {iro^Tcssive  weak- 
ening of  the  niiilillf  finKt*r«i  and  the  pi-'culiar 
shape  of  the  first  tinger  are  all  purely  adap- 
tive^ together  with  the  shape  at  the  hniMniiB^ 
the  peculiar  funn  of  flic  strrnnin,  thi'  ancliy- 
lofis  o£  bones,  the  shorteoiiig  of  tail  and  con- 
oomitant  ineraaae  in  length  of  the  sacram, 
the  diminution  and  loss  of  the  fibula,  the  losa 
of  fc-ofli,  retreat  of  the  nostrils,  etc.  Thi' 
bone  in  the  lizard  cuuuuouly  called  the 
aquamoaal  extendi  to,  or  nearly  to,  the  hrain 
surface  in  the  mosasaurs.  If  the  determinu- 
tion  of  the  bone  be  right,  this  character  loses 
its  value  ai  an  avian  index  in  the  ptero- 
dactyls ;  if  wrong,  there  is  the  same  possibility 
in  the  pterodactyls.  Dimorphothn  had  the  fifth 
toe  peculiarly  modified  for  the  sustentation 
of  tlie  patagial  membrane.  What  good  reason 
then  has  Proft-S'^or  Set  ley  for  supposing  that 
this  specialization  was  loet  in  later  forms; 
that  the  membrane  was  rwtricted  to  the  sides 
of  tlio  body  only?  Tho  nidimentary  fifth  toe 
in  OrnilhofSloma  was  divergent.  What  uae 
had  it  unleaa  that  of  DimorphodoHf  In  hats 
the  membrane  extends  to  the  anlde  and  over 
the  tail.  It  is  rea?o!iaMe  to  suppose  that  such 
were  itks  rclaliaiis  iu  all  tho  pterodactyls,  tlie 
later  as  well  as  the  earlier. 

Especially  docs  tho  writer  disnprrM'  witJi 
Professor  Seeley  in  his  opinion  that  the  quad- 
ropedal  position  of  the  body  in  amhnlation 
was  a  normal  one.  He  doubts  very  much 
whether  the  peculiar  articulation  of  the 
hameraa  would  permit  such  a  p<wition  of  the 
homea  in  some  of  tlu-  pterodactyls.  And  what 
use  were  the  loosely  attached  middlo  finpora 
of  some  pterodactyls  as  ambulatory  organs  ( 
In  a  Bpeoimen  «f  Omtthosioma  reoently  ae« 
quired  by  the  University  of  Knnsn.«,  the 
small  fingers  are  in  position,  from  which  it 
ii  evident  tliat  they  could  not  have  been 
broug^  to  the  surface  of  the  ground  in  a 
state  of  pronation.  !Nor  docs  it  seem  reason- 
able that  the  animals  walked  upon  tho 
hnnekles  of  the  fifth  fingers.  In  thoae  ani- 
mnls  in  which  the  b"ily  is  curried  irtnre  or 
lees  erect,  as  in  birds  and  dinosaurs,  there 


occurs  elongation  of  both  sacrum  and  ilium. 
In  the  early  pterodactyls  there  were  three  or 
four  sacral  vertebnc;  in  Nyctodactylus,  one  of 
the  latosty  there  wore  six  true  sacral  VBrtebna* 
and  one  eoossified  luinhar.  It  thus  would 
seem  that  some  or  all  pterodactyls  walked 
erect  when  upon  the  ground,  with  th© 
knees  probably  mueli  fiexcd.  The  pelvis  of 
NlfclodactyltUt  with  an  expanse  of  out- 
stretdied  winga  of  fully  eight  feet  was  leaa 
than  seven  eighths  of  an  inch  in  diameter  at 
the  brim,  ami  not  three  fotirths  of  an  inch  at 
the  outlet.  The  heads  of  the  femora  iu  lh» 
lafseat  qieoies  measuring  twenty  feet  in  ex- 
panse were  less  tlian  two  and  a  linlf  inches- 
apart.  If  tho  logs  were  knock-kneed,  as  8oem» 
probable,  both  of  the  feet  in  radb  animals. 
would  hav(^  rested  upon  a  space  smaller  than 
one's  hand.  In  the  poeture  I  have  indicated,, 
with  lihie  body  evect,  the  wing  metacarpal 
bones  would  have  vested  upon  tilie  ground  at 
the  sides. 

The  eggs  of  Nyctodactylus  could  not  have 
been  three  fourths  of  an  inch  in  diameter,  and 
of  Ornilhnxfoma  no?  <  -  r  two  inches.  How 
big  would  tho  young  have  been  recently 
hatehed  from  auch  eggst  Were  they  eared 
for  by  their  parents  after  birliht  IKd  thft 
pterodactyls  build  nests } 

8b  W.  WnLnioit. 

rAPEnS    ox  EN<!fNEKRI\n. 

The  Froceedtng$  of  the  Royal  Society,  just 
issued  (Yoi  XVL,  Part  H,  Lond.,  Nov.,. 
1901),  contain  ;i  number  of  papers  of  pecu- 
liar interest  in  the  field  of  applied  science  and 
engineering. 

The  opening  article  is  by  Lord  Rayleigh,  oik 
'Flight.'  In  this  paper  it  is  stated  that  the 
main  problem  in  flight  is  that  of  the  aero- 
plane, as  in  the  ease  oi  the  kite.  But  the  kit» 
is  anchored  and  at  rest  relatively  to  the  earth; 
while  the  aeronaut,  the  aviator,  whether 
human  or  other,  ia  adrift.  No  bird  can  main- 
tain itself  in  motion  in  a  unifenn  wind'Oitf 
rent  without  active  exertion,  any  more  than 
in  an  atmosphere  at  rest.  Soaring  is  thus  evi- 
dently the  outcome  of  utiluntion  of  internal 
movrmrnts  of  the  atmosphere  surroundinc:  the 
bird.   The  albatross  presumably  takes  advan- 
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tage  of  such  movements  where  strata  move 
in  proximity  with  diffcriii)?  motions.  Laugley 
has  shown  the  possibility  of  taking  advantage 
of  the  gustincsa  of  the  wind  when  soaring.  At- 
tention ia  called  to  the  fact  that  the  horijcontal 
motion  of  m  aeraiilaiie  greatly  inflnaaM  tha 
pressure  beneath  it  when  fallimr,  leiiJinp  thus 
to  suatain  it  effectively.  On  thia  fact  de- 
pends the  ponibilily  of  flight.  Tlie  raitain- 
ing  pressure  is  also  reinforced  by  an  impor- 
tant couiplemontary  suction  above,  with  sim- 
itar effect  in  supporting  the  falling  masa. 
Artifioial  flight  is  a  iineatioa  of  speed  of  hori- 
joTitnl  motion;  no  man  can  raise  hirns<.'lf  from 
the  ground  by  any  mechanism  operated  by 
nmseaLv  power  except  with  preliinbiaiT  accel- 
eration in  the  horizontal  direction.  Lord 
Raylcigh  is  inclined  to  agree  with  Sir  Hiram 
Maxim  that  the  problem  of  artificial  flight  is 
njainly  one  of  time  and  money.  It  would  pre- 
sumably bo  mainly  a  military  problem.  He 
does  not  think  it  will  prove  a  safe  method  of 
conTeyaiMe;  bntj,  aa  Maxim  has  lemarhed,  we 
have  not  effln  yet  raooeeded  in  making  war 
quite  safe. 

The  Hon.  <%arlea  A.  Pamona*  in  the  second 
paper,  disowwiw  motiro  power  and  the  steam 
trirhiiie.  He  commences  with  a  paraphrase  of 
a  page  in  the  introductory  section  of  Thurs- 
too'a  'History  of  the  Steam  Engine.'  in  whUtk 
the  account  of  the  steam  turbine  in  TTnro'a 
'Spiritalia'  is  presented,  and  goes  on  to  say 
that  an  experiment  made  ye«m  ago  in  the 
production  of  a  redesigned  Hero  engine  en- 
abled him  to  obtain  twenty  horse-power  on  a 
consumption  of  but  forty  pounds  of  steam  per 
hora^powOT'koitr,  which  is  a  very  fair  per- 
formance for  engines  of  the  simpler  modern 
forms  and  of  similar  power.  A  later  model 
illustrated  his  system  of  compomiding,  hut 
without  commensurate  advantage.  Branca's 
turbine  of  1629.  similar  in  principle  and  gen- 
eral oonstraetion  to  the  impaet  waterwhoel, 
had  been  reproduced  successfully  I  v  lu\  La 
Val  and  is  in  extenaivr-  use  in  a  furm  illus- 
trating modem  scientific  construction.  In 
ISMt  ]fr.  Fanoaa  began  hJa  woric  on  his  now 
famili&r  form  of  compound  turbine,  adopting 
the  type  of  wheel  known  in  hydraulics  as  the 
impact  turbine.  This  proved  practically  suc- 


oeisf ul,  ultimately,  and  la  now  made  in  large 
nnmbem  for  deetiie  'plants.'  It  has  been 

proved  to  be  capable  of  aa  high  economy  aa 
the  reciprocating  enginee  of  the  best  modsn 
constructors. 

In  1884,  the  same  plan  was  adi^ted  for  en- 
gines suitplied  to  the  Turhinia.  THo  o-i'-onio 
was  the  redesigning  of  tha  soiew-proi>eiler  and 
its  method  of  application  and  the  attainment 
ef  a  higher  speed  than  had  ever  before  been 
recorded,  32|  knots,  38  miles,  an  hour.  The 
steam  consuuiptiou  was  14|  pounds  per  horae* 
power-honr,  a  result  better  than  was  nsnally 

obtained  in  similar  craft  with  even  triple* 
expansion  engines  and  under  similar  condi- 
tions of  steam  etqnply.  About  M  pounds  <tf 
steam  were  vaporized  per  squan  foot  of  heat- 
ing surface  of  boilers. 

The  Viper  and  the  Cobra  have  been  later 
built  on  the  same  general  plan  and  the  former 
l)ecnrae  the  record-breaking  vessel  for  the 
world,  attaining  above  forty  miles  an  hour 
(87,118  knots»  48  milse)  on  the  dimensiona  of 
the  rcgidar  30 -knot  torpedo  boat  destroyer,  a 
length  of  210  feet,  a  beam  of  21  feet  and  with 
8S0  tons  displaoement.  Water-tnh^  safety- 
boilen  were  fitted  and  tha  engines  wwe  of  the 
compound  turbine  typo. 

A  design  for  a  war-vessel  is  hypothetically 
propoesd  on  thia  plan  and  ICr.  Pamona  oon- 
'?idor8  it  possible  to  build  n  ship  of  420  feet 
length,  42  feet  beam  and  14  feet  draught,  hav- 
ing 9,800  tons  displacement,  whidi  should  de- 
velop eighty  thousand  horse-power  and  a  speed 
of  44  knots  (over  Til  miles)  an  hour.  This 
represents  a  <»ncentratiou  of  power  never  b€>- 
fof«  dreamed  of  by  the  engineer,  far  loaa  at- 
tempted or  approximated,  although  an  Ameri- 
can designer,  Mr.  Mosher,  has  rivalled  the 
work  of  Persons  in  smaller  craft. 

Papers  by  Professor  Ewing  on  the  '.Struc- 
ture of  Metals'  and  by  Sig.  Marconi  on  wire- 
lass  telegraphy  fall  into  the  same  general  oate* 
gory  of  work  in  ajipliod  science,  and  those  of 
I<<'ird  Kelvin,  Professor  Dowar  and  others  arc 
in  the  tield  of  pure  science  and  have  special 
inteieet  through  their  promise  of  later  utiliaa* 
tion.  Sir  Andrew  Noble  presents  a  remark- 
able and  illuminating  discussion  of  the  mod- 
ern explosives*  R.  U.  TiitnaTOX. 
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BCIEXTIFIC  J0UKNAL8  AXD  ABTICLEB. 
Tht  Amtnean  NaiunlM  for  Deoember 

oomplctts  ih(j  thirty-fifth  volume  of  this 
journal  ami  cinitniiis  tlif  Uulcx  for  the  year. 
The  first  article,  by  T.  11.  Morgan,  is  a  dis- 
cu«8i<m  of  '  BflKMiemtion  in  the  Err,  Em- 
bryo and  Adulf,'  incliulinp  the  uso  of  tho  Ivnn 
'polarity'  in  organic  beings  and  inorganic 
•ttbstanoeR.  The  writer  mnaiden  tfa«t  th*  re- 
Ofginiztttion  of  living  beinRs  is  an  entirely 
different  phenomenon  from  that  of  inorganic 
gubstances  and  one  of  the  jteouliar  properties 
of  what  wo  eall  living  matter.  C.  M.  f  'l  i  1 
tells  of  *Tho  TIiil>it!4  and  Niiftiml  Hisfniy  «.f 
Stichostouima,'  a  small  fresh-water  ncmertean, 
and  W.  M.  Wbeder  eontrilmtm  another  of 
his  important  papcr:^  mi  the  liistnry  of  ants 
under  the  title  of  '  An  Extraordinary  Ant* 
Oue»t,'  this  being  a  phorid  lar^B  which  fBStans 
it»elf  to  the  neek  of  tho  larvae  of  a  large 
ponerine  ant  and  ft-ods  with  its  host  on  f.,od 
prepared  by  tiie  workere.  Herbert  W.  Hand 
frives  an  extended  ahitraat  of  'FHedenthal's 
KxpcriiiK'ntiil  Prouf  of  BIohI  T^l•^ltI^ln^llil1 '; 
this  is  found  in  the  fact  that  the  blood  scrum 
of  vertebra  tea  undeniably  related  to  one  an- 
other has  no  injurious  effect  on  the  oorpuswles 
of  tho  different  species,  while  it  dissolves 
those  of  unrelated  species.  Similarly  the 
transfusion  of  blood  of  species  of  one  family 
is  Iiariiilcss,  wliilo  V>Io'>d  transfusion  ntnong 
species  of  different  species  is  harmful  and  may 
etmm  daalh.  The  number  contains  tiie 
'  Quarterly  Record  of  Gifts,  Appointments, 
Resignations  and  Deaths';  Mr.  Caniegie  still 
continues  prominent  in  the  founding  of  libra- 
ries. 

The  Popular  Science  Monthly  for  January 
commences  the  sixtieth  volnme,  and  opens 
with  n  <li  -<'ription  of  *  The  Minno^of.i  Son- 
side  Station'  by  Conway  HacMillan.  The 
station  is  on  the  Straits  of  Fues  in  a  f  STorabte 
locality  for  varied  researdi.  The  problems  of 
'Antarctic  Exploration'  are  oonsidered  by 
J.  W.  Gregory  who  notes  the  objecta  of  the 
four  expeditions  n'>w  on  the  sea,  and  Francis 
Galton  discusses  '  The  Po««iMo  Improvement 
of  the  Human  Breed  under  existing  Condi- 
tions of  Lew  and  SentimenV  concluding  that 


this  is  not  only  desirable  but  possible.  Ciiarle» 
V.  Ghapin  writes  of  'The  End  of  the  FUth 
Tlieory  of  T)i?raEp,'  but  adds  thnt  we  should 
not  beoomo  too  closely  wedded  to  the  germ 
theoi7  which  has  tepbeed  it.  'Beoent 
Eclipses  of  the  Sun  '  are  described  by  Solon  I. 
Bailey,  Edward  S.  Holdcn  contributes  a  sketch 
of  *  i'riar  liogcr  Bacon,'  and  W.  II.  Dall 
briefly  reviews  *  Lamardc,  the  Founder  of  Evo- 
lution,' a  biograp^iy  liy  A.  S.  Packnnl.  Tho 
final  article  is  on  'Comet's  Tails,  the  Corona 
and  Atnora  Borealis'  by  John  Con,  being  a 
dctiiilet!  review  of  Anheaina^  tbaoiy  concern- 
ing  them. 

The  Plant  World  for  Kovemfaer  contains 
the  'Booting  of  Ozalis  Leaves'  by  John  L. 

Shelttm,  *  The  Blooming  of  Twining  Honey- 
suckles'  ly  Hyron  D.  Ilalstcd,  'Fairy  Kinps' 
by  E.  M.  Williams, '  You  Will  Have  to  Hurry  * 
by  Aven  Nelson,  and  '  Field  Notes  of  a  Mid- 

•^uimiHT  Trump'  V.y  Clirl--  C.  I'ilt.  In 
'  The  Families  of  Flowering  Plants '  Charles 
L.  PoUaid  tiests  of  the  Otder  Pkrietalea. 

Popular  Attronomy  for  Jannaiy  pves  an 

account  of  observations  on  the  recent  Leonids, 
and  an  article  by  William  H.  Pickering  upon 
the  'Period  of  Revolution  of  the  Leonids.'  B. 
G.  Aitken,  of  the  Lick  ()l>s<-rvatoi7,  eon- 
tributes  an  artul<>  entitled  'The  Sources  of 
Standard  Time  in  the  United  States.'  Shorter 
artiotes  are  'An  Asteroid  Orbit  of  Oreat 
Eccentricity,'  by  E.  C.  Pickering;  'Eolipse  Aid 
to  Chronology,'  by  the  Rev.  Q.  A.  Wheat;  'The 
Period  of  Algol,'  'Transformation  of  the  Dif- 
ferentials of  Area  and  Volume,'  by  Asaph 
TIall;  'Mution  in  the  Faint  Nebula  surrouiid- 
ing  Mova  I'crsei,'  by  C.  D.  Perrine,  and  a 
owtiiraatloB  of  Dr.  Wilson*s  '  light  Curve  of 
the  New  Star  in  Perseus.' 

N!\R  with  the  new  ye/ir  I  iir  Forestfr, 
the  othciul  organ  of  the  American  Forestry 
Aasocisiion  and  Notional  Irrigotion,  Ihe  oigan 
of  the  NafioiKil  Trripation  A-su-iation,  will 
b«  combined  and  published  under  the  name 
of  Forsslty  and  Irrigaiicn. 

Dr.  George  B.  SnATTtCK,  of  the  .Johns  Hop- 
kins  I'iii\ crsity,  has  lately  iMt-n  olertcd  on  the 
Board  of  Collaborators  of  the  Annales  dc  Geo' 
graphie  to  take  the  place  of  Profenor  Wm.  M. 
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Dari<^,  of  Harvard  Univeraity,  wiio  haa  le* 
ceotly  resigned. 

80CTBTIFS  lyD  ACADEMIES. 

NEW   YORK  ACADEMY  OF  SaENCES,  RECTIOX  OF 
A8TB0K011Y,    PHYSICS    AMD  OHBMISTBT. 

Thx  Seetkm  met  at  the  GlMiiuati^  Olub  <m 

the  evening'  of  Doroinber  8.  Tlw  tcXkmbag 
I»pei8  were  prosentod: 

PrafeMor  IL  L  Pupin  deaenlied  an  «Qi«n' 
mental  inveBtigation  of  'Enorgy-Dissipatiotl* 
in  a  weak  mngmctic  field.  The  fivihstanoe  ex- 
perimented upon  was  a  toroid  of  square  cross- 
leetion  made  up  of  inni  plates  .010  in.  tbidc. 
The  magTictizinpT  force  was  supplied  by  a  helix 
uniformly  distributed  over  the  core.  The  force 
•nilied  vas  simple  liannonTe  of  1300  periods 
per  second,  and  its  amplitude  coiilil  varied 
from  0  to  .1  C.O.S.  unit.  The  iiuhietanco 
and  resistance  of  the  helix  was  dctcrmincii  in 
a  mieetstone  bridge.  The  results  obtained 
were  compared  with  theory.  According  to  the 
theory  worked  out  by  the  author,  inductance 
(L)  and  Foueault  tesistenoe  (it)  is  givMi  hj 
ihe  foimu]a>: 

vbei* 

•  smimber  of  turns  in  the  hAix. 

;i  =p<«rTn<»nh;iity  of  the  iron. 

<»=«j»ecific  resistance  of  the  iron  in  C.G.S. 

units. 

f= frequency  of  the  magnetising  force. 
/i  =  height  of  the  core  in  cm. 
d=thi<'knepa  of  tho  plates,  in  cm. 
a=intcmal  diameter  of  the  plates, 
(aestenal  diwneter  of  pktes. 

Up  to  aboot  .05  0.6.8.  tutSts  of  the  magnet* 

izinj?  force  //  is  constant  and  equal  to  about  80 
in  the  samples  of  iron  employed;  there  is  no 
lljBteresj%  and  the  tiieory  agrees  very  mill 
with  experiment  Beyond  Umt  limit  both  L 
and  R  increase;  the  increase  of  £  is  ^wej 
rapid  on  account  of  hysteresis. 

When  the  core  is  megnetizod  by  a  steady 
force  and  then  after  removal  of  this  foreo  L 
and  B  are  measured  it  is  found  that  they  both 


change  on  aceonnt  of  the  ohanpc  of  «.  Their 
values  still  agree  with  the  theory  within  the 
above  limits  of  magnetisation.  Henoe  weak 
inHf^nL'tization-s  are  not  accompanied  byhyster- 
esiSy  both  when  the  iron  is  neutral  and  also 
when  it  is  already,  even  strongly,  magnetised. 

An  incre.'ise  of  the  permanent  magnetisation 
dirniniblies  u ,  and  vicn  versa.  The  maximum 
change  in  m  thus  obtained  was  22  per  cent. 

Professor  J.  K.  "Bam  prssented  some  notes 

and  lantern  Illii.^trations  on  observations  of 
lioonids  made  at  Bayport  by  C.  A.  Post  and 
himself.  Tbe  observations  wtn  made  at  Ifr. 

Post's  ohf'ervatory  during  the  nights  from  No> 

veml'er  Hi  to  16  (both  inelniive). 

For  the  purpose  of  photographing  meteor 
traib  four  eameras  were  isstaiied  to  the  equa* 

toriaL  Exposnrea  for  known  times  vrrrr  made 
on  identified  parts  of  the  sky.  The  results 
showed  meteor  trails  on  the  plates  taken  be* 
tween  midnight  and  sunrise  of  November  15. 
Quite  a  remarkable  meteor  was  shown  on  plates 
taken  with  the  Willard  and  the  Anthony 
loDsee.  This  meteor  appeared  at  3.58  a.  m. 
near  the  radiant  point  and  exhibited  a  fine 
head  and  trail,  which  remained  visible  for  a 
minute  or  more.  A  lantern  slide  of  tiiis 
meteor  (made  by  Mr.  Post)  was  thrown  on 
the  screen^  and  attention  was  called  to  the 
peculiar  details  of  the  head  and  trail.  Con- 
sidering the  nuinher  and  the  brilliancy  of  the 
meteors  which  fell  during  the  morning  of  the 
15th,  the  trails  on  the  plates  are  unexpectedly 

Only  during  the  night  of  Xovember  14-15 
was  a  careful  attempt  made  to  count  the  me- 
teors. Hiss  Edith  Post  and  Miss  QiewaoBgjh 
watched  the  northeastern  and  the  Southeastern 
sky.  The  obeervers  at  the  telescope  occaa  ion- 
ally  aided  in  counting.  Four  hundred  and 
eic^tera  meteon,  of  whidi  all  but  *  very  fSsw 

were  well-defined  Tx^onids,  were  eounted.  Of 
these  the  greatest  number  was  seen  between 
430  and  5.66  a.  m.,  November  15,  wbem  278 
were  counted.  During  the  last  hour  the 
shower  was  evidently  increasing. 

The  notes  on  '  Individual  Meteors '  show 
that  many  bright  Leonids  fell,  showing  trails 
which  lasted  maqy  aeoondSf  end  extended  10 
to  30  degrees. 
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Two  very  lirilliant  meteors  fell  at  r).'2S  a.  m., 
November  15,  and  their  paths  crossed  each 
odier.  One  came  from  tlie  radiant  and  tha 

other  from  below  Leo  nrul  cut  llu>  Irsul  of  the 
first  under  Canes  Yenatici.   The  traila  were 
80  degreea  long. 
The  hope  was  expressed  that  next  year  we 

would  he  favorwl  witli  a  shower  more  brilliant 
and  comparable  to  the  showera  of  1833  and 
1888> 

P.  L.  Tufts, 
Secntary. 

TOUCr  BOTAHXMli  OLOB. 

The  first  paper  on  the  scientific  program  on 
December  10,  1901,  waa  by  Frofeasor  L.  M. 
Underwood  on  'The  Genua  CfMehenia.*  Thi* 
wai  illustrated  by  specimens  and  sketches, 
showing  the  principal  natural  types.  The 
paper  will  bo  published  in  full  in  an  early 
number  of  tlie  Bulletin, 

"Nfrs.  N.  L.  Britton  preseiUetl  'Xotes  on  Mn- 
eoun's  Keceut  Collections  of  Canadian 
Sfoaaes,'  ipeaking  of  coUeetiona  made  by  Pro- 
fessor J.  !Macoun  during  the  past  suiniurr  in 
the  lower  peninsula  of  Ontario  between  Lake 
Erie  and  lakn  Ontaria  Special  mention  waa 
nuule  uf  SeUgeria  campylopoda  Eindb.,  pre- 
viously known  only  fn^tn  Owen  SoTiml,  but 
uow  collected  at  Niagara  ialls.  This  moss 
ordinarily  growa  in  pockets  in  limMfame  roeka 
and  dicing:  very  small  is  easily  overlooked. 
Hn.  Britton  alluded  alao  to  the  synonymy  of 
PoZyfriehifai  Ohioenta  Ben.  ft  Obrd.  This 
apeeiea  waa  diatributed  by  Drummond  in  his 
Musci  American!  as  Poly  I  rich  >nn  pulUdisclnm 
and  is  apparently  tbti  batuc  as  what  was  after- 
wards recognized  in  the  Manual  of  Lesquaceux 
nnd  Jnmes  Poh/trichum  formo^nm,  var. 
paUidUetum,  but  whether  the  original  Poly- 
iriehum  paOi^keium  of  Punk  ia  identical  re- 

jnains  to  be  detoriiiined. 

Dr.  P.  A.  Rydborg  in  *A  Review  of  a  Re- 
cent Monograph  of  the  Ranunculaoen '  dis- 
cxissed  the  work  reoendy  written  by  Dr.  E.  0. 
Davia. 

The  final  paper  was  by  Mr.  S.  II.  Bumham 
and  waa  entitled  'Notea  on  the  Flora  of  the 

Lake  Georjie  Ttegioii.*  Mr.  Burnham  referred 
esx>ccially  to  Jiidem  Beckii,  an  acjuatic  plant 


growing  in  five  or  six  feet  of  water  in  muddy 
streams,  and  to  his  experiences  in  collecting  it 
through  the  ice  during  the  laet  week  of 
%er]ilH^r  of  the  present  year.  lie  also  alluded 
to  the  restriction  of  Cottalia  iubwoaa  to  the 
atreema  flowing  direotlj  into  lake  Ohamplain 
while  Castalia  odonUa  alona  ia  found  in  the 
l4ke  Qeorge  Basin. 

"tfABBHAl.t.   A.  Howl* 

Swntary  pro  Um. 

NOBTHBM  eUmOiS  OP  TlIK  kMtUOUK  OHBIiaAL 

SOCIETY. 

Thb  regular  monthly  meeting  of  the  Sen- 

tion  was  held  on  Tuesday  evening,  Deoembw 
17,  in  the  Kidder  lecture  room  of  the  Maasa- 
ehuaetts  Institute  of  Technology.  Profemor 
C.  F.  Chandler,  of  Columbia  I ' niversiiy,  ad- 
dressed the  Society  on  *'l  he  Kiuetro-chemical 
Industries  at  Niagara  Falls.'  After  tracing 
the  historical  development  of  eleetro-diem- 
istry.  Professor  Chaiidkr  procoo<led  to  discuss 
the  development  of  the  Castuer  process  for  the 
manufacture  of  aodium,  soifium  hydroxide, 
peroxide  and  cyanide,  and  the  utilization  of 
the  chlorine  from  the  suit  ior  the  manufacture 
of  bleaching  powder.  The  Hall  process  for  the 
manufacture  of  aluminium  together  with  the 
electrolytic  purlficution  of  bauxite  was  then 
discussed  and  illustrated  by  a  large  number  of 
beautiful  apeeimena.  The  preparation  and  ap> 
plications  of  carborundum,  graphite,  phos- 
phorus and  calcium  carbide  wore  considered  in 
detail  and  were  used  to  illustrate  the  rapid 
devebpment  of  the  deotro-diemical  induatriea 
at  Niagara  Falls. 

HeMBT  Fat, 
Baerefarif. 

DliSCUSSWN  A  ND  COIlRKSrONDETfCB. 

THK   MKASUItKMUNT  OF   WIND  AT  SE.\. 

To  TUB  Editor  or  Science:  In  conducting 
at  sea  Ike  meteorological  obaervationa  with 

kites  that  have  been  de-5cril)ed  in  Scienck,  it 
was  necessary  to  deduce  from  the  observations 
cm  the  ship  and  from  the  reoord  of  velocity 
at  the  kite  the  true  direction  and  velocity  of 
the  wind  at  ssea-Ievel  and  in  the  upper  air, 
respectively.   Knowing  the  resultant  direction 
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•ad  veloeitr  of  the  mnd  on  ibe  ehip  or  Bt  the 

kite,  as  well  as  the  speed  of  the  ship,  tlie  tri- 
angle of  forces  gave  the  true  velocity  of  the 
wind  Mid  ite  direetion  relative  to  the  couree  of 

§ 


t 
t 


O 


the  vessel.  For  example,  let  A  V-  lio  the  wintl 
due  to  the  motion  of  the  steamer  in  the  oppu- 
•it0  dinedon  and  let  AO  be  the  wind  olwerred 
on  board,  the  direction  relative  to  the  vos^ol 
being  indicated  by  Uic  drift  of  the  smoke  and 
its  'velocity  iMenmd  by  an  anfluiouieteT;  Tben 
the  third  side,  BC.  of  the  triangle  n  prescnta 
the  direction  of  tlic  natural  wind  and  its 
velocity  on  tlic  same  scale.  The  problem  is  not 
new,  for  in  Abbe's  '  Treatise  on  lletoorological 
Appnratus  and  Ift'tliods'  (lieport  of  the  Chtff 
Signal  Officer  for  1887,  Part  i),  several  graph- 
ical and  matbematieal  eolutions  that  bare  been 
proposed  since  1847  are  cited,  and  in  the  No- 
vember Pilot  Chart  of  the  United  States  Hydro- 
graphic  Office,  a  table  shows  the  true  direction 
of  the  wind  with  regard  to  the  ship  and  its 
force,  whi'n  there  are  kiictwn,  the  speed  of  the 
ihip,  the  angle  that  the  apparent  wind  makes 
widi  it  (pointe  off  tbe  bow)  and  the  force  of 
this  wind. 

It  doee  not  seem  to  be  onderstood,  however, 
that  the  Mme  -result  may  be  reached  without 

any  measurement  whatever  of  wind  velocity 
or  r-stimation  of  force  by  merely  moaBurinf?. 
in  addition,  tbe  angle  that  the  true  wind 
nwlBM  with  the  8bi|>,  -dbiieh  is  easily  done  by 
wafohlng  from  the  weather  side  the  wave- 
crests  as  they  approach  the  vessel.  If,  in  the 
figvrei  AB  again  xepieaent  in  direction  and 
speed  the  ship^a  wind,  and  AC,  in  direction 
only,  the  resultant  wind,  then  by  measuring 
the  angle  DBA  that  the  true  wind  makes  with 
the  ship  we  have,  as  before,  the  third  side,  BC, 
of  the  triangle.  The  method  fail'?  wJieii  tlie 
wind  is  in  line  witlt  the  ship's  course  and  be- 
eomea  inaioenrate  when  the  angle  between 
them  ia  amalL  In  other  eaaee,  ainee  the  ipeed 


and  oonrae  of  tiie  ahip  are  alwaye  sulBeiently 

known  and  the  two  an>jl(-^!  BAC  and  DBA  can 
be  measured  with  precision,  the  method  is  bet- 
ter than  the  lint  because  of  the  diffleid^  in 
measuring  the  resultant  velocity,  arising  from 
the  upward  deflection  of  the  wind  on  striking 
the  ship.  When  steaming  through  calm  air, 
«gp«nraents  with  Dinea'  portable  preaanre 
anemometer  demonstrated  that  in  few  locnli- 
ties  on  board  was  the  speed  of  the  vessel  indi- 
cated hy  the  horiaontal  movement  of  the  air, 
one  such  place  being  just  aft  of  the  bow.  Else- 
where a  less  speed  was  usually  recorded, 
tiiouj?l\  under  the  bridge  the  compressed  vein 
of  air  flowed  astern  faster  than  the  boat  moved 
ahead.  Tn  view  of  tliis  diflieulty  of  measuring 
the  apparent  wind  velocity  on  a  moving  ves- 
«el,  any  method  of  aaoertaining  the  true 
velocity  with  considerable  accuracy,  without 
employing  an  anemometer,  is  desirable  from 
a  8oienti£e  as  well  as  from  a  praetical  stand- 
point, and,  therefore,  the  simple  method  lost 
described,  which  may  usually  replace  the 
other,  is  now  published  for  the  time,  so 
far  as  the  writer  is  aware. 

A.  Lawrshob  BOIOH. 
Bll'i:  Hill  Meteorouwical 
QaaaBVAToar,  HeemOm  10,  IMl. 

THE  ANDREW  C.VR.VFXilR  RESEAKCII  SCHOLARSHIP. 

A  BGiiEAJtCH  scholarship  or  scholarships,  of 
su«h  value  as  many  appear  eixpedient  to  the 

Council  of  tlie  Iron  and  Steel  Institute,  from 
time  to  time  founded  by  Mr.  Andrew  Car- 
negie (Vice-President),  who  has  presented  to 
the  Iron  and  Steel  Institute  sixty-four  one- 
ilioiisaiid  dolhir  Pittabur^',  Tk-ssemer  and  Lake 
Krie  luijlroad  Company  a  per  cent.  i>ebeuture 
bonds  for  the  purpose^  will  be  awarded  an- 
nually, irrespective  of  sex  or  nationality,  on 
the  recommendation  of  the  council  of  tbe 
institute.  Candidates,  who  must  be  under 
thirty-five  years  of  age,  must  apply,  on  a 
special  form  before  the  end  of  March  to  the 
secretary  of  the  institute. 

The  object  of  this  scheme  of  scholarships 
is  not  to  facilitate  ordinary  collegiate  studies, 
but  to  enable  students,  who  have  passed 
throned  college  curriculum  or  have  been 
tnined  in  industrial  eataUiahmenti^  to  eon- 
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4iMt  twowehw  in  tli»  metaUurgy  of  iron  and 

ateol  and  alHod  suhjecta,  with  the  viow  of 
aiding  its  advance  or  ita  application  to  in- 
dnstfy.  Then  is  no  TMtrietion  aa  to  tbe  plaoe 
of  research  which  may  bo  selected,  whether 
tuiiversity,  technical  scliool,  or  works,  provided 
it  bo  properly  equipped  for  the  prom«ntion  of 
jnetallvssieal  iiiT«atigation». 

The  appointiTM'Tit  to  n  si-hdlarsliip  slmll  l>o 
for  one  year,  but  the  council  may  at  lixMr 
diaeretion  renew  the  aoholanhip  for  a  farther 
periiKl  itistrinl  of  proceeding  to  a  nr-w  elec- 
tion. The  rosulta  of  tbe  research  shall  be  com- 
municated to  the  Iron  tad  Steel  Tnatitute  in 
the  form  of  a  paper  to  be  submitted  to  the 
^tntu'wl  general  meeting  of  members,  and  if  the 
council  consider  the  paper  to  be  of  sufficient 
nMorit>  the  Andrew  Carnegie  Gold  Medal  ehall 
be  awarded  to  its  author.  PIiovilil  thf  paper 
in  any  year  not  be  of  suAicient  merit,  the 
medal  will  aot  be  awarded  in  that  year. 
By  Order  of  the  Council. 

Bknmktt  U.  Bbouqh, 

tt,  Ywaamx  Bamt,  Lorboh.  Steniartf. 


CUMBMNT  NOTEf^  OTf  PHYBWORAPaV, 
TUB  W.\8HINGT0N'  KOLIO. 

Tm  Washington  dottble^Beet  folio,  by  Dar- 
ton  and  Keith,  embraces  a  district  in  which 
the  Potomac  flows  from  its  porpe  in  the  Pied- 
mont plateau  to  ita  entuary  in  the  Coastal 
plain.  Along  the  jnnetien  of  the  two  areas  \* 
an  '  innrr  lowland '  similar  to  tlmt  so  wtll  de- 
veloped in  New  Jersey,  but  of  leas  breadth.  It 
is  determined  on  one  aide  hj  the  deaoending 
il(K>r  of  crystallines  on  wUeh  the  Coastal  plain 
strata  rest,  and  on  the  other  by  a  pale  and 
ragged  'cuesta'  whose  ainuons  crest  appears 
to  be  held  up  by  tlie  ^latawan  formation,  over- 
lapp*'!  1>y  iilnniitjiut  IntPT  deposits,  while  the 
lowland  itself  is  opened  out  on  the  clays  and 
sanda  of  the  Potonae  (Cretaceous)  formation. 
The  economic  slipets  ^'ivi-  the  underground 
contours  of  water-bearing  strata.  Tbe  atruc- 
tnral  sections  exhihi|  the  wonderfully  even 
truncation  of  the  steep-dipping  crj-stallineis  in 
the  Piedmont  area.  A  ii  >m1  feature  is  pre- 
sented on  the  physiogrupliie  geology  sheet, 
where  the  existing  planes  and  slopes  are  colored 
acoording  to  tbe  date  of  their  production,  and 


not  that  of  the  foeks  on  whidi  thegr  are  oarved. 

This  brinpn'  out  clearly  the  pro-Col uinhiii  dis- 
section of  tbe  Lafayette  plain,  as  well  as  the 
Oolmnbia  and  later  terraeee,  the  latter  haviiig 
their  greatest  extension  along  the  inner  low- 
laud  between  the  old  land  and  the  oueata. 

PnysiooHAPinr  ecoio^^y. 

'TuK  Physiographic  Ecology  of  Chicago  and 
Vieinitj,  a  study  of  the  origin,  development 
and  classification  of  plant  societies,'  by  Cowles 
(nolan.  OnzMe.  XXXI.,  1901,  73-103,  14&- 
1S2),  and  'The  Genetic  Development  of  the 
Forest  of  Northern  Michigan,  a  study  in 
physiographic  ecolofry,'  by  Wliitford  {ihuL. 
289-325),  are  essay's  in  which  the  relation  of 
plant  distribution  to  land  forma  is  carried  to 
much  more  than  ordinary  detail.  Not  only 
is  tho  existing  distribution  of  plants  traced 
out,  but  the  extenaion  of  one  plant  society 
and  the  corresponding  restriction  of  another, 
Willi  flic  slow  advance  of  physiop:rfii)liic  de- 
velopment, as  previously  suggested  by  Wood' 
w<nth,  are  here  dearly  pointed  ou^  as  ia  the 
discussion  of  tho  flom  of  rannea*  Talky  sides 
ond  flood  plains. 

Studies  of  this  kind  are  of  especial  intenst 
to  the  i>]iy^iogrBpher  from  the  use  that  they 
make  of  physiographic  details;  they  arc  en- 
couraging in  the  evidence  that  they  give  that 
the  real  intention  of  physiography  Is  coming 
to  recognized.  It  is  not  so  much  iin  end  in 
il^eii  as  a  means  to  a  larger  end;  hence  it 
must  conovn  itself  not  only  with  laige  fea- 
turcs  of  earth  form  and  climate,  hut  with  1>h  al 
details  as  well.  It  i«?  particularly  in  those 
applications  of  j)hy.siugraiJiy  that  sn  effeetire 
terminology  will  be  demanded,  for  when  the 
distribution  of  plnnf  s»ort(-l:<>s  is  followed  out 
on  so  gently  modulated  a  surface  att  ihul  oi  u 
flood  plain,  nothing  less  than  a  systematic  and 
detailed  method  of  dr-cription  will  suffice. 
Wlien  not  only  biologists,  but  geographers  and 
even  trSTelers  come  to  stbiI  themaelTes  of  the 
results  of  physiographic  study,  tho  need  of  a 
careful  terminology  will  be  still  more  ap> 
apparent. 

Tin  QOiWP-niaK  or  irwwat. 
UmMB  tiie  title  *  Btfndre  Helgelands  mor» 
fologi'  {Worges  qmL  und$nSg«tt9,  No.  29, 
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IMO^  1-61;  Oonum  dirtnet*  IW-lfO),  Yogt 

describe:*  tlio  leading:  features  of  n  part  of  mid- 
wcstem  Norway,  including  a  typical  portion 
q£  Hbrn  coast  plain  whoee  general 
And  oriirin  by  marine  abrasion  were  first  an- 
nounced by  Ecu'ich  in  1894,  and  who«c  forms 
were    further   illustrated    by   iiichter  (see 
ScntKCB,  June  26,  1896).   Batiieen  latitudes 
Cnj°  and  66i°,  the  coast  plain,  now  much  di*;- 
accted  and  mostly  submerged,  has  a  breadtli 
Off  about  45  IdL,  w  a  third  of  tliat  of  Nor- 
way in  this  district   It  bears  some  large  nn- 
oonsumed  eminences  here  and  there.  Its  inner 
border  lies  along  a  tolerably  direct  lino  at  an 
altitudf  of  from  20  to  50  met.,  and  ia  well 
defined  by  the  rather  abrupt  nsccnt  to  the 
highlands  whose  altitude  shows  that  some  400 
met  of  ToA  was  worn  avay  in  abnding  the 
inner  part  of  the  plain.    Further  inland,  tho 
highlands  are  too  uneven  to  be  regarded  as 
an  uplifted  peneplain;  but  they  have  been 
beavily  denuded,  their  summits  are  ooiii|K>ted 
of  their   hardest   rocks,   and   their  summit 
heights  show  a  marked  accordance  with  a 
plane  doping  seaward  at  an  angle  el  4ff, 
Belts  of  limestone  have  been  worn  down  in 
longiitidinal  valleys  by  which  inland  com- 
munieation  is  favorsd.   Transverse  TallcyB, 
now  occupied  by  fiords,  lead  to  the  coast.  Re* 
fuming  to  the  coast  plain,  it  elopes  gently 
westward,  and  as  it  gradually  dips  under  the 
sea  thonsands  or  tens  of  thousands  of  aksr* 
rics  fringe  the  shorn  lino.    Its  outer  odyo  is 
now  at  a  depth  of  from  10  to  30  met.,  Iwyond 
ndueh  the  bottom  descends  more  rapidly.  The 
dope  ef  the  plain  ia  ascribed  in  part  to  post- 
glacial tilting  (2i'),  in  part  to  an  original 
declivity  due  to  abrasion  as  the  land  slowly 
sank.  The  date  of  abrasion  ia  viven  as  pre* 
glacial,  and  the  fiords  and  Other  ehannels  hj 
which  thu  plain  is  inlerscctod  arc  ascribed 
largely  to  glacial  erosion  acting  on  lines  of 
previously  estaUished  vallays.    The  fiords 
leaeh  depths  of  from  400  to  600  met.  beneath 
the  sen,  or  from  1,250  to  1,500  met-  below  the 
adjoining  highlands;   their  depth  decreases 
fonrard  in  the  eoast  plains.  The  shore  lines 
(strandlinjen)  lliat  were  out  during  the  post- 
sLurial  sabmerganoe  stand  somewhat  higher 


than  the  inner  border  of  the  abraded  plain, 
widi  whibh  theor  should  not  be  eonf  used. 

BWCDISH  CtLACUL  TaAITItB. 

Hansk.v  has  sliown  that  the  shore  lines  of 
extinct  lakes  occur  in  deep  east-discharging 
valleys  tihat  occupy  a  belt  next  eaat  oi  the  gen- 
oral  watershed  of  tlie  Scandinavian  highlands, 
and  that  the  barriers  l>.v  wliioli  the  lake  waters 
were  held  consisted  of  residual  ice  masses; 
tbns  ceoilnning  the  gMemlisation  that  the 
ireslied  of  the  glacial  period  (as  determined 
by  striations  and  boulders)  lay  somewhat  cast 
of  the  wateralied.  A  spedal  aoooont  of  some 
of  these  lakes  is  given  by  Gavelin  ('On  the 
glacial  lakes  in  the  upper  part  of  the  Umo 
river  valley.'  Bull.  Geol.  Inat.  Univ.  Upsala, 
IV.,  1900,  231-813,  map).  One  of  these  lakes 
in  lat.  f>C>"  was  over  1(K)  kil.  long,  with  a  width 
up  to  9  kil.,  and  a  depth  of  150  or  200  met. 
Its  otttiet  was  westward  aeroaa  a  paaa  at  an 
eleration  of  534  met.  Wave-out  terraces  in 
till  and  stream-built  deltas  of  gravel  are  trace- 
able round  the  shore  fine,  whidi  rises  eastward 
with  a  gradient  of  about  1 : 2,000.  A  higher 
water  level  is  found  at  altitudes  varying  be- 
tween 700  and  760  met.  Many  other  shore 
lines  of  this  kind  await  the  attention  of  the 
explorer.  W.  M.  Davis. 

BOTANICAL  VOTBa. 

POinTI.  VRIZINCI  FOBESTRV  INFOHMATION. 

Mit.  AiiiioT  KlNNET,  of  Los  Angelei^,  Cali- 
fornia, has  rendered  forestry  a  good  service 
bgr  bringing  oat  a  prettjr  book  entitled,  'Forest 
and  Water,'  in  which  he  discu?-^eH  in  a  non- 
technical way  many  things  Which  bear  upon 
our  forests  tmi  their  managem«ait  as  well  as 
their  mismanagement.  In  a  series  of  short 
chapters  the  author  discusses  enthusiastically 
and  earnestly,  if  not  always  learnedly,  many 
things  pertaining  to  trees  and  their  environ- 
ment. Thus  he  takes  up  the  origin  and  con- 
tinuance of  forests,  forest  fires,  pasturage  in 
forests,  need  of  govenunent  eontrol,  forests 
in  relation  to  torrents,  .^tudy  of  tlic  ]iincs, 
oedais  and  other  trees,  some  relations  be- 
tween foresti  and  water  supply,  forest  jmet- 
voire,  etc.  In  speaking  of  forest  fires  the 
author  saya^  **Fire  is  mora  dreaded  than  aiqr 
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Other  destroying  aji;ent  bj  thoae  intereeted  in 
forostfe."  Ill  rr-^rnrd  tr>  the  pasturing  of  shrcp 
iu  the  public  forests  Mr.  Kinney  speaks  very 
plainly,  dencnmeiiig  tlie  pr«ctioe  in  strong 
terniB,  as  most  destructive  to  the  {nn-sts.  The 
book  is  illuBtrnt^Ml  with  half-tone  reproduc- 
tions of  striking  photographs,  whi«di  cannot 
fail  to  arrcat  attenticai.  While  th©  literary 
side  nf  iho  Ixxik  loavM  something  to  be  de- 
sired, there  is  no  question  that  it  will  do  much 
good»  and  the  au^or  is  to  he  eommended  lor 
his  effort. 

Ttnn  or  bbobnt  abtmueb  anv  pahphlrb. 

TTmokb  the  title  'Bcitraego  surlvonntniss  dor 
Ornsro«Jtc'  Fritz  Mueller  discusses  in  •Iloihcfto 
zura  Botaniscbon  CentralbUtt,'  Band  X.,  a 
new  species  of  Puednin  (P.  »itmphyH-bromo- 

ntin^  rclatril  to  T!rirlcs.<on's  P.  dtsptrsii,  and 
in  the  course  of  his  paper  gives  the  details  of 
many  eultoral  eaq^erimmts.  The  latter  will 
be  of  much  interest  *to  students  of  the 
Umlineno  who  are  engaged  in  similar  wr.rk 
—Dr.  Th.  Valeton,  in  the  'Bulletin  de  Lln- 
stitttt  Botamqne  d«  BoitensMg*  (VIIL),  in 

an  article  entitled  *Dtr  .\rtrn  drr  ^IatIuIl^'^n 
Co/f«a  h^Perittomeris  Thw.,und  Lacknasioma 
Korth.,  gives  the  tesults  of  a  eritieal  study  of 
these  genera  in  the  form  of  careful  diagnosis, 
followed  by  notes  on  certain  species.  Coffea 
is  divided  into  two  subgenera,  viz.,  Eucoffea 
(which  includes  among  otbeiS  the  well-known 
C.  arabica),  and  Piinic'tfjra,  containing  six  to 
eight  Asiatic  and  African  species. — Robert 
HegloT'lB  paper,  'Untersnehungen  ueher  die 
Organization  dcr  Phycochrinnac.  r  nzillf,'  in 
Priugsheim's  '  Jahrbuecher'  (Bd.  ZXXVI.), 
is  important  as  a  contribution  to  our  knowl- 
edge of  the  structure  of  the  coll  of  Proto- 
phytef.  7To  di^tinfriiishcs  whnt  !ir  icj^'ard'^  as 
a  genuine  nucleus  in  every  coll,  and  is  nble 
to  separate  this  from  the  oytoplasnu  In  each 
he  makes  out  a  protind  Tiia**?  in  which  is  a 
mure  deeply  staining  granular  part.  In  divis- 
ion he  desorihes  what  appears  to  he  a  crude 
imitation  of  the  karj'okinotic  stages  as  seen 
in  higher  plants,  but  his  photographs  do  not 
certainly  sustain  this  statement. — In  the  last 
numbOT  of  Hedwigia  (Bf.  XL.,  Hft  .  5)  Georg 
Bitter  brings  to  a  dose  his  paper,  *Zox  Mor> 


phologie  und  Systematie  von  Pannelia,'  in 
which  he  has  diecusst-d  In  particular  the  suh- 
genus  Hypogymnia. — A  notable  paper  in  the 
September  Annah  of  Botanp  is  Haigaret  0. 
Ferguson's  'Development  of  the  Egg,  and 
Fertilisation  in  Ptnu4  tlrohwtj  in  which  she 
notes  the  similarity  between  fertilisation  in 
the  pines  and  processes  known  to  take  placo 
during  fertilisation  in  some  animals.  Three 
plates  of  about  ninety  figures  illustrate  the 
pqwriT-V.  S.  White's  paper,  'The  Tylosto- 
mncenp  of  North  Ainprica.'  in  tlio  .\upnist 
BuUettn  of  th«  Torrey  Botanical  Club,  i»  a 
valuable  contribution  to  oar  knowledge  of 
these  curious  puff-balls.  The  papt^r  is  illus- 
trated with  ten  plates,  including  seventy-eight 
figureSi^Dr.  Walter  Migula,  the  well-lmown 
Gennsii  botanist,  has  undcrtakrn  to  bring 
out  H  npw  'Kryptoganien  Flora'  of  tii  rmniiy, 
which  is  to  constitute  the  tilth,  sixth  and 
seventh  velunies  of  Theme^s  'Flora  von 
Dcntsrhlatid.  fFsterroioh  und  dcr  Schwciz.* 
The  first  Lieferung  takes  up  the  Biyophyta.  A 
feature  of  the  work  is  to  be  the  use  of  colored 
plates  for  illustrating  the  text,  and  the  ex- 
nmples  given  in  the  first  number  indicate  that 
this  part  of  the  work  is  to  be  well  donu. — 
Numbers  209  and  210  of  Engler  and  Prantl'e 
'Pf!anzeiifamili«  n'  are  devoted  to  the  Selagi- 
neliaocae,  and  the  fossil  members  of  this 
family  and  of  the  lyeopodiaeeae,  and  in  addi- 
tion, the  I-epidodcndraceae. — The  sixth  'Heft' 
of  Engler's  'Pflanzenroich'  has  appeared,  and 
wo  may  now  judge  of  the  magnitude  and  im- 
portance of  the  Work  which  Engler  has  u)id  *r- 
tnkcn.  TliiM-  six  H<  ftc  a  have  treated  of  the 
families  .Musaceac,  lypiiaoea^  Sparganiaoeae, 
Pandanaceae,  Monimiseese^  RafBesiaeeae, 
TTydnoraciar.  and  f^yiuploracfac.  and  to  tlifso 
about  four  hundred  and  fifty  pages  have  been 
given.  The  illustrattmis  and  tent  muntain 
the  high  standard  of  the  earlier  numbers. 

!»UrrL.EMK>'T  TO  KICIIOLSOX'S  DICTIONARY 

OP  oAROEimra. 

Botanists  and  horticulturists  will  find  much 
of  value  in  the  two  volumes  which  ponatitufo 
the  supplement  to  this  well-known  work.  In 
747  peges  the  editor  has  sueoeeded  in  ad£ng 
a  great  amount  of  new  and  siipplsmental  mat- 
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tor,  and  in  fact  brings  the  work  fairly  up  to 
the  present.  The  volumes  have  the  appear- 
ance of  thon  which  preceded  them,  and  the 
typograpliy  and  illustrations  are  of  the  high 
order  with  which  we  wrrc  familinr  in  tlie 
earlier  volumes.  The  colored  plates,  which 
«»  <ittite  laTiahly  mod,  «re  very  indeed; 
in  fact  thry  nre  not  to  be  exrclle'l  anywhere 
in  works  of  this  class.  Many  of  the  black  illus- 
trationa  are  from  photographa  whieh  have 
been  reprodaced  with  unusual  fidelity.  In  the 
text  the  topics  which  attract  one  on  account  of 
full  treatment  are:  Adiai^um,  where  many 
additions  are  made  ;*  illaof&tla,  to  which  two 
beautifvil  illustrations  nrc  ndded;  Aqunfir 
Plants,  covering  eight  pages,  and  including 
five  fine  photographs;  Awfignium,  with  for^ 
fipTurr-.-!,  and  covering  tliirtcrn  jmcres;  Bedding 
FlanU,  uine  pages;  Cacti,  eight  pages;  Chrys- 
anifcemiim,  ten  pages;  Cypripedi  um,  twelve 
pegae;  Fertu,  aix  pages;  Landscape  OardtH' 
ing.  eleven  pn^;  Sphingidae,  six  pages; 
Tulipa,,  four  pages. 

Cbablbb  S.  6n«KT. 
UmnmoTt  or  NnoAeKA. 


TBB  OAKSBOIB  tVSTlTVflOlf. 

Mr.  Andrew  C.\RNEOtB'ta  great  gift  of  $10,- 
OOO.OOO  for  scientific  research  lias  beeen  frnns- 
f erred  to  a  corporation  to  be  known  as  'The 
Oamegie  Instittttien.'  The  origimil  incor- 
porafors  nro  Secretary  TTay,  Dr.  D.  C  rrilnian, 
lately  president  of  Johns  Uopkins  Uni- 
raraity  and  director  of  the  Washington  Me- 
morial Institution;  the  lion.  Chas.  D.  Wal- 
cott,  director  of  the  U.  S.  Geological  Survey 
and  president  of  the  Board  of  Tmstecs  of  the 
Washintrton  Memorial  Institution;  Dr.  John 
S.  BilliiiK^,  r.  S.  A.  (n  rired),  director  of  the 
.New  York  Public  Library;  tho  Uon.  Edward 
D.  White,  aasoeiate  justice  of  the  Snpvemo 
Court  of  tho  T'^nited  Staf(v,  and  \\v  Tlon. 
Carroll  D.  Wright,  U.  S.  Conuuisaiouer  of 
Lahw.  The  original  ineorporators  will  aeleet 
a  board  of  from  27  to  30  trustees. 

TTio  preamble  of  the  articles  of  incorpora- 
tion is  as  follows: 

We,  tb«  iindenii|ni«d,  persons  of  full  age  and 

ciii/cns  (if  the  United  States  and  a  inujority  of 
wbom  arc  citizens  of  tbe  Diittrict  of  Columbia,  be- 


injr  'iesirous  to  e^jfjihliflh  nnrl  mnintnin  in  the  City 
of  Wa.shington,  in  the  spirit  uf  W'uBhiii^ton,  a,n 
institution  for  prainoting  original  research  ia 
seieoce,  literature  and  art,  do  lieroby  associate 
oursdveB  as  a  body  corporate  for  said  purposes 
under  an  act  to  establish  a  code  of  law  for  the 
District  of  Colombia,  approved  March  3,  1001, 
Sections      to  tOi  inehiaivs^ 

The  objeota  of  the  inatitntion,  in  addition 
to  the  promotion  of  research,  are  set  forth  as 

follows: 

To  acquire,  hold  and  oonrey  real  estate  and 

other  propi'iiy  ncfessjiry  for  the  purpose  (jf  flio 
institution  and  to  establiah  general  and  specific 
funds. 

To  conduct,  rmlow  and  assist  invc-fitigation  in 
any  department  of  scientific  literature  or  art, 
and  to  tins  end  to  ooopwata  with  gowaaMtttSt 
nnivrr.'^itirq,  coilr-<^eii,  tet;hnieal  sdiool^  leaned 

sorictii'H  and  individuals. 

To  api«oint  coinmittess  ef  experts  to  dirset 
special  lines  of  research. 

To  publish  and  distribute  documents,  to  eoor 
duet  Isetarea  and  to  bold  meetings. 

aeqidra  and  maintain  a  lihraiy  and,  in  gan« 
oral,  lo  do  and  porfem  all  things  naeisaaiy  to 
promote  the  objects  of  tbe  institution. 

SCIESriFlC  SOTES  AND  NEWS. 
Boau  aoeonnt  of  the  recant  meeting  of  the 

American  Society  of  Xaluralists  and  tho 
affiliated  societies  will  bo  found  at  the  begin- 
ning  of  the  present  issue  of  SciBtccB.  The  ad- 
flrcss  of  tho  president,  Professor  Se<lgwick,  is 
also  printed  above.  It  may  be  added  that  the 
society  took  action  commending  a  national 
board  of  health  and  the  preH<rvation  of  the 
reniaiTis  of  tlic  (■•lifT-fhvplIinprfl  In  Arizona.  Tlie 
sum  of  $50  was  appropriated  toward  tho  Uni- 
versity table  at  the  Naples  Zoological  Station. 
A  committee  was  apitoiTitfd,  oon.sistiiiK  of 
Professors  Minot  (chairman),  Sedgwick,  Cut- 
t(»11,  WitsoD  and  HcGee,  to  confer  with  a  aim- 
ilar  committee  to  be  appointed  by  the  natur- 
alists of  the  Central  and  Western  States  in 
regard  to  the  relations  of  tho  two  societies. 
The  officers  elected  for  next  year  are  as  fol- 
lows: President,  J.  McKeen  Cattell,  Columbia 
University;  Vice-Presidenta,  C.  D.  Wolcott, 
U.  8.  Geologioat  Survey,  L.  O.  Howard,  De- 
partment of  Agricultui-e,  and  D.  P.  Pcnhal- 
low,  McOill  University;  Secretary,  K.  O.  Ilar- 
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nson,  Johns  Uopkins  Univoreity;  Treasurer, 
If.  IL  MetcRlf,  Woman's  Colli«^  of  B«Hi< 
more;  Members  of  Executive  Committee,  W. 
T.  Sedgwick,  Mauachiuetts  Iiutitate  of  Tedi- 
nology,  and  E*  B.  Wilson,  CohimltiA  Uni- 
▼enity. 

A  MBKTLNa  of  naturalists  of  the  Central 
Rtiites  was  lield  at  Chicago,  January  2,  1902, 
and  it  was  votod  to  organize  a  society  of 
natnraliato  of  tlie  CenCnl  Statei.  A  ooouidt- 
te(>  of  fivn  wn"?  ordered  to  be  appointed  by 
the  presiding  officer,  Profewior  S.  A.  I'orbes, 
to  confer  with  ft  oomnuttee  to  be  appointed  bj 
the  American  Society  of  Naturalists,  and  also 
to  report  a  form  of  organixatiou  and  to  nomi- 
nate members  in  accordance  witli  the  consti- 
tution of  the  Ameriean  Sooiety  of  Naturaliett. 
It  wn<<  voffvi  to  nifot  nnxt  year  during  00n> 
vutation  week  ut  Waiihiugton. 

A  MKETiN'O  of  zoologists  of  the  Control  and 
Weatem  Statea  waa  bdd  at  Eani  Theater,  <M- 

cajj:n,  January  2,  1J>02.  Profpsf<or  Dflvoiiport 
was  chosen  moderator.  A  committee  of  three 
«B8  appointed,  oonaisting  of  Frofeiaoia 
Forbes,  Reiphnrd  and  DaveniK>rt,  to  draw  up 
a  constitution.  It  was  voted  to  meet  next 
convooation  week  at  Washington. 

Thb  Ameriean  Vorpbological  Society  elected 

the  following  officers  for  1902:  Prrsid>  nt,  II. 
C.  Bupmii«5;  Vicr-Prrsiih'nf ,  (•.  If.  Purkcr; 
Secretary  and  Treasurer,  U.  Mctculf;  Kx- 
wmtiw  Commiitee,  H.  S.  Jennings  and  B.  O. 
Haniaon. 

Thk  officers  elected  by  tlio  AssiH-iatinn 
of  American  Anatomists  are  as  follows:  Pres- 
idtni,  Q.  8.  Huntington,  New  York;  Ftee- 
President,  D.  S.  Lamb,  Washington  .  St  cretary 
and  Treasurer,  G.  Carl  liuber,  Ann  Arbor; 

Memhert  of  Sxeeutive  Committee,  O.  A. 
Ilamann,  Cleveland,  George  A.  Piersol,  Phila- 
delphia, and  F.  II.  Gerrish,  Portland,  Me. 

The  American  Psychological  Association 
elected  oihcers  as  follows:  President,  £.  A. 
Sanford,  Clatk  UniTerai^;  BeerHarif  and 
Treasurer,  Livingston  Farrand,  Columbia 
University;  New  Members  of  the  Conncil.  G. 
S.  Fullcrton,  University  of  Pcnnsylvniiia,  and 
O.  T.  W.  Patrick,  Iowa  State  Univeisity. 


At  the  recent  Bochesier  meeting  of  the 
Geologioil  Soeiely  of  America  the  foUewing 

officers  were  t-lictod:  President,  N.  TT.  Wjn- 
dbelJ,  Minneapolis;  First  Vice-President,  S.  F. 
Emraona,  Washington;  Sseond  Viee'Pren- 
dent,  J.  C.  Branner,  Stanford  University; 
Secretary,  H.  L.  Fairchild,  Rocheator,  N.  Y.; 
Treasurer,  I.  C.  White,  Morgantown,  W.  Va.; 
Editor,  J.  Stanley-Brown,  Washington;  jW- 
hrarian,  E.  P.  Cushing,  Cli  vcLmd,  O.;  Coun- 
cillors, C.  W.  Hayes,  Washington,  and  J.  P. 
Iddingi^  Chieaga 

Captain  Alfred  T.  Mahan,  U.  S.  N.  (re- 
tired), knovm  for  his  publicatirms  on  naval 
and  military  problems,  has  been  elecUMl  pres- 
ident of  the  Amarioan  Hiatorieal  Aaaoeiatioiii. 
The  Asaociation  will  meet  next  year  at  Philar 
delphia. 

Coi-  Jacjob  L.  Gbkbxe,  of  the  Connecticut 
Mutual  Life  Insurance  Co.,  has  been  elected 
president  of  the  Hartford  Scientific  Society, 
in  place  of  Dr.  Qeo.  L.  Parmele,  who  declined 
raeleotien* 

Professor  Virciiow,  while  steiipiiik'  from  a 
trolley  car  in  Berlin  on  January  5,  fi-ll  and 
was  so  much  injured  that  it  was  necessary  to 
carry  liim  to  hia  hooae. 

Mavou  Low  has  appointed  Mr.  Ernst  J.  j 
Lederle  health  commissioner  of  New  York 
City,  with  Dr.  Herman  M.  Biggs  as  medical 
officer,  having  charge  of  the  medical  affaixa  of 
tlio  Ivnard.  J.  M.  Woodbury,  ^r.D.Jias  been  ap> 
pointed  street  cleaning  commissioner. 

D«.  ARTifim  Smith  Woodwakd,  P.RS.,  has 

htfw  ai»pointcd  keeper  of  geology  in  the  Brit- 
ish Museum  in  snccr-.^sion  to  Dr.  TTcnrr  Wood- 
ward, F.R.S.,  wlio  recently  retired.  It  ia 
rumored  that  Dr.  A.  S.  Woodward  is  likely  to 
bo  succeeded  in  the  as^i^tant  kwiKTship  by 
Dr.  Francis  Arthur  Bather,  who  has  been  an 
aasiatant  in  the  muaenm  since  1887.  Dr. 
Bather  is  one  of  the  most  distinguished  mem- 
bers of  the  modem  school  of  paleontology  in 
Europe,  and  is  a  frequent  contributor  to 
SciBKCB.  He  is  personally  known  and 
esteemed  by  a  large  circle  of  scienti£c  frimda 
in  tJjis  country. 

Dn.  WlLLUM  SoMEHViLLE,  lale  professor  of 
agriculture  at  the  Uniretaity  of  Oambridg^ 
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has  been  appomted  to  1w  an  aaaiitant  aecie- 

iary  to  the  board  of  ngricultore  co  tin  M- 
tiremcnt  of  Sir  Jficob  Wilson. 

Mr.  i-  KANcis  J.  H.  Srni.Nti^  senior  inspector 
of  railwnjra  in  India,  has  been  given  the  de- 
gree of  Mnstor  of  Engineering  at  Dublin 
University.  It  is  doubtful  whetlier  Mr. 
Spring's  valuable  aervioea  for  thirty  years  on 
the  railways  and  other  engineering  works  in 
India  enabled  him  to  understand  the  Latin 
oration  given  on  the  occasion  by  the  public 
oiator,  Dr.  R.  Y.  TynrelL 

Mr.  Wil.i.iAM  iri  s'TKn,  n^sistant  to  the  hnc- 
teriologiat  to  the  London  hospital,  has  been 
appointed  government  baettriologiet  to  the 
Oalony  of  Hon|r  Kong. 

Dr.  S\uuel  Calvin,  state  prenlojrist  of  Inwa, 
recently  delivered  a  lecture  on  the  'Ice  Ago 
in  Iowa'  before  the  setenee  teaehera  at  the 
Iowa  State  ToiR-hers'  Association. 

PnoFrssoR  T.  I).  A.  Cik  kkrei.i,  lias  boon 
elected  a  correspondent  of  the  Philadelphia 
Academy  of  Natural  Seteneea. 

Dr.  H.  M.  Sahllb,  of  the  AmerieanMuaeum 
of  Xaturiil  History,  left  Mexico  City  on  De- 
comber  31,  to  continue  explorations  of  the 
mina-tn  the  Oaxaoa  Valkgr. 

PMmmg  LawuxoK  Bbuker,  who  haa  wa 
several  former  occasions  visited  the  warmer 
portions  of  North  and  South  America  for  sim- 
ilar purposes,  is  contemplating  a  trip  to  Costa 
Rica  during  thn  months  of  Fnbruarj',  ^farch 
and  April  for  the  purpose  of  collecting  ma- 
terial for  hia  and  other  departnwnta  in  the 
University  of  Nebraska.  While  primarily 
thus  employed,  be  would  be  pleased  to  under- 
take the  collection  of  material  for  other  in- 
•titutiona  when  such  collecting  would  not  too 
greatly  interfere  with  the  ontlined  work  of 
the  expedition.  Other  members  of  the  party 
have  alao  had  eiperienoe  in  field  work.  This 
f-xpodition  is  not  undertaken  onfircly  in  fho 
interests  of  tlie  University  of  Nebraska  and 
the  f  nnds  to  pay  the  expenses  of  the  same  are 
to  be  supplied  only  in  part  by  that  institu- 
tion, and  it  is  expected  that  tlie  commissions 
undertaken  for  others  would  in  a  measure 
meet  this  defieiemgr.  Any  person  or  institu- 
tion wiahing  to  team  further  particulars  con- 


cerning this  proposed  expedition  is  requested 

to  correspond  with  Mr.  Bruner  ot  tho  T^ui- 
versity  of  Nebraska.  It  is  planned  to  sail 
from  New  Orleans  on  or  abovt  Fd>ruary  14, 
1902. 

A  ^\nr,r:f:p.A^r  t<>  tlie  New  York  Fun  from  St. 
Petersburg  reports  that  the  expedition  under 
Dr.  Hen,  which  was  sent  to  Kolyraak  by  the 
St.  Petersburg  Academy  of  Science,  has  ar- 
rived at  Srednokkoiynsk  with  the  remains  of 
a  male  mammoth.  The  hide  is  in  an  almost 
oomplete  state  of  preservation.  In  the  stomaeh 
nnd  teeth  the  remains  of  undigested  food  wen 
discovered. 

Wb  learn  from  Th«  British  Mtdieal  JmrneH 
that  on  December  10  a  bronze  medallionportnut 
of  the  late  Professor  Thomas  Jonos,  whioh  has 
been  placed  in  Owens  College  Medical  School, 
was  unveiled  in  the  presence  of  a  laige  gath> 
ering  of  frioiid^  and  students.  At  the  same 
time  a  brass  tablet  bearing  the  names  of  Pro- 
fessor JTonsa  and  those  ef  Dr.  Daviea,  Mr. 
Eamcs  1111(1  Dr.  Aldrcd,  former  medical  stu- 
dents of  the  college,  who  also  lost  their  lives 
in  the  South  African  war,  was  unveiled.  The 
total  sum  contributed  Ly  2Tr>  siibsorihors  to 
the  metiiorial  wm  £&78,  and  Professor  Wripht, 
the  treasurer,  after  defraying  the  cost  of  the 
medallion  and  tablet,  was  able  to  hand  over 
£8.^9  to  the  college  authorities  for  the  fouida* 
tion  of  an  exhibition  in  anntomy. 

Ma.  Edmund  Willum  Smith,  archcological 
snrveyor  of  the  northwestern  prorinees  of 
India,  died  of  cholera  on  November  21,  at  the 
age  of  forty-three  years.  lie  had  an  important 
work  in  pni»erving  archeologioal  remains  and 
in  puMiahing  deaeripcions  and  drawinga. 

Mr.  Henry  George  M.^dan,  senior  fellow  of 
Queen's  College,  Oxfonl,  and  for  twenty  years 
head  of  the  science  department  at  Eton,  died 
at  Gloucester  on  December  31.  He  was  a 
fellow  of  the  Chemical  Sr><  i(  fy  nnd  was  joint 
author  with  Mr.  A.  G.  V.  Harcourt,  of  Christ 
Chureh,  of  'Exercises  in  Pkaetioal  Ohemiatiy.' 
Mow  ill  its  fifth  edition,  and  of  other  smaller 
works  on  clieniistry  and  physics. 

We  regret  also  to  reeord  llie  deaths  of  Pro- 
fessor J .  U.  Chievitx,  director  of  the  Anatomi- 
cal Museum  at  Copenhagen,  of  Dr.  Carl 
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Cramer,  profesa^r  of  hotnny  in  tlie  TeeVmioal 
College  at  Zurich,  and  of  I'rofL-ssor  Henry 
S«tt£«a8t»  diTCCtor  of  the  Agriealtural  Inati* 
tute  at  Jena. 

Srn  Krxkst  C\~-^rt.  has  givoji  tlirouffh  King 
Edward  £200,000  for  a  sanitarium  fur  cou- 
aninptiTeB.  The  King  has  apfMinted  an 
advisor}'  oointni1t««-,i  omposed  of  lea  ding  physi- 
cians, including  Sir  WiUiam  Henry  Broad- 
bent,  Sir  Richard  Douglas  Powell,  Sir  Francis 
Heniy  Lacking,  and  Sir  Felix  Semoil.  Thr<  <' 
prizes  of  £5'»0.  ei'no  and  £100,  roHpo<-t  iv<-l y, 
have  boeu  otfered  in  connection  witli  tiiia 
achetne,  for  the  best  esrays  on,  and  plana  for, 

tliP  i-rin--t  ruction  of  thr  -ntiitnriiim.  The  com- 
petition is  open  to  uiciUcal  men  of  all  nation- 

•litiea. 

By  the  will  of  Miss  C.  B.  De  Peyster,  the 

New  York  Hifitoricul  S<x;iety.  will,  on  the 
death  of  her  sistersj  receive  au  estate  of  $130,- 
000. 

L'A7I  A7f4)7rr   AXD  EULC.X  TlOy Ah  XEAYS. 

Obermx  Coi,i.e«e  has  collected  the  $300,000 
necessary  to  secure  the  9800,000  ofiere<l  by  Mr. 
John  I).  Rockefr'llor  si  year  njio,  and  thus  in- 
creases ita  endowment  by  $500,000.  Barnard 
College,  Columbia  University,  has  not  been  so 
fortunate  in  fulfilltrip  the  terms  "f  ^tr.  Tiin-kc- 
feller's  offer  of  $200,000,  but  Mr.  Kockcfeiler 
has  extended  the  time  to  April  1. 

Four  trustees  of  the  Worcester  Polyteefanie 

Institute,  Messrs.  S.  Salisbury,  C.  H.  Whit- 
comb,  C.  II.  Morgan  and  C.  G.  Washburn, 
have  given  $30,000  to  the  institute.  Part  of 
the  money  wrill  be  devoted  to  the  erection  of  * 

new  foundry  and  forge  shop. 

Sir  WiM.iAM  MacDonakd  has  placed 
000  at  the  dispo^^nl  of  the  Ontario  Government 
to  ho  used  in  the  erection  of  buildings  at  the 
Guelph  Afz^rirultii.'jil  .11 1 ■•.•■(■,  for  the  purpose 
of  giving  instruction  to  school  teachers  in 
the  elementa  of  ixatuie-etudy  and  domeatie 
Bcience. 

L  no  Strathcona  has  given  SXSflOO  to 

AUnli  en  University. 

i  iiK  sutu  of  ul»out  $80,000  has  now  been  con- 
tributed toward  the  endowment  of  the  chair  of 
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political  economy  and  social  science  at  Wash- 
ington and  Lee  University  in  memory  of  the 
late  William  L.  Wilson.  $100,000  must  be  col- 
lected, and  it  is  hoped  that  subscriptions  will 
be  sent  to  tiie  treasurer  of  the  fund,  Mr.  Her- 
bert Welch,  1305  Arch  Street,  Phihuldphia, 
Pa. 

It  is  said  that  M.  Robert  I>ebaudy  has  of- 
fered $25,000  towards  the  establishment  of  a 
French  indtistrial  school  in  eonneetion  with 
till-  Uiiivi  r-ity  f)f  Chicago.  The  new  s^'hool 
is  to  bo  an  integral  part  of  the  University  and 
the  neoessaiy  buildings  will  be  located  on  the 
campus.  The  purpose  of  the  school  is  thi--  sys- 
tematic study  of  American  industrial  and 
business  methods.  The  students  will  oonstfl 
of  GOO  graduates  of  French  colleges,  who  Will 
be  selected  by  the  French  Government. 

A  DKPLTATiov,  rcpresentiti;.'  the  English 
univertiity  colleges  of  Bristol,  Dundee,  Leeds, 
Liverpool,  London,  ICaadieBter,  Newcastle 
(Durham  College  of  Scienir).  "Vnttinfrhnm 
and  Shefiield,  recently  visited  the  chancellor 
of  the  exchequer  to  urge  «n  increase  in  die 
grant  of  £25,000  distributed  among  the  col- 
leges. Xo  hope,  however,  was  given  that  the 
grant  would  be  increased,  except  in  so  far  as 
new  colleges  may  receive  small  grants. 

Mr.  Wai.tkr  I'almek,  M.P.,  has  given  £2.000 
t  .  iho  University  of  Ix)ndon  to  provide  the 
apparatus  required  for  the  proposed  post- 
graduate courses  of  lectures  in  physiology. 

At  the  University  of  London,  nniversilgr 

s<-hnlnrships  have  been  nwririleii  ns  tlic  result 
of  tlie  recent  B.A.,  B.Sc.,  and  M.B.  examin- 
ations to  the  fonowing:  Olasstcs,  H.  O. 
Wood;  mathematics,  F.  Slator;  chemistry,  G. 
Xattersall;  zoology,  H.  M.  Woodcock;  experi- 
mental physics,  J.  Sattorly;  medicine,  0.  J. 
Thomas;  obstetric  medicine,  A.  E.  JToiMB; 
forensic  medicine^  £.  M.  Sharp. 

Db.  O.  F.  Fet,lowe8,  a^-'istant  professor  of 
history  in  tlie  University  of  Chicago,  has  been 
elected  president  of  the  Univerutgr  of  KahM. 

Db.  D.  a.  Weush,  senior  assit^taut  to  t!ie 
proff««nr  of  ju>tlii)!o^'y  in  the  University  of 
Edinburgh,  has  been  appointed  to  the  chair 
of  pathology  in  the  Univeisity  of  Sjdnej. 
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THE  GEOLOGICAL  SOCIETY  OF  AMERICA. 

Tin:  fourteenth  annual  meifiiii,'  of 
Geological  Society  of  Aiuerieu  was  held  in 
Rochester,  N.  T.,  from  Tuesday,  December 
31,  1901,  to  Thursday,  January  2,  1902. 
An  Iiifonnal  session  of  the  Council,  to  can- 
vass the  ballots  for  officers  and  fellows,  was 
held  on  Monday  night,  December  30,  at  the 
Whiteomb  Honae,  the  lieadqiiarten  of  the 
Society.  A  formal  session  of  the  Council 
was  held  at  9  o'clock  Tuesday  niorning  in 
Sibley  Ilall,  University  of  Rochester. 

Owing  to  the  unavoidable  absence  of 
President  Walcott,  the  meeting  was  tallod 
to  nffVr  by  Professor  Xi  w  ton  II.  Wincheil, 
shortly  after  10  o'clock,  in  the  geological 
lecture  room  of  the  University  of  Roohes- 
ter,  and  the  address  of  welcome  and  re- 
sponse were  postponed  until  the  arrival  of 
the  president.  The  report  of  the  Council 
and  officers  having  been  printed  and  dis- 
tributed to  the  members,  its  consideration 
was  Inid  over  until  Thursday.  Professor 
R.  E.  Dodge  and  Dr.  E.  O.  llovey  were 
then  appointed  auditing  committee.  The 
vote  for  offioers  for  1902  was  declared  as 
follows: 

President,  X.  H.  Wincheil,  MinnpHpolii^,  Minn; 
Firat  Vice-Prendent,  S.  F.  Emmona,  VVa>lui^gt0l>» 
D.  C;  Second  Vice-Fr*9idntf,  J.  C.  Bnuin«>,  Staa* 
ford  University,  Cal.;  f^'  firfary,  II.  L.  Fiiirchild, 
Rocbeater,  N.  Y.;  Treasurer,  I.  C.  White,  Mor- 
Santovn,  W.  Vs.;    Editor,  J.  fltanl^'Brown, 
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Washington,  D.  C;  Librarian,  iL  P.  Cusbing, 
Cl«ralaiid,  0.»  CoviteiltMVp  C.  W.  Hqrw,  Wadi- 
lagtoo*  D.  C.»  J.  P.  Iddinga,  Chicago,  111. 

The  following  were  deeUred  elected 

fellows  of  the  Society : 

Ermine  Cowle«  Case,  A-U.,  AM.  (Kausaa  State 
Uaivwrdty,  ISM).  VS.  (Oorndl  Univ.,  1W5), 

Ph.D.  {Vniv.  r.f  rtiicnpo,  18»«),  Iiietnictor  in 
State  Normal  hthoul,  Milwaukee,  Wis.;  Arthur 
Gray  I^nard,  A.B.,  A.M.  (Oljerlin),  Ph.D. 
(Juhns  Hopkins  Univ.),  Dos  Moines,  Iowa,  As- 
aistunt  State  Geologist,  Iowa  Ceological  Sur\'cy; 
Charles  Hyde  Warren,  Ph.B.  (Yale,  1800),  Ph.D. 
(Yala,  1889),  fioaton,  Maas.,  Inatructor  in  0«ol- 
ogy.  Mam.  Inat.  Itehoology. 

The  following  memorials  were  read: 
George  M.  Daweon,  by  Frank  D.  Adams; 

Ralph  D.  Lacoe,  prepared  by  David  \Miite, 
read  by  the  secretary;  Theodore  (J.  \Vlute, 
prepared  by  J.  F.  Kemp,  read  by  It.  E. 
Dodge. 

The  followin<j;  inemeiials  wei-e  iidt  read, 
owing  to  the  absence  of  the  authors: 
Edward  W.  Claypole,  by  Theo.  B.  Corn- 
stock  ;  Joseph  Le  Coutc,  by  W  J  I^IcOee. 

Freaide&t  Walcott,  haviiig  meaniwlule  ar- 
rived, look  tlio  cliair.  ainl  Ow  address  of 
wt'U'oini-  was  delivered  by  Dr.  Kush  Khees, 
president  of  the  Utiiversity  of  Rochester. 
He  eomplimented  the  Society  on  its  work, 
and  th«  eitgr  and  University  of  IJorhester 
on  the  honor  conferred  by  tlie  mectinsr  of 
the  Society  within  their  confines.  He  saw 
no  special  reason  why  Rochester  should  be 
BO  favored,  but  hoped  that  this  meeting 
would  stimulate  its  citizens  to  take  a 
deeper  interest  iu  higher  e<hicati(m. 
Ftnally  he  welcomed  the  Society  most 
cordially  to  the  UniTersity  and  tlffi  city. 
President  Walcott,  in  responding,  offered 
iiiaiiy  reasons  why  the  Society  should  meet 
ill  Kochester,  for  that  city  was  intimately 
connected  with  the  early  study  of  geology 
in  this  eounti^',  and  from  it  have  proceeded 
many  eminent  members  of  the  Society. 

The  following  scientitic  papers  were  then 
read: 


The  Ordnvician  S'urrrssion  in  Eastern  On- 
tario: 11.  M.  Am,  Ottawa,  Canada. 
This  paper  dealt  with  the  saoeessioii  of 
paleozoic  sediments  in  that  portion  of  the 
province  of  Ontario.  Canada,  which  is  trav- 
ersed by  the  Froutcnac  axis  ur  ridge  of 
Arduean  rocks  which  crosses  the  St.  Law- 
rence river  between  the  ci^  of  KingstOD 
and  Brockville  and  conntfts  with  the  great 
Adirondack  massif  to  the  south. 

The  Fronteuac  axis  divides  the  Ordo* 
vieian  strata,  to  the  esst  aa  well  as  to  the 
west,  into  two  series,  which,  though  not 
very  distant,  geographically  speakini:,  arc 
nevertheless  marked  by  important  features. 

On  the  east  side  of  the  axis  the  nonnal 
succession  of  Strata  from  the  Potsdam  to 
the  Medina  is  fotind,  but  on  thi?  we.st  side 
of  the  axis  the  prc-Canibrian  rocks  are  over- 
Iain  by  the  Ridean  sandstone  sneeeeded 
without  Btratigraphie  break  by  the  Birds* 
eye,  Black  River  and  Trenton  strata. 
Fossils,  except  Scolithus,  are  absent  in  the 
Rideau  aandsttme  and  ih«  problnn  of  the 
cquivaleney  of  this  sandstone  was  stated. 

Tn  tlie  diseussifin  Mr.  Pailey  Willis  con- 
sidered tiiat  the  Kideau  sandstone  is  tb»^ 
formatioiial  equivalent  of  the  Potsdam,  but 

not  its  equivalent  in  age.  Professor  W.  M. 

Davis  considered  it  pre-Black-river  in 
time,  but  of  unsettled  age.  Mr.  Walcott, 
emphasizing  the  shifting  character  of  the 
deposits  around  the  Adirondacks,  sug- 
gested that  the  Rideau  was  the  shore 
equivalent  nf  the  Caldferons  (Beekman- 
town)  and  Chazy. 

Stratigraphie  and  FauTuH  SveeessUm  la 

the  Hamilton  Group  of  Thedford,  On- 
tario: IIervey  W.  SiiiMOi  and  A.  W. 
GuABAU,  New  Vork,  N.  Y.  Read  by  Mr. 
Shimer. 

The  Thedford  Hamilton  admit*  of  a 
three  fold  division,  einsely  corrcspondins: 
to  that  of  the  Hamilton  of  western  New 
York.  The  limitations  of  the  dnraeteiiitie 
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species  correspond  in  a  remarkable  degree 
to  thooe  obMired  in  western  New  York. 

The  encrinal  limestone  is  the  central  mem- 
ber in  both  Iwnlities,  and  the  chief  coral 
zone  lies  just  above  this  stratum  in  both. 
A  Btriking  diMinuIarity  exists  between  the 
Hamilton  of  Tbedford  and  the  correspond- 
ing horizon  '  Trnvrrsc  trronp)  of  Al]>onfi. 
ilichigan,  the  next  important  outcrop  of 
this  formation  to  the  northwest.  Tlie  di£- 
ferenee  is  shown  ehldly  in  the  faunas. 
Till'  paper  was  discussed  by  J.  M.  Clarke, 
H.  S.  Williams  and  A.  \V.  Grabau. 

The  Travi  rxe  Group  of  Michigan:  AUADiKm 

W.  Grabau,  New  York,  N.  Y. 

Two  sections,  one  on  Thunder  Bay  and 
the  other  on  Little  TraTerse  Bay,  show  the 
strongly  calcareous  facies  of  the  strata, 
whicli  is  most  marked  in  the  ^restern  sec- 
tion, in  both  seetious  tlie  upper  limit  of 
tho  Travone  groups  is  marked  hy  th«  St. 
Clair  Black  shale,  and  the  lowest  portion 
of  the  croup  is  a  bed  of  blue  clay  80  feet 
thick.  The  fauna  varies  with  the  rock. 
Tb»  reef  eharacter  of  the  limestone  strata 
was  diaeussed.  The  faunal  eharaeter  of 
the  strata  was  diseuiwed  by  Professor  H. 
S.  Williams,  and  the  reef  structure  by  Mr. 
Chaa.  D.  Waloott  The  Society  then  ad- 
journed for  luneh,  many  members  availing 
themselves  of  the  opportunity  offered  to  in- 
spect Ward's  Natural  History  establish- 
ment, where  a  lunch  was  provided. 

The  afternoon  Beasion  waa  called  to  order 
at  2  o'doek.  The  following  papers  were 
read : 

The  Lower  Carloitiferous  Area  in  Indiana: 
T.  C.  Hopkins,  Syracuse,  N.  Y. 
The  Lower  Carboniferous  strata  in  west 
eoitral  Indiana  undwgo  quite  mariied 
chanpos  along  the  Ktriko.  The  oxitcropa 
have  been  traced  in  detail  and  represented 
on  the  State  map.  The  heavy  calcareous 
depoflitB  of  the  sonthmi  part  of  the  area 
thki  out  to  the  northward  and  give  way  to 


argillaceous  and  sandy  deposits.  This 
transition  has  an  important  bearing  on 
the  geological  history  of  this  region. 

The  following  subdivisions,  based  on 
lithologie  but  not  paleontologic  features, 
were  discussed.  Kaakaskia,  MitcheU,  Bed- 
ford; Harroddsburg  and  Knob»ton4, 

The  paper  was  briefly  discussed  by  W. 
B.  Scott,  J.  B.  Wolf  and  W.  M.  Davis.  Dr. 
A.  C.  Lane  discussed  the  relations  of  sim- 
ilar beds  in  Midiigan,  and  raised  the  ques- 
tion as  to  the  origrin  of  the  silica  in  the 
hods  under  consideration,  and  its  value  as 
a,  horizon  marker.  He  suggested  that  it 
might  be  supplied  by  voleanie  eruptions, 
even  from  a  diatanee.  Mr.  Walcott  briefly 
discussed  the  economie.  importance  of  the 
limestones  of  these  formations.  Brief  re- 
marks were  also  made  by  Dr.  A.  F.  Foeivte, 
and  responded  to  by  Dr.  Hopkins. 

Geological  Ilonzon  of  the  Kanawha  BUxck 
Flini:  I.  C.  Whifb,  Horgantown,  W.  Ya. 
The  first  comprehensive  description  of 
the  Kanawha  Bhiek  Flint  was  given  by 
W.  B.  Rogers,  and  besides  this,  the  works 
of  Stevenaon,  the  Piatt  Brothers  and  H. 
M.  Chance  were  considered  as  having  added 
most  to  our  knowledge  of  the  details  of  the 
Appalachian  carboniferous  stratigraphy. 
The  name  Conemaugh,  proposed  by  Frank- 
lin Piatt,  haa,  according  to  W.  B.  Qark, 
priority  over  Elk  River  series  applied  to 
the  'Barren  mea.snres'  of  Rogers,  by 
White.  Piatt's  name  was  accepted  for  the 
beds  lying  between  the  Pittabnrg  coal  and 
the  Upper  Freeport  coal.  The  position  of 
the  Kanawha  Blaek  Flint  is  at  the  hase  of 
the  Conemaugh  series,  though  David  White 
places  it  some  200  feet  down  in  the  AUe- 
ghiiny  scries  from  paleobotanic  evidence. 
The  work  ui'  Messrs.  Campbell  and  ^fcn- 
denhall  was  re\'iewed,  the  speaker  disagree- 
ing with  their  interpretations.  The  prob- 
lem waa  attacked  anew  by  the  speaker  and 
from  »  new  standpoint,  by  tracing  Ae 
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baHHl  eualLxMl,  and  the  accompanying  Ma- 
homng  saaditoiie,  a*  well  w  the  Red  bed 
series  with  its  included  crinoidal  limeRtotie, 
from  tJie  Penn^^ylvania  line  to  "West  Vir- 
ginia. The  rcHult*  of  this  new  work  were 
in  doee  agieement  with  thoae  arriTed  at  by 
tlie  speaker  in  previous  studies.  The 
speaker  eonclnded  with  the  following 
corollaries : 

A.  Some  eoal  bed%  limeirtoiies  and  aand- 
atones  may  be  followed  for  himdreds  of 
miles. 

B.  Stratigrai>hy  is  superior  to  paleo- 
botany iix  correlatiom. 

C.  Paleobotany  should  be  used  merely 
aa  an  aid  to  stniti^'niphy. 

Tlio  pa|M'r  broiisrht  out  n  warm  di<;r-nq. 
sion,  in  whieii  Professor  Stevenson,  Jiailey 
'WilliSt  I.  C.  White  and  othera  imrtieipated. 

Pn-sident  AValc<iJt  read  a  telegram  of 
irrcetinL'  from  the  Cordilleran  section  of 
tile  Society,  in  session  in  San  Francisco, 
Cal.  On  motion  of  Professor  Stevenson  a 
similar  greeting  was  returned. 

The  next  ]>aper  read  was: 

Correlation  of  the  Coal  Measures  of  Mary- 
land: Wif .  R  CukSK  and  O.  C.  Martin, 
DnltiTiiore,  Md.    Read  hy  Professor 

1  iark. 

The  object  of  this  paper  was  to  show  the 
equivalency  of  the  eoal  seams  of  Maryland 
with  those  of  adjaeent  reirions  in  Penn- 
eylvatiia  and  West  Virifiiiia.  The  deU'rrniii- 
ation  of  this  etjuivaleuey  is  bused  not  only 
on  the  parallelism  of  lithologic  sequence 
over  wiile  at-eaa,  as  shown  both  by  the  stnie- 
titro  of  flu*  «!Oiini«?  themselves  and  of  the 
interve]nny  beds,  but  also  on  the  fossilifer- 
ous  zones  which  have  been  found  at  numer- 
ous points  throuKliout  this  district.  The 
siniihn-ity  nf  tin  I'hcmieal  composition  in 
each  vein  over  wide  areas  is  also  strikingly 
shown. 

Local  names,  heretofore  used  by  the 
Maryland  survey,  were  abandoned,  and 


thoae  used  in  Pennsylvania  and  West  Yir- 
giniA  ware  adopted.  The  paper  was  dia- 
cussed  by  I.  C.  White,  J.  J.  Stavenaon  and 

Bailey  Willis. 

Arcal  Distribution  of  the  Potoinnc  (Jroxip 
ill  Maryland:  W.  B.  Clark  and  A. 
BiBBiNS,  Baltimore,  Md.  Bead  by  W. 
B.  Claric. 

The  lowest  member  of  the  Atlantic 
coastal  plain  series  is  the  Potomac  group, 
so  named  by  W  J  ftlcGee,  who  considered 
it  a  single  unit.  The  »ge  of  this  group  was 
considered  to  be  Cretaceous  by  paleo- 
botanists,  and  Jurassic  by  Marsh  and 
other  vertebrate  paleontologists.  The 
anthors  have  described  a  fourfold  division 
<if  the  Potomac  into  Patuxent,  Arundel. 
Patapsco  and  Haritan  beds,  and  indicatetl 
the  diatinctive  characters  of  each.  The  areal 
distribution,  whieh  varies  for  the  different 
members,  was  briefly  discussed  by  the 
speaker.  Mai-sh  fcmnd  I>innHaur  remains 
in  the  Arundel,  which,  with  the  underlying 
Patuxent  beds,  is  Jurassic.  The  plant  re- 
mains were  found  in  the  upper  or  Raritan 
beds,  and  these  are  cretaceous.  The  lower 
members  frradunlly  (\]p-  out  northwnrd.  (he 
Patuxent  anil  Arundel  not  occurring  in 
New  Jersey,  though  some  of  the  lower 
members  appear  to  be  present  in  Penmqrl- 
vania.  The  disappearance  is  due  to  a 
northward  transgression  of  the  sea  and  a 
consequent  overlap  of  the  newer  upon  the 
older  beds.  The  paper  was  brieHy  «lis- 
<'us.si'(l  l>v  Pnife';si>t'^  I!^l|>l^i^s  .nid  Holmes, 
and  questions  auswetvd  by  Professor  Clark. 

Oh    vow    Joint    Viins:   G.   K.  Qn^BEBT, 
Waslungtou,  D.  C. 

A  limestone  stratiun  between  beds  of 
Cambrian  shale  from  western  Utah  shows 
inntunernblo  veinlets  of  tho  <5e{rrefration 
type.  In  a  small  hand  speciiuen  passed 
aronnd,  180  veina  were  counted.  These  be- 
long to  22  systems,  which  are  grouped  in 
two  groups,  the  minor  of  whieh  is  aligned 
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with  the  dip  of  the  strata  (which  is  from 
10  to  15  degrees)  and  the  major  group 
with  the  strike.  They  are  believed  to  be 
formed  along  jemia.  The  dip  joint-veiiis 
are  normal  to  the  plane  of  stratificallon, 
the  strike  veins  vary  from  normal  to  the 
stratification,  to  verticality,  and  appear  to 
bATe  been  foimed  «t  diiferent  periods.  The 
grouping  of  the  joint-yeiiis  in  two  diree* 
tions  appears  in  all  the  beds  examined. 
The  scale  of  the  jointing  is  related  to  that 
of  the  bed,  whidi  is  a  thin  one. 

Professor  J.  E.  Wolf  discussed  the  origin 
of  the  jointing  bj  eontraetion  of  the  rock 
on  loss  of  water. 

Frofenor  B.  K.  Emenon  eouidered  tiiat 
tiiej  had  all  the  aspect  of  torsion  joints  as 
produced  in  glass  artificially.  He  referred 
to  Crosby  's  theory,  according  to  which  aii 
earthquake  iiho<:k,pas8itig  throughastratum 
in  ^riiieh  a  difl^t  tomonivas  induced,  would 
produce  the  joints  of  the  type  described. 
Gilbert  consi<h'red  Crosby's  theory  the 
most  plausible,  auU  that  the  shrinkage 
fhecay  was  not  applicable  here.  Bail^ 
WilUs  thought  that  ej^ansion  of  the  rocks 
may  have  been  a  cause  in  the  fracturing. 
Gilbert  emphasized  the  fact  that  no  appar- 
ent eradcs  existed.  N.  H. 'WlnehdU  men- 
tioned similar  phenomena  in  the  Minnesota 
miea  schists,  which  apparently  were  basic 
sediments.  A.  C.  Lane  recalled  joints  of 
similar  type  but  larger  scale  in  the  diabase 
sheet  of  Nahaat,  Ibm. 

Regeneration  of  Clastic  Fddspar:  N.  H. 

WiNCii£LL,  Minneapoliii,  ISiIinD. 

"Hie  literature  was  reviewed  and  the 
speaker's  own  observations  given.  Three 
phases  of  alterations  of  elastic  feldspars 
occur:  (1)  Decay,  (2;  secondary  enlarge- 
ment, (3)  secondary  enlargement  but  tiie 
newly  added  material  extended  so  as  to 
grow  into  crevices  between  the  other  grains 
of  the  rock. 

The  Society  then  adjourned. 


The  evening  session  of  the  Society  was 
opened  at  8:40  o'clock  in  the  ooUege 
chapel,  Anderson  Hall.  President  Charles 
D.  Waloott  ddivered  the  aimttel  addrssa, 

his  subject  beiiif.':  'The  Outlook  of  tha 
(Ieoluf,Mst  in  America.'  He  reviewed  the 
work  now  iu  progress  iu  this  country,  and 
sketched  a  bright  fntnre  for  American 
geology. 

Second  da}-,  Weiinesday,  January  1» 
1902.  The  Council  of  the  Society  met  in 
seasion  at  BiUey  Hall  at  9  o'doek. 

The  meeting  of  the  S(x-iety  wa.s  ealled  to 
order  at  9 :50  by  President  Walcott.  The 
motion  was  made  that  the  previously  dis- 
tributed r^ort  of  th«  Conneil  he  accepted. 
Carried* 

The  report  of  the  photograph  committee, 
prepared  by  N.  H.  Darton,  was  read  liy 
the  secretary.  The  report  was  acuepted, 
and  the  nsnal  appropriation  voted. 

Professor  Dodge  presented  the  report  of 
the  auditing  committee,  statint,'  that  the 
committee  had  examined  the  treasurer's 
accounts  and  found  them  correct  The  re- 
port was  accepted.  Tina  Council  reoom* 
mended  that  the  name  of  the  western 
section  of  the  Society  be  pronounced  Cor- 
dil>ya'ran,  whidi  is  tiie  Spanisli  promm- 
caation,  ued  in  California.-  The  reeomr 
mendation  was  adopted. 

The  Society  then  proceeded  to  the  read* 
ing  of  papers  t 

Qeei&gy  of  the  Snake  River  Plains,  Idaho: 
Israel  C.  Russeli,,  Ann  Arbor,  Mich. 
In  the  Snake  river  basin  are  many  old 
rhyolitic  cones  covered  by  lava  flows  of 
later  origin.  The  extent  and  thickness  of 
the  Snake  river  lava  and  its  relation  to 
the  Columbia  river  lava  were  discussed. 
There  ia  a  decided  Utk  9£  evidence  of 
fissure  eruption  in  the  Snake  river  area. 
The  di.^finclioii  hetwocn  the  cinder  and 
lava  cones  was  illustrated,  and  various 
types  of  lava  from  the  flows  were  shown. 
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The  oharaeteristic  ridges  on  the  older  lava. 

fitrfarns  are  due  to  basal  compression  of 
folds  on  the  surface  of  the  stream,  these 
folds  sometimes  being  hollow  at  the  top, 
though  oompreMed  hdow.  Lantern  views 
and  spccimons  i!lnstratf'(l  these  features. 
Along  eraeks  in  the  lava  streams,  i)araaitie 
cones  are  built  up  aud  these  and  iiuiricrous 
other  ohanieters  of  the  laT»  atream  were 
illustrated  by  lantern  views.  Where  the 
lava  stream  ha.<?  pume  in  contact  with  a 
body  of  water,  the  base  of  the  sheet  ex- 
panda  and  becomes  eeUuIar,  although  the 
character  of  the  lava  is  glassy  from  rapid 
eoolinfr.  The  aand  of  the  lake  or  river  bot- 
toms into  which  the  lava  stream  entered  is 
often  eemented  into  the  base  of  the  aheet, 
and  givea  it  a  white  color. 

The  eanyon  of  Snake  river  owes  its 
pecuhariiies  to  many  of  the  features  dis- 
cussed. Shoshone  falls  are  due  to  a  cone 
or  maaa  of  hard  rhyolite  beneath  the 
basalt,  diseovered  hy  the  river.  Heavy 
lava  sheets  overlie  the  tinely  stratilied,  un- 
consolidated lake  beds  exposed  in  the 
canyon,  which  are  aeaieely  altered  by  the 
lava.  The  base  of  the  latter  is  ^'lassy,  with 
a  few  steam  holes,  but  at  a  sluaf  distatiee 
above,  the  sheet  has  its  normal  granular 
dmraeter.  Prom  beneath  the  lava  stream 
or  from  a  porous  layer,  numennis  powerful 
springs  issue  along  the  side  of  the  c^inyon 
below  Shoshone  falls.  These  may  be  called 
'canyon  springs,'  a  new  term  introdueed 
in  the  elanification  of  apringa.  In  the 
northern  wall  of  the  canyon  ocnir  remark- 
able spring-formed  alcoves  or  side  canyons, 
which  widen  out  amphitheater-likc,  aud 
have  no  atream  at  their  bead.  Powerful 
springs,  issuing  from  the  fine  laeustrine 
betls  underlying  the  lava,  undermine  the 
latter  and  cause  recession  of  the  walls. 
Numeroiia  lantern  viewa  were  uaed  in  ithia- 
tration  of  the  paper. 

ProfcKsor  Kmerson  disenased  the  origin 
of  these  lava  beds  and  their  surface  char- 


acters. He  pointed  out  tlie  similarity  of 
many  features  of  tliese  lavas  to  thof??  of  the 
Hawaiian  volcanoes.  He  compared  the 
baae  of  the  Snake  river  lava,  testing  on  fine 
lake  beda»  with  that  of  the  Trianie  trap  of 
the  Connecticut  Valley,  reating  on  the 
'iViassic  sands. 

Professor  Wolff  discussed  tlie  age  of  the 
lava  flows  and  eonea. 

!Stiucturc  of  (hi  Front  Tiangc,  Northern 
Rocky  Mountains,  Montana:  Bailey 
Willis,  Waahington,  D.  C. 
The  Front  Range  of  the  northern 
Rocki>  s  consists  of  a  series  of  limestones, 
quartzites  atid  silicious  argillitea  aomewhat 
ezeeeding  9,000  feet  in  thickneii^  and 
gently  flexed  io  a  aynelinail  form.  The 
width  of  the  rantje  is  apprt>ximately  twenty 
nuies  from  foothill  to  foothill,  and  the 
synclinal  structure  has  practically  a  cor- 
responding extent.  The  trend  of  tlie  range 
is  from  northwest  to  southeast,  and  the 
strike  of  the  rocks  is  essentially  parallel  to 
it.  The  mass  is,  however,  not  exactly 
aynunetrieal  in  eroas  aeetion,  the  roeka  out- 
cropping on  the  northeastern  side  compris- 
inp  probably  ??,()00  feet  of  strata  lower  in 
the  series  than  the  lowest  on  the  western 
ride. 

Approached  from  the  east,  the  margin 

of  this  synclinal  rna.s.s  is  found  to  rest  dis- 
cordantly upon  black  clays  and  sand- 
stones. These  strata  appear  at  some  little 
distance  from  the  range  in  the  Oreat 

Pliun.s.  dippilij;  deeply  soutluvestward,  but 
where  they  pass  beneatli  the  great  lime- 
stone and  quartzite  series  they  correspond 
very  nearly  in  attitude  with  the  overling 
rocks.  The  relation  of  the  overlying  to  the 
underlying  series  is,  however,  that  of  an 
overlhru.Ht  mass.  In  many  places  the  black 
shales  and  sandstones  were  found  to  con- 
tain Inoceranua  and  Ostrea  charaeteristic 
of  the  Cretneeoiis.  In  the  overlyinp:  roeks 
Mr.  Weller  fortunately  found  fragments  of 
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fossils  wliich  have  been  determined  by  Mr. 
Walcott  as  identical  with  those  discovered 
by  him  in  the  pre-Cambrian  Belt  forma- 
tion. Thm  tlw  diaeordBnoe  eorrespondfl  to 
an  hiatus  of  all  of  the  Paleozoic  and  part 
of  the  Mesozoic.  The  plane  of  overthrust 
dips  gently  to  the  southwest,  and  is  ex- 
posed at  right  angle*  to  its  strOte  fhrongh- 
oat  a  ieetioii  mvm  milen  in  length,  which 
is  eqtuvalent  to  a  displacement  of  that 
amount.  There  are  interesting  details  of 
itraeture  in  the  overthrust  and  under- 
thnut  mama. 

On  the  western  side  of  the  range  parallel 
to  the  valley  of  the  North  Fork  of  the  Flat 
Head  the  anei^t  limeatonea  and  qnartntea 
preaent  a  bold  faee,  and  the  stratigraphiQ 
relations  of  rocks  found  west  of  the  Flat 
Head  valley  indicate  that  this  face  is  a 
deeply  eroded  fault  scarp  of  the  normal 
type.  The  Taller  of  the  North  Fbric  of  the 
Flat  Head  (Ktntains  lake  beds,  which  are 
by  analogy  with  similar  formations  in  Mon- 
tana tentatively  referred  to  the  Miocene  or 
Plioeene. 

From  these  data  it  is  inferred  tiiat  Hnb 
atnictural  history  of  the  rannre  comprises: 

First.  Deposition  of  Cretaceous  sedi- 
ments of  veiy  eoondeFable  thickness  ad- 
jacent to  a  shore  not  far  from  the  present 
site  of  the  range  and  upon  a  land  whose 
surface  consisted  of  the  pre-Cambrian 
limestones  and  quartzites. 

Scetmd.  That  in  aome  poat-Cretaoeona 
epoch  compressive  strains  resulted  in  a 
fold  overturned  toward  the  northeast,  and 
ultimately  in  the  development  of  a  corre- 
sponding ofvarthmat  &nlt. 

Third.  That  at  some  later  date,  probably 
Miocene,  normal  faulting  resulted  in  rel- 
ative uplift  of  the  mass  of  the  front  range 
and  downthrow  of  the  mass  of  the  Flat 
Head  valley. 

The  next  paper  was  a  continnafinn  and 
illustration  of  the  preceding  one,  numerous 
lastem  views  being  shown : 


I'hysiography  of  the  Northern  Jiocky 
Mountains:  Bailex  Wilus,  Washing- 
ton, D.  C. 

Professor  Coleman  disemeed  the  physi- 
ography and  orif,Mn  of  the  structure  of  the 
region  to  the  north  of  that  described  by 
Bailey  Willis.  Profestsor  Davis  discussed 
the  straeture  and  pliyaiogra|»hy  of  the 
region  described,  Mr.  Walcott  compared 
the  section  of  pre-Cambrian  rocks  of  the 
Belt  Mountain  terrane  with  that  given  by 
Willis  in  the  Northern  RoekieSy  and  eon* 
aidered  the  probability  that  the  oitire 
series  involved  in  the  fnmt  range  ia 
Algonkian. 

The  Walls  of  the  Colorado  Canytm:  W.  M. 

Davis,  Cambridge,  Maas. 

The  general  profile  of  the  canyon  walla 
depends  on  rock  structure,  and  not  on  a 
pause  in  the  elevation  of  the  plateaus.  The 
variation  of  profile  from  the  narrow  canyon 
in  the  Uinkaret  plateau  to  the  wido 
canyon  in  the  eaatem  ESaibab  is  due  to 
variation  in  the  character  of  the  strata. 
The  pattern  of  spurs  and  recesses  varies 
with  the  stage  of  dissection.  The  pattern 
commonly  seen  in  the  Red-wall  elifls  is  re- 
peated in  the  Ton  to  cliflEs  where  the  latter 
are  much  worn.  The  pattern  usually  seen 
in  the  Tonto  is  repeated  in  the  Red-wall 
where  it  ia  leas  worn.  Brief  mention  waa 
made  of  details  oonneeted  with  the  nnoon- 
formities  seen  in  the  canyon  walls. 

The  paper  was  illustrated  by  lantern 
views,  and  waa  briefly  diaeuaaed  by  Mr. 
Walcott  and  others. 

The  Society  then  adjonmed  for  the 
noon  recess. 

The  papers  of  the  afternoon  session 
were: 

Roek  Basint  at  the  ffden  MiMf  Mickipi- 
eoiom  A.  P.  Coldcak,  Toronto,  Canada. 

Two  small  lakes  or  ponds,  each  a  quar- 
ter of  a  mile  long  and  two-thirds  as  wide, 
ji»t  weat  of  the  Heloi  iron  wSm  near 
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Mictiipicoton  uu  the  uorth  nhotv  uf  Lake 
Snpemor,  present  very  interartiiig  ex- 
amples of  rock  basins.  Unlike  most  of  the 
smaller  rock  baain  lakiM?  of  Canada,  they 
are  not  of  glacial  origin  and  probably  were 
not  even  scoured  <rat  by  the  iee,  since  th^ 
an  narrowly  enclosed  by  steep,  rocky 
ridges  rising  about  150  feet  to  the  north 
and  south  and  450  feet  toward  the  east 
Tlie  ahiq^  of  flM  vaXbiy  is  somewhat  like 
fliat  of  aa  annefaair  with  its  back  to  the 
east,  tbe  two  ponds,  ealled  Boyer  and 
Sayors  lakes,  oeeupyiug  the  narrow  seat. 
They  had  a  depUi  of  from  125  to  150  feet 
in  tlw  beguiaing,  but  Boyer  lake,  the 
higher  one,  is  now  partially  pumped  out  to 
facilitate  mininjr  operations.  From  Boyer 
to  Bayers  lake  the  fall  is  25  feet;  and 
from  Sabers  to  Talbot  lake,  whieh  is  be- 
yond the  high  n  k  wnV.H  of  Ae  valkj, 
latere  is  a  drop  of  75  feet. 

The  valley  of  the  two  ponds  is  cut  from 
voeka  belonging  to  the  iron  range,  chiefly 
siderite  and  granular  biUca  banded  with 
matrnctite  or  heavily  charged  with  jiyrite, 
and  the  lowest  point  of  the  rim  of  each  con- 
sists of  silicious  siderite  containing  much 
pyrite.  The  side  walla  of  the  valley  are 
of  greenish  sehists.  The  hollowing  of  the 
basins  ninst  have  been  due  to  solution,  j^er- 
haps  ot  parts  of  the  iron  range  rocks  which 
had  been  shattered;  and  the  deposit  of  the 
large  ore  body  at  the  eastern  end  of  Boyer 
lake,  where  a  high  hill.  I'onsisting  largely  of 
impure  siderite,  drops  stcoply  down  to  the 
basin,  probably  has  a  bearing  on  their  fbr« 
mation,  the  decomposition  of  pyrite  per^ 
haps  furnishing  the  solvent. 

The  next  paper  was: 

Tk»  J9/feel  of  the  Shore  Line  an  Wavett 

W.  M.  D.wis.  Cambridge,  Mn<;s. 

The  paper  was  a  statement  of  the  traii)*- 
formations  of  waves  as  they  run  in  upon 
shore  lines  of  different  forms,  with  speeial 
reference  to.  the  refraetion  of  waves  on 


headlands  and  m  bays,  and  tu  tho  forma- 
tion of  surf. 

The  breaking  of  waves  is  not  so  much 
due  to  a  retardation  by  friction  of  the 
base  of  the  wave  in  shallow  water,  as  gen- 
erally assumed,  aa  to  the  absence  of  water 
in  ft  out  of  the  wave  near  the  shore. 

The  next  paper  was: 

Variation  of  Giofhrrmal  Gradient  in 
Michigan:  Alfked  C.  Lane,  Lansing, 
Mich. 

The  geothsmai  gvadimiit  in  Midiigan  ap- 

pears  to  vary  from  1"  F.  in  107  feet  to  1" 
in  54  feet.  Among  tlie  different  caus^  Of 
variation,  the  varying  diilusivity  of  the 
roeka  ^peara  to  be  important. 

DiflwiTity  varies  with  the  density ;  the 
more  porous  the  rock,  the  smaller  the 
diffusivity.  The  limestones  of  Cheboygan 
have  a  diffusivity  paralleling  that  of  the 
enppor-bearing  roelcs  of  KewenAw  Point. 
The  dilTusivity  of  the  shales  of  Michigan 
is  widely  at  v&rianee  with  that  of  tbe  lime- 
stones. 

The  nest  two  papara  were  preaented  to- 
gether and  iUostrated  by  lantern  views: 

Origin  and  Distrihution  of  thr  Loess  in 
Northern    China    and    Central  Asiu: 
GeoBOE  FstEDEHicK  Wbiuuy,  Oberlm,  O. 
Detailed  observations  in  China,  Mon- 
golia, and  Turkestan  were  presented  which 
bear  upon  the  fluvio-glaeial  theory  of  the 
origin  of  the  lo^  of  these  regions,  and  of 
its  distribution  by  wind  or  wator. 

No  evidence  of  glaciation  is  found  where 
(reikie  and  Krapotkin  assumed  it. 
The  Age  of  Lair  Baikal:  Okokqb  Febd- 
ERICK  Wbmjut,  Oberiin,  Ohio. 
The  region  about  Lake  Baikal  is  covered 
with  strata  of  Tertiaiy  (and  pos,sit)ly  Trias- 
sir)  aiTf.  eontaiTiing  eoal.  These  hod.s  are  de- 
rivtMi  from  the  se<imients  which  were  carried 
by  now  existing  streams  into  the  bssin  frwn 
the  sorronnding  mountains,  before  the 
present  lake  eame  into  existenoe.  At  tbe 
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estimated  rate  of  cfo-^inn  tlic  entire  lake 
would  he  filled  in  4O0,UU0  years,  whereas 
it  is  not  a  quarter  fall,  and  probably  not 
oaie  tenth  full.  The  age  of  Lake  Baikal  ia 
perhaps  100.000  years  or  less.  That  this 
region  was  formerly  connected  with  the 
sea  is  shown  by  the  speciea  of  seal  found 
in  Lake  Baikal,  whidi  are  alao  found  in  fhe 
Caqyian  aea.  Other  evidence  of  recent 
8iibmer«;enec  followed  l)y  redevation  exists. 
A  period  of  increased  precipitation  caused 
the  freahening  of  all  the  waters  of  the 
inland  lakes  of  this  region. 

Professor  Scott  discussed  the  importance 
of  (polean  action  in  the  formation  of  strati- 
fied beds,  referring  to  those  of  Santa  Cruz 
in  Patagonia,  in  whieh  Tertebrate  remains 
have  been  fonnd  finely  preserved. 

On  SofM  Anticlinal  Folds:  T.  C.  Hopkins 
and  lianiN  SiuLLWoon,  Syraense,  N.  T. 
Read  hy  Professor  Hopkins. 

A  number  of  nnique  folds  occur  in  sev- 
eral small  and  rather  deep  ravines  in  the 
vieinitgr  of  Meadviile,  Pa.  They  are  of 
limited  extent  botii  Tertical  and  linear,  and 
so  far  as  kno'mi  occur  only  in  the  bottom 
of  the  ravines.  The  relation  of  the  folds 
to  certain  land -slip  terraces,  suggests  a  cause 
for  these  folds  whieh  are  often  asymmet- 
rical. 

Professor  I.  C.  White  referred  to  similar 
folds  in  other  portions  of  Pennsylvania. 
Ke  considered  that  gas  formed  below 
found  an  opportunity  to  eaeape  in  the  rel- 
atively weak  bottoms  of  canyons, causing  an 
upward  puahing  of  the  strata.  Professor 
Bri^iam  mentioned  the  oeenrmoe  of  sim< 
ilar  folds  in  western  New  York.  PMfessor 
lvUf?sell  recalled  folds,  in  the  bottoms  of 
canyons  in  western  Idaho,  where  the  strata 
are  sharply  arched.  Land-slip  terraces  oc- 
ear  on  both  ndeo,  there  being  thin  no  un- 
equal pressure.  He  considered  that  the 
downward  pressure  of  the  wall  rocks  of  the 
canyons,  and  the  relief  of  pressure  iu  the 


bottom,  caused  the  arching.  Profe&qor 
Stevenson  discussed  other  folds  in  Pennsyl- 
vaniiL  Mr.  C.  J.  Sarle  mentioned  folds  in 
the  OUntoo.  beds  at  Boehsstsr  and  other 
localities. 

The  following  papers  were  then  read  by 

the  author: 

Distribution  of  the  Internal  Heat  of  the 
Earth:  T.  C.  Chamberlik,  Chicat^o,  111, 

Has  the  h'ate  of  Uotalion  of  the  Earth 
Changed  Aj^prcciably  During  Geological 
Historyf  T.  G.  CHAHBSBLDr,  Chieagd^ 
111. 

The  papers  were  a  discussion  of  the 
mathematical  and  physical  principles  in- 
volved, and  fhe  availaUe  ocpanmental 

data.  The  geological  application  to  the 
phenomena  of  volcanoes,  mountain  fold- 
ings, etc.,  and  to  the  great  questions  of 
physical  geology  was  disenased. 

In  discussion  some  remarks  wwe  made 
by  Profes-sor  Coleman. 

The  Society  then  adjourned  until  the 
next  day. 

The  annual  dinner  was  served  at  eight 
o'clock  at  the  ^Yhitcorah  IIon.se.  President 
Walcott  occupied  the  head  of  the  table, 
which  was  graced  by  the  presence  of  a 
numbor  of  ladies.  The  afterdinner 
speeches  touched  upon  the  future  policy  of 
the  Society  and  other  topics,  and  con- 
tributed largely  to  the  enjoyment  of  the 
dinner,  which  was  voted  one  of  tiie  best 
ever  attended  by  those  present. 

Third  day,  TImrsday,  .January  2,  1902. 
The  Council  met  at  9  o'clock  in  Sibley 
Hall.  The  meeting  of  the  Soeiety  waa 
called  to  order  at  10  o'clock,  Vice-Presi- 
dent Winchell  in  the  chair.  Professor 
Clarke  asked  for  a  statement  from  the 
secretary  concerning  the  relation  of  the 
Socie^  to  Section  E  of  fhe  Ameriean  Asso- 
ciation, especially  in  regard  to  not  win* 
ter's  meeting  in  Washinsfton. 

The  following  papers  were  read: 
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Um  of  tht  t^mi.Litid^  and  Clifton  ImM' 
Btonei  in  Tenneuee  Oeohgy:  Aua.  F. 

FoEKSTE,  Dayton,  Ohio. 

The  Lower  HeUlerberfr  was  nanu-d  in 
Teauessee  from  ila  expusui-e  at  Liudeu, 
where  it  ia  but  12  feet  thick,  while  the 
maximum  thickness  is  between  75  and  100 
fwt.  Poerste  questioned  the  advisability  of 
naming  a  formation  from  the  place  of  its 
minimum  espemre.  Faonal  and  strati- 
gnpbie  eharaetemtiet  were  given. 

Bearing  of  the  Clinton  and  Osgood  Forma- 
tions on  the  Age  of  the  Cincinnati  Antt- 
eUne:  A.  P.  Fobbstk,  Dayton,  Ohio. 
In  eontinuation  of  former  studies  the 
author  devolDpcd  his  inti'ri>rctation  of  the 
Cincinnati  anticline.  The  Devonian  axis 
of  the  anticline  was  nortbeaat  and  taaik- 
weat,  while  the  preaent  tt&a  ia  north  and 
Roiith.  The  Clinton  strata  over  tho  orntral 
portion  of  the  anticline  arc  coarse  lime- 
sands  with  wave  marks  and  crossbedding, 
and  heds  of  conglomerafeM.  North  and 
aouth  of  this  area,  the  material  is  a  Bne 
limo-mud.  The  relation  of  these  features 
to  those  formerly  dc^ribed  was  discussed. 

J.  M.  Clarke  diflonaaed  the  anbdiviaion  of 
til-  Lower  Ilelderberg  of  Tennessee.  The 
fauna  ha.s  a  Silurian  fanes.  T.  C.  "White 
called  attention  to  the  importance  of  the 
Clintoa  Iron  Ore  bed,  and  ita  extenaion  in 
Maryland  and  Pennsylvania.  Brief  ze- 
mnrks  were  also  made  by  H.  M.  Ami  and 
B.  K.  Emerson. 

Kote$  on  the  Catalogue  of  Types  in  the 
OeologiMl  Department  of  ike  American 
Museum  of  \atural  HistOfU:   B.  0. 

IIovEY,  New  York. 

The  paper  was  an  exposition  of  the  great 
work  recently  completed  «t  the  Mnsenm  in 

the  cataloguing  of  the  large  number  of 
tjTJes  and  fiprured  spnumens  in  the 
Museum,  and  of  looking  up  references  for 
cadh  ipecimen.   Complimentaiy  remarks 


were  made  by  J.  M.  Clarke,  H.  H.  And,  and 
others. 

The  .\cw  Carbojiifermit  Age  of  the  Union 
ttiul  I'iverdalc  formations  in  Jiowt 
Scotia:  II.  M.  Ami,  Ottawa,  Ont 
In  Coteheater  eounty  lower  Carbonifer- 
ous beds  are  thrust  over  the  newer  Union 
and  Riverdale  beds,  which  hy  their  fossils 
are  known  to  be  middle  C'arboni£ei"ou«.  In 
Pictou  county  the  Lower  Carboniferous 
rest  oneonf  ormably  upon  the'  nptumed  Eo- 
Devonian,  with  which  the  Union  and 
Riverdflle  beds  were  fonnerly  correlated 
by  stratigraphers.  The  evidence  of  the 
overthmst  is,  however,  complete.  The 
Unidn  and  Kivwdale  beds  of  Nova  Scotia 
are  equivalent  respectively  to  the  Minpeek 
and  Lancaster  formations  of  New  Bruns- 
widr. 

Origin  of  the  Faunae  of  tka  MaretUue 
Limestonee  of  New  York:  John  M. 

CuutKK,  Albany,  N.  Y. 

The  Marcellus  fauna  is  characteristically 
a  hitominoiia  mud  fauna.  Two  prominent 
limeatone  beds,  the  Ooniatite  and  Stafford 

limestones,  carry,  the  one  an  upper  Onon- 
daga fauna,  and  the  other  a  lower  Tlamil- 
ton  fauna.  The  former  makes  its  appear- 
ance near  the  meridian  of  Roebeater,  and 
extends  eastward,  rising  relatively  higher 
and  higher  in  the  bituminous  shales.  The 
other  ends  at  the  same  meridian  and 
thickens  westward.  The  fauna  of  the 
0<»iiatite  limestone  (fanna  of  Agoniatitet 
expansus)  represents  «n  eastward  migra- 
tion of  the  upper  Onondaga  fauna,  which 
had  persisted  in  the  west,  while  the  bitu- 
minous mud  fauna  had  already  become 
established  in  the  east.  The  Stafford  lime- 
stotie  fauna  is  a  prt-nuneial  Hamilton  fauna, 
which  persisted  for  a  time  and  then  was 
overwhelmed  again.  The  Onondaga  and 
ITamilton  faunas  appear  to  have  come 
from  the  northwest,  while  the  bituminous 
mud  fauna  of  the  typical  Marcellus  shales 
came  from  the  southwest 
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In  discussion,  brief  remarks  were  made 
by  I.  C.  White,  A.  P.  Brigham  and  A.  W. 
Gr&bau. 

In  tlie  «1»aioe  of  tbe  aatlion  the  fol- 
knring  papen  i««re  read  hy  title: 

Notts  on  Mts.  Hood  and  Adauu  omd  ikeir 

Glaciers:  II.  F.  Reid. 
Kcewaitn  and  Laurentide  Ice  Sh4ets  in 

MrnnenOa:  A.  H.  Elpthan. 
Dwoman  /Nterval  m  ihe  OgarJts:  0.  R. 

Keybb. 

Devonian  Fitk-Fauna  of  Iowa:   C.  R. 

0€otogieal  Seetum  in  Northern  Alaska, 
along  the  152d  Meridian:  Fjumx  C. 

SCHBAOER. 

A\otes  on  the  Oeology  of  Southeastern 

Alaska:  Auved  H.  Bsooica. 
Oteiogy  of  the  Virgilina  Copper  District  in 

Virginia  and  North  Carolina:  Thomab 

L.  Watson. 
Cnttyhunk  Idend:  F.  P.  OmxiVEB. 
The  Mehokea  ealdera  on  BawaH:  C.  H. 

ITlTCIICOCK. 

A  resolution  of  thanks  to  the  president 
and  tnifltees  of  the  tJniTOirsity  of  Rodhea- 
ter  and  to  the  professor  of  geology,  the 

sf'frotan,'  of  the  Sticicty,  iv;;-  nflVrod  by 
Profe^or  Euiersou,  and  ufter  some  re- 
marks by  Professor  Coleman  was  unani- 
moiuly  adopted.  After  aome  elodng  re» 
marks  by  the  vice-president,  the  Society  ad- 
journed until  December.  1902. 

A  large  proportion  of  the  fellows  re- 
mained kt  Boeheater  to  attend  the  evening 
leo^tion  given  by  President  and  Mrs. 
Rush  Rhees,  of  the  Univer?5ity  of  Roches- 
ter. The  afternoon  was  devoted  to  short 
exenraioina  to  the  G<aiesee  gorge  and  other 
loealitiee  about  Rochester,  and  to  an  inapee- 
*i"n  of  the  establishment.s  of  Ward's  Nat- 
ural Science  Bureau,  the  Bausch  and  Lomb 
Optical  Company,  etc. 

Amadeus  W.  Grabau. 

('•oi.fMnTA  I'^rn'msTTT, 
DEPAirriieNT  of  Geuuwt. 


F0RE8TRY  IN  KEW  YORK  BTATS, 
The  New  York  State  School  of  Forestry, 
located  at  the  New  York  Land  Grant  Col- 
lege, with  its  laboratoriea  in  the  form  of 
trained  man  in  this  department  in  the 
Adirondacks,  is  di.si'overirijr  that  the  di£S- 
culties  which  have  attended  so  generally 
the  .  promotion  of  pure  ndenoe  in  our  col- 
leges and  schools,  during  the  past  gener^ 
ation  and  earlier, are  not  neees.sarily  evaded 
or  lessened  when  the  question  becomes  one 
of  promotion  of  applied  science  and  the 
utilisation  of  adentifie  method  direetly  in 
the  promotion  of  the  highest  intereata  of 
the  State  and  of  its  people. 

New  Y^ork  was  the  first  of  the  States  of 
the  Union  to  provide,  on  a  suitable  work- 
ing scale,  for  the  introduction  of  the  art 
of  forestrj'  into  this  country  by  systematic 
and  scientific  instruction  in  a  technical  col- 
lege, purely  and  profeasionaRy  devoted  to 
that  work.  It  established  the  '  College  of 
Forestry '  as  a  department  of  the  State 
euiiege,  Cornell  University,  authori7.ed  the 
purchase  of  a  large  tract  of  forested  laud, 
gave  direetioos  that  the  work  should  be 
done  under  the  supervision  of  an  expert, 
scien title  luid  practically  trained  forester, 
and  conferred  ample  authority  upon  the 
College  of  Forestry,  its  director  and  the 
univeisity  board  of  trustees,  to  establish 
and  permanently  sustain  the  college  and 
its  work.  The  primary  purpose  of  the  col- 
lege was  the  educatixm  of  professionally 
trained  foresters.  This  provision  waa  made 
in  1898  and  was  at  once  put  into  opera- 
tion. Laud  was  purchased— outside  the 
State  Beanrvation  and  thus  not  subject  to 
the  constitutional  limitations  afleeting  that 
reservation    and  work  pn^mptly  begun. 

Hardly  had  tliis  long-needed  and  im- 
mensely important  enterprise  been  inaugu- 
rated by  the  apjKrintmmt  of  Director  Fer^ 
now,  the  moat  experienced,  iirofrssionally 
trained  man  in  this  dop;irtiiu-nt  in  the 
country,  and  the  schedule  of  work  and 
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study  and  laboratory  practice  determined 
upon  than  an  opposition  arose,  on  the  part 
u£  interested  and  ignorant  persona,  that 
wM  as  well  organised  and  aa  savage  as  any 
attack  upon  Cornell  Univenity  in  its 
earlier  days  of  f^turm  und  Drnnrj.  The 
management  was  accused  of  seeking  to 
make  the  Adirondaek  traeto  *  as  barren  as 
tiie  top  of  Mount  March,'  of  'methods 
unf]pr  %vhiL'h  cverythintr  in  the  slia])0  of 
wood,  right  down  to  shrulw,  is  l)eiug  sold 
and  cut, '  of  infringing  upon  the  State  pre- 
serve and  the  State  Constitution.  It  was 
asserted  that '  the  land  is  being  stripped  as 
clean  as  ever  it  would  hp  stripped  by  wood- 
pulp  men,  •  •  •  cleared  of  everything  but 
hnnii,'  that  one  eotnpai^  is  takiuft  all  the 
soft  wood  and  another  is  '  taking  the  rest 
of  the  prowth,  riprhl  do%vn  to  saplinjifs '; 
and  numberless  other  equally  false  and 
fooliah  tales  reinforced  the  biU  of  eom- 
plaint. 

To  this  curious  and  unintelligent  as- 
sault it  became  necessary  to  reply,  as  the 
nfirffspapeiB  had  taken  it  serioosly  in  many 
instances  and  a  hue  and  cry  was  being 

raised  which  inipht  xcvy  prohably  do  nnieh 
injury  to  the  new  enterprise,  to  the  best 
interests  of  the  State  and  to  the  reputaliuu 
of  the  univefrily  and  the  ooUege.  Direet- 
or  Pemow  has  prepared  an  open  letter 
regarding  the  matter  from  which  we  ab- 
stract the  following: 

The  introdnetioD  in  the  United  States  of 
forestry  methods  in  managing  forest  prop- 
erties has  been  delayed  by  just  sm  h  mis- 
conceptions, misstatements  and  misdirected 
attacks  as  characterize  the  Inenbrations 
lately  published  in  various  newsiiapi  rs  re- 
^'arding  th<^  dointrs  of  the  College  of  For- 
estry in  the  Adirondacks. 

THS  SITUAttOK. 

Cornell  University  was,  by  the  State,  in- 
vited to  establish  a  College  of  Forestry, 
in  which  professional  foresters  were  to  be 


educated,  and  at  the  same  time  there  was 

given  to  it,  as  an  experiment  station  in 
charge  of  the  College  of  t'orestry,  a  tract 
of  land  in  the  Adirondacks,  from  which 
the  lumbermen  had  culled  the  pine  and 
spruce.  On  thi.s  traet  it  was  to  show  how 
such  a  culled  hardwood  forest  might  be 
managed  under  foveatry  principlea. 

The  College  of  Forestry  does  not  con- 
trol  the  StatP  forest  reserve,  has  not  even 
a  voice  in  its  management,  nor  is  it  operat- 
ing on  any  State  lands,  the  tract  at  its  dis- 
posal having  been  deeded  directly  from 
the  owners  to  Cornell  University.  While 
it  would  have  a  perfect  right  to  cut  the 
timber  down  to  saplings,  it  does  nut  do  so, 
for  good  wasone. 

WHAT  IS  PORF-STRV  ' 

Forestiy,  in  simplest  terms,  means  no 
more  nor  leas  wiA  reference  to  wood  crops 
than  agricolture  means  with  reference  to 
food  crops.  Tt  is  a  business  which  is  con- 
cerned in  the  production  of  useful  ma- 
terial, the  most  important  and  most  widdy 
used  material,  next  to  food  materials.  It 
i<5.  then,  entirely  utilitarian.  It  is  not  eon- 
eerned,  at  least  directly,  with  the  beauty 
of  trees  or  with  the  ahdter  for  game,  al> 
though  these  aspects  may  be  incidentally 
looked  after.  Also  incidentally  and  more 
prominently  must  the  iuHueuce  of  a  for^t 
cover  on  soil  and  water  conditions  be  kept 
in  view.  This  latter  intereat  is  direeOy 
important  to  the  forester  himself,  since  he 
must  keep  his  ground  in  satisfactory  pro- 
ductive condition,  if  he  expects  to  be  suc- 
cessful with  his  crop.  The  forester,  then, 
looks  on  the  forest  as  a  crop  and  Uiat  in- 
volves r«af4ii^  0*  loeU  m  pLan^ihg, 

THX  VOBBBm  A  BAKVBBTBB. 

He  is  a  logger  aa  well  as  a  sower;  he  uaea 

the  axe  a.s  well  as  the  spade  and  dibble. 
He  uses  the  axe  even  more  than  the  plant- 
ing tools,  for  under  certain  conditions  be 
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may,  by  judieiolu  managieineiit  in  the  cut- 
titiu'  of  tlie  old  Prop,  secure  tlio  new  crop  by 
the  seeds  falling  from  the  old  trees  before 
he  removes  them. 

This  ia  the  differenee  betweoi  th«  lum- 
berman and  the  forester.  The  hunberman 
simply  reaps  nature's  product,  takes  the 
best  trees,  the  best  cuts,  and  leaves  the 
rest  in  possession  of  the  soil  for  nature  to 
do  nith  it  as  it  pleases,  either  to  let  it 
grow  up  to  weeds  and  brush  or  to  reeover 
the  soil,  iu  due  time  reproducing  another 
crop.  The  forester  has  the  obligation, 
when  he  reaps,  to  provide  systcmalically 
for  a  new  crop;  not  llic  cliaiice  voltrntecr 
crop  of  nature,  but  one  of  economic  value, 
of  qpeeies  that  are  most  useful,  in  larger 
quantity  and  better  form  and  in  siiorter 
time  than  natnr^  onaided,  eoiiM  or  would 
produce. 

If  the  College  of  Forestry  were  only 
kiggiiig  its  traet  as  the  Itunberman  does,  it 
wonld,  indeed,  he  raniss  in  doing  its  dntgr. 

Tf  the  coUetrc  were  only  doing  what  is 
proposed  to  be  done  on  certain  parts  of 
the  State  Forest  Reserve,  namely,  to  enll 
oat  the  valuable  spruce  and  leave  tlio  hard- 
woods altncrethfr,  it  would  still  he  romis!? 
in  its  duty,  for  while,  to  be  sure,  the  charge 
of  denuding  the  land  could  ndt  be  brought, 
there  woidd  not  be  any  good  forestry  prae- 
tice  in  nu'rely  rodiu'-inrj  iho  most  vahm!)le 
part  of  the  crop  and  its  chances  of  repro- 
duction. 

RFJ>BC>Dl-CTION  THE  KET-NOTB  OV  P(»B8TBY. 

The  forester  nmy  not  harvest  his  crop 
without  systematically  providing  for  repro- 
diietb>ii,  replacing  the  harvested  crop  by  a 
crop,  if  possible,  superior  in  composition. 
This  can  he  aocomplished  in  more  than  one 
way,  and  the  choice  of  method  depends  on 
many  oonsidcnrtifms  which  have  lefereaee 
not  on^  to*the  oondition  in  which  the 
forest  ninnaper  finds  the  forest  property 
that  he  ia  to  manage,  but  also  to  the  con- 


dition of  the  finances  which  are  tO  bseh 
him  in  tlii.s  husines.^  of  forest  cropping. 

AYhere  the  luiulTcnnan  has  culled  the 
desirable  kinds  and  left  the  inferior,  or 
eomparatively  leas  valuable  ones,  in  posses- 
sion of  the  soil,  as  is  the  case  in  most  parts 
of  the  eullcirt^.  traet,  it  stands  to  rca!?on 
that,  if  the  lormer  are  to  be  reestablished, 

it  can  only  be  done  by  reducing  the  latter 
and  replanting  artificially  those  we  would 

wi<!h  to  lie  iiuist  f)n>niini'!it  in  our  new  crop. 
Where  the  desirable  kinds  are  .still  present, 
a  new  crop  may  be  reproduced  from  the 
seeds  of  these,  gradually  removing  the  old 
trees  as  the  yoniif?  crop  needs  lipht.  The 
College  of  Forestry  proposes  to  use  both 
methods,  separately  aud  iu  combination, 
takiBg  advantage  of  any  voltmtew  growth 
present,  and  h^avinfr  the  volunteer  growth 
of  young  saplings  of  hardwoods,  conifers 
aud  older  seed  trees  where  desirable,  and 
planting  in  pines  and  apruoes  to  fill  up  fiie 
natural  reproduction. 

FOREST  PKE.Sh:i4VAT10N  BY  REPBODtCTION. 

The  operations  of  the  college  last  year 
extended  over  an  area  of  less  than  500 
acres,  of  which  it  is  estimated  about  300 
need  planting.  Ovving  to  the  unfavorable 
winter,  operations  were  delayed,  so  that 
planting  gronnd  oould  be  made  ready  only 
to  the  extent  of  lOn  aeres,  which  were 
planted.  The  nni-series  established  con- 
tain now  material  sufficient  to  plant  500 
aeres  next  spring,  if  the  means  for  doing 
this  planting  can  be  had.  Burnt  and  waste 
lands  have  also  been  planted,  so  that  some 
225  acres  are  now  planted,  in  fact,  count- 
ing by  numbers^  the  college  has,  so  for, 
planted  100  trees  for  every  four  trees  cut. 
These  are  as  many  as  its  scanty  resonn*cs 
permitted.  It  ia,  therefore,  foUowiug  the 
main  precept  of  forestiy  to  reproduce  the 
crop.  The  charge  that  it  is  cutting  down 
to  mere  saplinirs  is  truly  puerile,  for,  while 
there  would  be  no  impropriety  in  doing 
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this,  provided  the  crop  were  properly  re- 
plaffd,  fhrrp  is  no  niarkfl  for  such  sap- 
linjrs.  The  story  comes  probably  from  the 
observation  that  small  brushwood  of  11m 
felled  trees  has  been  cttt  and  bundled  as 
an  experiment,  to  see  whether  it  eonld  not 
be  made  useful. 

THf  UMrCll   t;'l  II.IZA  l  I'lN. 

The  lumberman,  it  is  well  known,  cata 
and  tttUixea  only  the  logs,  and  those  of  the 
beat  trees  and  kinds,  leaving  a  large  part  of 

the  trees  lie  has  felled  on  the  fjround  as 
debns,  to  feed  the  fires  and  prevent  young 
growth.  The  forester  ia  forced,  by  the 
mandates  of  his  buamesa,  to  utilise  as 
much  as  possible  not  only  the  poor  trees, 
but  all  that  is  in  a  tree;  not  only  the  logs 
of  the  best,  but  of  the  weed  trees  as  weU, 
and  the  eordwood  and  the  brush,  if  he  ean; 
or  else  he  may  have  to  bum  the  brush 
later.  Thorough  utilization,  instead  of  the 
wasteful  one  which  the  mere  logger  prac- 
tiees,  distingniahes  the  forester's  work. 
Unfortunately,  there  is  no  market  for  this 
inferior  material,  which  a  sntisfucti>ry  silvi- 
eulture  requires  to  have  removed.  The 
College  of  Forestry  is  at  teast  trying  to 
satisfy,  aa  far  aa  posnfale,  thoa  requirement 

WESBB  THB  PBOFITB  00. 
The  du»ge  that  the  log^ng  operations 
are  carried  on  for  the  financial  benefit  of 
Cornell  University  is  even  more  puerile, 
lor,  if  there  were  any  profita  to  be  derived 
irom  the  sale  of  the  crop,  the  State  has 
carefully  truanli  d  airainst  haviii<r  lliem  ap- 
plied for  any  other  purpose  than  the  one  in 
hand,  namely,  the  running  of  this  demon- 
stration or  experiment  station  and  the  re* 
phifcmont  of  the  rrop.  It  is  absolntoly  im- 
pos.%ible  for  Cornell  University  to  make  any 
profits  from  the  College  Forest,  since  all 
returns  are  at  onee  turned  over  to  tiie 
State  Treasurer  for  the  purpose  aforesaid. 
As  a  matter  of  fact,  the  finances  of  the 
college  experiment  station  are  not  such  as 


to  make  anyone  who  knows  them  envioua. 

Much  more  work  in  planting  and  improve- 
ment generally  would  have  been  done  if 
ftnancea  permitted;  that  is,  if  flie  Stata 
had  appropriated  a  more  liberal  workiiig 
fnnd,  sucli  as  had  been  asked  for.  Any 
business  man  knows  that  a  certain  work- 
ing capital  is  required  to  carry  on  a  given 
bmrineea;  if  tfaia  ia  below  a  esvtain  figure, 
the  business  can  only  ho  carried  on  in  a 
lame  way  and  at  a  disadvantage. 

IMBDIVlCiaNT  FONDB. 

This  ia  the  condition  of  the  College 
Forest  mansirement ;  it  is  trying  vrith  an 
iusuflicient  capital  to  earn  what  is  neces- 
sary to  pay  for  the  adminkAratioB  and  the 
improvements,  including  planting.  A  hm- 
bemian,  lop-rrins  those  hardwoods,  would 
find  it  difficult  to  make  a  satisfactory  mar- 
gin ;  a  forester,  who  is  obliged  to  log  with 
more  eare  and  to  replace  the  crop  he  has 
eut,  necessarily  works  under  prcatcr  finan- 
cial disadvantages,  and,  so  far,  it  has  only 
been  possible  with  great  economy  and  care 
of  the  finaneea  to  eeeure  any  margin  wludi 
can  be  applied  to  the  forestry  work. 

The  wise  prlicy  for  the  State,  if  it  wished 
this  experiment  in  forest  management 
properly  eanried  on,  would  have  been  either 
to  make  provision  for  annual  appropria* 
tions  for  its  coiHliiet  or  to  provide  a  suffi- 
cient working  fund  on  which  to  run  the 
experiment  as  a  buaineaa.  In  my  last 
annual  report  I  stated  that  the  modest 
fund  of  $r>0.000  was  asked,  but  only  $30,- 
000  was  allowed,  which  would  hardly  sufiicc 
to  earry  on  a  logging  operation.  To  place 
the  experiment  on  a  proper  basis,  to  per- 
m?t  the  dovflopment  of  means  of  transpor- 
tation from  all  parts  of  the  property, 
which  alone  would  make  possible  the 
method  of  gradual  removal  and  reproduc- 
tion by  natural  means,  a  woVkint?  capital 
of  not  \esH  than  $ir)0.000  should  be  placed 
at  the  dispcsal  of  the  management. 
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WHO  ARE  TUE  OBJEtTORSf 

It  remains,  then,  to  state  that  the  Col- 
lege of  Forestry  is  doiug  what  it  ia  set  to 
do.  It  is  liarvisting  from  an  area  from 
wliich  the  valual)le  part  has  been  already 
removed,  the  old,  decrepit  hardwood  crop 
which  is  rotting  and  becoming  less  and  less 
valuable,  and  is  replaeinK  it  by  a  young, 
vigorous  crop  of  better  comiiositii'ii.  It 
is  doin?  this  by  tryinj^  to  make  the  old 
crop  pay  for  the  new;  that  is,  carrying  ou 
tlie  experiment  like  a  busineu  venture. 

It  may  be  of  interest  to  inquire  whenoe 
die  opposition  to  its  procedure  comes. 

1  here  are  those  who  have  used  this  prop- 
erty aa  a  hunting  groond,  and  natundly 
deaire  to  preserve  it  as  audi  lor  their  ou-n 
personal  benefit.  They  are  opposed  to  the 
change  from  old  timber  to  young  planta- 
tion, wludi  only  in  yean  iriU  again  give 
them  a  hunting  ground. 

A^ain,  there  are  these  sentimentalists 
who  consider  it  a  sin  to  cut  a  tree,  over- 
looking that  their  bouses  could  not  be  built 
and  their  homea  famished  without  the 
utilization  of  the  forest. 

There  are  those  who  mistake  the  situa- 
tion and  think  it  is  the  State's  Forest  He- 
aerve  that  ia  being  ent  over.  Mweover,  as 
they  have  made  up  their  minds  that  foreat 
preservation  is  (»iily  to  be  had  from  non- 
use,  the  forest  preservation  practice<1  by 
the  eolleife,  ^idi  Hes  in  the  philc&uphy 
tiiat  all  life  is  etliciently  preserved  only  by 
reprndTieti(  n,  does  not  appeal  to  them. 

There  may  also  be  those  who  know  only 
one  way  of  treating  a  forest,  and  hence, 
differing  as  doetors  do,  eritieiae  the  method 
of  artificial  reproduetion  by  plantintr, 
which  the  college  is  in  part  forced,  in  part 
has  chcsen,  to  follow.  These  recognize  only 
the  enlling  proeeaa,  which  the  lumberman 
has  practiced  with  the  softwoods,  as  lc<riti- 
mate;  and  advocjite  even  that  the  State 
practice  it  in  the  Forest  Reserve  ou  its 
virgin  lands,  and  eull  out  the  valuable 


spruce  in  order  to  make  the  reserve  of 
financmi  use. 

While,  no  doubt,  the  gradual  rmoval 
system  has  some  advantages,  if  properly 
applied,  it  means,  when  apj)rH"d  to  hard- 
woods, which  cannot  be  transported  by 
water,  the  development  of  an  extensive  sys- 
tem of  railroad  tran^ortatiott,  which  re- 
quires funds  such  as  the  college  has  not 
had  at  ita  disposal. 

VO  FBAB  FOB  TUB  PBESDIVB. 

The  college  is  doing  what  it  can  do,  tinder 
the  circniiistjmees  surronnding  the  prob- 
lem, on  practical  business  lines.  It  waa 
set  to  doing  a  definite,  limited  leak.  It 
has  no  control  of,  no  voice  in,  no  relation 
to,  the  manafrcment  of  the  State  Forest  Pre- 
serve, and  would  not,  if  it  had,  advocate 
the  applic^on  oi  ill  methods  to  the  State 
Preserve.  For  the  objects  of  the  State 
Preserve  are  entirely  difTercnt  from  those 
which  the  collefj:e  traet  is  to  serve,  and 
hence  what  is  proper  to  do  on  an  area  set 
aside  for  demonstratioa  is  by  no  means 
proper  to  do  or  directly  applicable  on  an 
area  set  aside  primarily  for  soil  protection 
and  recreation. 

Hence  no  fear  need  be  entertained  that 
the  State  Preserve  is  in  danger  of  being 
denuded  throutrh  the  apeney  of  the  coHc^'c. 
On  the  contrary,  the  college  hopes  to  in- 
fluence the  management  of  the  Adiroodadc 
Preserve  in  the  very  opposite  direction. 
It  hopes  that  its  success  in  reforest  in;; 
burnt  and  waste  areas  will  stimulate  the 
State  authorities  to  do  Likewise.  This  fall 
the  college  presented  to  the  Forest,  Fish 
and  Game  Commission  several  thousand 
pine  mid  spruce  sfcdliiifrs.  which  were 
planted  i)y  an  aireiil  of  the  Commission  and 
by  interested  landholders  in  the  CatakiU 
Heser\'e. 

As  a  result  of  this-  first  brfjinning  the 
Forest  Commission  has  just  contracted 
with  the  College  of  Forestry  for  420,000 
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conifer  seedling's  to  be  furnished  from  tlie 
nnrserips  of  the  C'olh^ffp  Forest  and  to  be 
pluiiled  on  waste  areas  in  the  Adirondack 
Preserve. 

Dr.  Fernow's  explanutiuu  sliould  suffice 
not  only  to  convince  the  intelligent  but 
mialed  reader  of  the  shameXul  attack 
agunst  which  he  proteetB— and  iHiieh,  we 
observe,  was  telegraphed  from  Watertowii 
—but  even  to  instruct  the  most  ignorant 
and  thoughtless,  if  not  to  silence  the  selfish, 
ohstruetors  of  a  poli^  which  has  eom- 
menced  none  too  aoon  its  endeavor  to 
remedy  the  appan^ntly  irretripvahle  and 
fatal  mischief  which  has  done  so  much  to 
hring  upon  the  State  and  the  nation  all  the 
grievous  reanlts  of  deforestation.  This  is 
ono  nf  those  matters  of  ai>|)lio(I  science 
which  is  of  «uch  overwhelming  importance 
aa  to  justify  the  nation  in  making  any 
saerifiee  of  time  and  money,  the  State  in 
meeting  every  minutest  requirement  nf  it.s 
Forester  and  the  people  in  silencing 
pi'omptly  and  effectively  every  unpatriotic 
citizen  who  seeks  to  make  the  highest  in- 
terests  of  the  State  subservient  to  his  own 
individual  petty  deaires. 


FIELD  WORK  OF  THE  ETIiyOLOaiCAL  DI- 
VISION OF  rut  AMERICAS  MUSEUM 
OF  NATVBAL  B18T0RY  IN  1901. 

Ik  the  past  year  the  principal  part  of 
the  field  work  of  the  Jeaup  North  Pacific 
Expedition,  wliich  wns  orirfuiiml  in  1897, 
has  been  brought  to  a  close.  Parties  were 
in  the  field  in  the  interior  of  Britidi  Co- 
lumbia, on  Vaneouver  Island,  on  Queen 
Cliarlotte  Islands,  and  in  northeastern 
Siberia.  Mr.  James  Teit  continued  his 
studies  and  collections  among  the  Thomp- 
son Indiana  and  their  neighbors.  Ikbr. 
Ocorpc  Hunt  ^vas  at  work  in  northern 
Vnncouver  Island. 

The  principal  undertaking  of  the  expedi- 


tion on  the  Pacific  coast  of  .iVmerica  was  a 
thoroufrh  invrsti*,'ati()n  of  the  Ilaida  In- 
dians of  Queen  Charlotte  Islands,  which 
was  intrusted  to  Dr.  John  R.  Swanton.  Dr. 
Swanton  went  to  Queen  Charlotte  Idanda 
in  September,  1900,  and  stayed  amons:  the 
Ilaida  for  more  than  a  year.  His  work  was 
eminently  suoeessfoL  He  succeeded  in  nn- 
ravelling  the  intricate  social  organization 
of  the  tribe,  and  in  frivinf;,  for  the  first 
time,  tborouglUy  .satisfactory  explanations 
of  the  signifieaiue  of  totem  poles.  He  also 
collected  mneh  information  on  the  enatoms 
and  l>eliefs  of  the  people,  and  brought  back 
an  inunrnsc  mass  of  mj'tholofry,  rei-nrded 
in  both  dialects  of  the  native  language,  as 
well  aa  grammatical  notea  anffieient  to  give 
a  clear  insight  into  its  structure. 

Unfortunately  the  interesting  art  of  the 
Indians  of  Queen  Charlotte  Islauda  has 
practically  disappeared.  The  raids  of  col- 
lectors such  as  Swan,  Jacol)son.  not  to  men- 
tion  the  later  inroads  of  traders  and  other 
collectors,  have  been  such  that  hardly  an 
article  of  the  old  objects  of  this  tribe  is 
left  This  condition  hampered  Dr.  Swan- 
ton rrry  considerably,  in  so  far  as  it  made 
his  work  of  obtainin,,'  interpretations  and 
explanations  of  objects  impossible.  Al- 
llioa^  he  took  with  him  a  large  number  tti 
sketches  and  photographs  of  masks,  rattles 
and  other  objects  of  ITaida  provenience,  it 
was  found  almost  impossible  to  obtain  ex- 
planatitma  for  any  of  these,  because  the 
owners  and  usctN  of  these  objeets  eithiar 
wore  dead  or  r<iiild  not  bp  found. 

The  Ssiberian  department  of  the  expedi- 
tion was  in  charge  of  Mr.  Waldemar 
Jochelson.  The  party  consisted  of  Mr.  and 
Jfif .  -Tochelson,  Mr.  and  I^Ti-s.  Bncmrns.  and 
Mr.  Alexander  Axel  rod.  The  party  was  ac- 
companied by  ^Ir.  Buxton,  who  was  in 
chai^  of  the  zodogiesl  work.  The  ex- 
pedition took  the  field  in  the  spring  of 
^9(M).  >fr  and  Mrs.  Bogoras,  Mr.  Axelrod 
and  .Mr.  Buxton  returned  a  few  weeks  ago, 
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while  Mr.  and  Mrs.  Joehelaon  will  continue 
their  re8*>arol<f«s  until  the  summer  of  1002. 

Mr.  Jochclson  investigated  the  Koryak 
and  lAmttt.  In  the  fall  of  1901  lie  eroMcd 
the  Stanovfli  Moimtaina,  and  is  at  present 
eiigajr<*fl  \n  researches  anions  the  Yuka^'hir, 
among  whom  he  is  eontinuifig  work  pre- 
yiottsly  undertaken  by  him  among  the  wiaat> 
era  branch  of  this  tribe.  From  here  he 
is  going  to  proceed  westward,  and  will 
spend  a  considerable  time  nnmiif::  the 
Yakut.  Mr.  Jochelson  reports  ihal  the  cul- 
ture of  the  Koryak  has  many  features  in 
common  with  the  culture  of  the  Indians  of 
the  nortli  Pacific  coast.  Particularly  is  the 
mythology  and  folk-lore  of  th^  Siberian 
tribes  and  of  the  northwestern  Ameriean 
Indiana  very  much  alilsr.  Tlu-ir  arts  are  in 
some  respects  related  to  tlie  arts  of  the 
tribes  of  soutbeasteni  and  central  Liberia, 
wliile  in  other  rapeets  there  are  strong 
resemblances  to  the  Eskimo  of  Alaska.  At 
the  present  time  the  natives  of  northeastern 
Siberia  do  not  make  any  pottery;  but  Mr. 
Jochclson  reports  that  remains  of  pottery 
were  found  in  prehislorie  rites.  He  edl- 
lected  very  thorough  information  on  the 
ethnology  and  physical  cbarncteristips  of 
the  tribe  among  whom  he  was  working. 
The  collection  made  by  Mr.  Joehelaon 
Mtaxmg  the  Koryak  has  reached  the  Mu- 
sf-nm,  and  will  be  exhibited  at  an  early 
date. 

Mr.  Waldemar  Bogoras  studied  the 
Clmkchee,  Eskimo  and  Eamtchadal  tribes. 

His  previous  <?tnflies  amon<r  the  (Mmkchee 
et;;ibled  him  to  make  a  Ihonmsh  investi- 
gation of  the  languages  of  tliis  district. 
He  finds  the  Kamtehadal  and  (^ukchee  to 
be  closely  related  languages.  lie  has  col- 
lected a  large  number  of  mythological  and 
sbamanistic  texts,  and  much  information 
of  ethnoI<^eal  value.  He  reports  that  his 

eolIecti<»is  are  very  extensive. 

Tlie  various  field  parties  of  the  .Jesup 

North  Pacific  Expedition  that  have  been  at 


work  during  the  last  fonr  years  have  ae- 
cumulated  inforniation  on  all  the  impor- 
tant tribes  between  Columbia  River  in 
America  and  the  Amur  Raver  in  Aria.  The 
work  of  the  expedition  has  been  planned  in 
sneh  a  way  as  to  cover  the  whole  area  as 
thoroughly  as  possible.  Since  Nelson  made 
a  thorough  stud^  of  the  Alaska  Eatimo, 
and  Lieutenant  Emmons  had  accumulated 
a  wealth  nf  material  on  the  Tlin<;rit  of 
AL'iska,  no  work  was  undertaken  among 
those  two  tribes.  Ethnological  investiga- 
tions were  made  in  the  State  of  Washington 
by  Living8t<m  Farrand;  in  British  Colum- 
bia by  Pranz  Boas,  Livingston  Farrand, 
Koiand  B.  Dixon,  John  R.  Swanton,  George 
Htmt  and  James  Teit.  This  work  covered 
the  whole  province,  with  the  exception  of 
tlie  Athapascan  tribes  north  and  east  nf 
Cbileotin  River.  Areheologieal  work  in 
British  Columbia  and  Washington  was  car- 
ried on  by  Harlan  I.  Smith.  The  work  in 
Aretie  Asia  was  rleseribed  before;  but,  l>e- 
sides,  investigations  were  made  on  the 
Amur  River, where  Berthold Lauf er  studied 
the  Gold  and  the  Gilyak,  and  where  Gerard 
Fowke  carried  on  archeological  researches. 

It  would  be  premature  to  express  an 
opinion,  at  the  present  time,  in  regard  to 
the  final  resnlts  of  a  comparison  of  the 
material  accumulated  by  the  Jesup  Ex- 
pedition. It  is,  however,  evident  that  the 
material  collected  proves  early  cultural  re- 
lations between  the  tribes  of  northeastern 
Asia  and  northwestern  Ameiiea, 

The  resn1f<?  nf  the  expedition  are  being 
published  as  rapidly  as  possible,  in  the 
form  of  monographic  descriptions.  Up  to 
the  present  time  the  following  have  been 
published : 

*  Fneial  Paintings  of  the  Indians  of 
Noitiiern  British  Columbia':  Franz  Boas. 

'The  MytholoiKy  of  the  Bella  Coola  In> 
dians':  Franz  Boas. 

'Tlif  Aichi-ology  of  Lyltoii,  British  Co- 
lumbia': 11AKI.AN  I.  Smith. 
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'The  Tbompson  Indiuia  of  Britiah  Go* 
lumbia':  Jambs  Tut.   Edited  by  Fran£ 

Boas. 

'iiaskctry  Detiigus  of  the  ISalish  lu- 
diam':  Livinoston  Faksand. 

'  Arelieolopy  of  tlie  Thompson  River 
RoLnoti':  TI.MiLAN  I.Smith. 

'  Traditions  of  the  Chilcotiu  ludians ' : 
IdviNoarotr  Fabhand. 

'  Cainw  of  Britidi  CotuniUa  and  Wash- 
iiigtoir:  Harlan  I.  Suith  and  Gerard 

FoWKE. 

'  Traditiouii  of  the  Quiuuiilt  IiuiiunH': 
LlVIMflSTON  FaRRAMP. 

'  Kwakiutl  Texts':  Franz  Boas  and 

The   Decorative   Art  of   the  Amur 
Tribes';  Bekthold  iMjrsB. 
The  nuuiuseript  fur  a  nnmber  of  addi- 

lifirial  monoj»rnpIis  is  romplctol,  nnd 
others  are  in  preparHlion.  It  is  estimated, 
at  the  present  time,  that  the  results  of  the 
expedition  will  fill  eight  volumes  of  the 
Museum  'M'eninirs. 

The  Museum  is  also  carryin};  on  work 
in  China,  which  has  been  provided  for  by 
the  generosity  of  a  friend  of  the  institution 
who  desires  his  nniTio  to  be  withheld.  This 
work  has  been  phu  cd  in  rhnr?<»  of  Dr. 
Bertlu)ld  Laufcr,  who  wont  to  China  in 
July,  1901,  and  is  carrying  on  work  at  the 
present  time  in  the  southern  part,  of  that 
country.  The  first  part  of  the  collection 
of  Dr.  Laut'cr  has  arrived  at  the  Museuiu, 
and  will  soon  be  exhibited.  The  studies  of 
an  expert  collector  and  invest i|c;ator  in  that 
country  cannot  fail  to  irivi'  iinportant  scien- 
tific as  well  as  practical  results.  ])r. 
Laufer's  oollections  from  China  will  be 
Rupplemented  hy  eolleetions  made  by  Dr. 
C.  C.  Vintnii  in  Korea. 

Work  has  also  been  carried  on  in  North 
America.  In  the  beginning  of  the  year 
Dr.  A.  L.  Kroeber  eollected  among  the 
western  Alu'onquin  tribes.  This  work  was 
tn  continuation  cf  his  work  among  the 


Arapaho,  and  has  yielded  raudi  valuable 

material.  Dr.  Kroeber 's  investigations 
wiTp  din-fted  principally  to  the  study  of 
the  conventionalism  of  the  western  .^Ugon- 
qnin  tribes,  and  to  their  religious  cere- 
monies. In  both  these  lines  he  eolleeted  in- 
formation of  great  scientific  interest.  This 
investigation  was  provided  for  by  the  liber- 
ality of  Mrs.  Morris  K  Jeanp. 

In  IdOl  Dr.  Roland  B.  Dism  returned 
from  his  invp?stigations  in  nnrthcm  Cali- 
fornia, which  were  supported  l>y  the  late 
Mr.  C.  P.  lluutiugton.  Later  in  thi-  year 
Dr.  Dixon  was  engaged  in  the  preparation 
of  the  scientific  results  of  his  inquiry,  the 
publication  of  which  has  been  provided  for 
by  Mr.  Archer  M.  Iluutingtou. 

During  the  summer  two  investigaton 
were  sent  out  to  carry  on  work  among 
Indian  tribes.  Mr.  William  Jones  spent 
four  months  among  the  Sac  and  Fox,  and 
brought  back  with  him  muefa  linguistie 
and  ethnoloff^eal  information.  Mr.  H.  H. 
St.  Clair,  'id.  studied  the  nnrthwpstorn 
Shoshone.  His  investigatinn.s  wore  jiartly 
of  a  linguistic  character,  partly  eihnolog- 
ieal.  He  directed  his  attention  to  the  study 
of  the  conventionalism  of  this  tribe. 

Tho  results  of  the  studies  of  North 
American  Indians,  carried  on  by  the 
Museum,  are  in  progress  of  publication. 
The  first  volume  of  these  ri  scarclies  is  de- 
vni(  (!  to  tlif  Eskimo  of  Hud.son  Bay  and 
liafiin  Bay,  and  is  in  press.  The  first  part 
of  the  descriptions  of  Dr.  Dixon  is  also 
nearly  completed.  It  w  expected  that  in 
the  enmintr  year  the  results  of  Dr.  Dixon's 
and  Dr.  Kroeber 's  work  may  be  published. 

SClKXTiFW  BOOKS. 

I)<'r  (it'Hong  (h'r  Vogel,  itetnc  attntomitrJ.en 
und  hinhjyischcn  Grundlagen.  Von  Dh. 
Valentix  Hacker.  Jena,  Gnstav  Fischer. 
l.RK).  (Jr.  Svo.  Pji,  viti+102.  Mit  13 
Abbild.  im  Text. 

In  the  fint  chapter  of  this  interesting 
brochure  Dr.  IlScker  describes  tn  detail  the 
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anntoraical  structure  of  the  vocal  apparatus 
in  Urda,  which,  with  the  aocompanjinff  illis- 
trntinns,  jrivfrf  u  fair  idea  of  the  parts  con- 
cerned and  their  f  UDctions.  Chapter  II.  treats 
cf  ttw  differenoeB  in  the  devekipnient  of  ihe 
▼ocal  inuscloe  in  diffcront  ^oups  of  birds,  and 
«iVeci«Uy  among  different  groopa  of  soog  birds 
(ObcUus),  u  w«]1  as  of  the  differeooos  in  the 
vocal  apparatus  in  the  two  sexes  of  the  same 
«pe<'io#.  In  the  female  tlie  pnrts  are  similar 
to  those  in  the  male,  but  much  mure  feebly 
devdoped. 

Chapter  m.  deals  with  the  development  of 
the  song  instinct,  and  discusses  at  some  length 
the  theories  of  Darwin.  WaUaoe,  Oroos  and 

others,  <ind  finally  presents  his  own  views  on 
the  subject,  based  in  part  on  new  material. 
The  original  call-notes,  from  lAdA  song  hi* 
been  devdoped,  he  betieres  were  originally 
signal  or  recognition  sounds,  and  that  these 
have  become  specialized  according  to  sex  and 
M  an  aid  to  tbe  male  in  attracting  the  femaki. 
Tie  recoRTiizps  ionr  stap-es  or  phases  in  the 
derelopment  of  birds'  calls  and  songs,  namely : 
CD  A  simple,  nniform  call,  serving  as  a  signal 
and  rceopnition  note  for  the  species,  developed 
hjr  natural  selection;  (2)  varied  sexual  calls 
or  pAtiriTig  calls,  and  (3)  singing  and  warbling, 
or  pairing  aonn  Mrving  for  the  mutual 
attraction  of  the  sexes,  and  developed  through 
natural  unconacious  sexual  selection;  (4)  sum- 
mer, autvmn  and  winter  songs  of  Pahsaretic 
birds,  cxpresaivp  of  the  ordinary  eniotinns  of 
the  species  ('allgemeine  Wirkung  auf  die 
Fkgrebe'),  and  due,  at  least  in  iwrt,  to  natural 
selection. 

Chapter  IV.  treats  of  other  love-making 
demonstrations,  as  the  'clapping'  of  the  stork, 
the  'drumming'  of  woo<lpci;k<T«  (forms  of 
'in^tninicntal  music'),  the  'bleating'  of  nnipe, 
song-tlights,  donees,  display  of  color-marking 
and  other  ornamentation,  etc.,  and  of  their 
relation  to  voice  and  song.  In  tlii^  lytuiee- 
tion  the  evolution  of  courtship  or  love-making 
is  also  considered. 

Finally  there  is  a  convenient  summary  of 
the  author's  evidence  and  conclusions,  the 
whole  forming  a  highly'  original  end  suggeat- 
Ivo  traitment  of  a  wry  interesting  snhjeat. 

■T,  Il»  a. 


Catalogue  of  the  Lepidoptera  Fhalanm  iji'the 
British  Museum.  By  Sir  Georoe  F.  Hamp- 
80V.  Bnrt.    Vol.  ITT.,  Aretiadm  (Axcttana) 
and  Agaristida^  London.  1901. 
Hue  volume  of  600  pages  is  published  in  the 

same  style  as  Volume  IT.  of  this  series,  already 
noted  in  these  pages.  The  Arctiadsa  subfamily 
Arctiana  eomprises  946  speoies  from  die  entira 
world,  of  whidi  88  are  hera  first  described. 
Fifty  >i»\v  pciM'ric  names  are  proposed.  The 
small  lauuly  Agaristids^  which  are,  as  the 
author  ri^tly  observes,  an  outgrowth  of  the 
Noctuidto,  comprises  295  species, of  which  eight 
are  here  fint  described.  Eleven  new  generic 
names  are  pw>poeed  in  this  group.  The  author 
has  made  some  orthographical  el  i  a ;  i  l  >  ^ .  West- 
woodi,  whiteleyi,  hinkelini,  ilakei,  etc.,  appear 
in  a  scarcely  recognizable  guise  as  vestvoodi, 
vhileleni,  cincelini,  blaeei,  etc.  But  lotwi  on 
page  226  escaped,  doubtless  by  inadvertence. 
Wo  think  these  changes  scarcely  advisable. 
The  woodottts  in  Ae  text  and  the  volume  of  19 
eolorcd  plates  accompanying  the  book  are  up  to 
the  author's  usual  standard,  if  not  slightly  su- 
perior to  it,  and  add  greatly  to  the  nsnfiilnne 
of  the  work.  Owing  to  the  authoi^s  method  ot 
fieleeting  the  types  of  the  older  genera,  his  re- 
fusal to  recognize  some  of  the  names  proposed 
hf  Jacob  HfihsMT,  and  to  fab  ideas  of  tin  cx- 
tcnf  of  penpra,  -we  find  the  familiar  names  of 
the  Horth  American  species  sadly  changed.  We 
hope  to  become  aoenstomed  to  these  changes; 
liut  it  emphasizes  the  fact  that  the  concept  of 
the  genus  is  very  largely  a  personal  one.  With 
this  in  view  I  have  catalogued  tlie  specimens  in 
tiu;  National  Museum  by  speeille  narae^  aa 
being  the  more  stable.  We  miss  the  genera 
Cydosia,  Doa,  Ceralhosia,  Psych omorpha,  Ett- 
pg9uA>morpha  (Sdwaed»i&  Neum.),  Budrya* 

and  Ciri»;  l  iit  these  llie  author  douhtleaa  re- 
gards as  Noctuidai.  We  hope  they  will  not  fail 
to  find  place  in  the  succeeding  volumes,  aa 
seems  to  iiave  haivaied  to  the  genua  Fyj^oof* 
nxcha  with  the  species  hnrrtfiii  Bd.,  funerea 
Grt.  and  robiiusunii  Bd,,  and  to  PlychagleM 
coecinen  ITy.  Edw.,  which  do  not  appear  in 
I'ifhcr  Vol.  TI.  or  TTI..  and  certainly  cannot 
come  ill  tlic  ^loctuidn*  whicl>  will  follow.  Our 
large  and  handsome  Arctain,  Platjrpiwpia  «ir- 
0inal»  Bd.,  has  been  quite  omitted.  EquaUy 
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Callimorpha  with  its  European  and  Asiatic 
Hpccies.  If  this  genus  belongs  to  th«  Noctuid» 
by  tbo  author's  das^ification,  we  think  the 
adiemo  is  somo  way  at  fault,  for  tho  insecta 
nrp  ccrtniiily  Afctaitis  in  lli(-ir  brmiil  ('liar- 
acters.  Uolomelina  {Eubaphe)  immacuiaia 
Reak.  liaa  escaped  notice,  doubtless  owinir  to 
KirV>y's  r  rrmiroiis  reference  of  it  to  thf"  grnns 
Euduh  (Gcoiuetridw).  The  species  Buhalesi- 
doia  otho  Barnes,  Dodia  aVbtrla:  Dyar  and 
Paeudalj/pia  geronitno  Barnes,  appeared  too 
late  in  description  to  l>o  iriflwrlcd.  Most  of 
these  omissions  are,  wc  prcauine,  intentional, 
but  some  seem  due  rather  to  the  method  by 

whirh  thr  \rork  hns  prrip-f'.=«r-d,  Viy  whirh  one 
family  is  complctod  before  tho  critical  study 
of  the  nest  one  has  been  beenn.  Thus  species 
whidi  have  been  wrongly  referred  by  cata- 
loguers are  liable  to  be  overlooked.  On  page 
79  Bertholdia  hraziliensis  is  described  as  new. 
Tlie  luuue  must  fall  before  B.  soror  Dyar 
(Proc.  Ent.  Soc.  Wash.,  TY..  flOl,  May  H,  1901), 
which  seems  unquestionably  the  same  species. 
On  pane  807  our  auihor  pteoee  SfUotoma  eon- 
grua  Walk,  as  a  synonym  of  Diacrisia  rir^jin- 
tca  Fab.  We  cannot  agree  to  this,  sinci;  it  lius 
been  shown  that  a  part  <rf  Walker's  types  were 
a  distinct  spoeitB, aniigone  Strcck.,  and  to  this 
lii'^  ilescriiition  npiili(««.  Arch'n  cov\pHcata 
Walk,  is  made  a  synonym  of  A.  queiueli  Fayk. 
We  had  always  suppoaed  it  to  be  a  form  of 
ornafn,  whirh  occurs  iti  tin-  suinr-  region  (Brit- 
ish Columbia),  whereas  qtieiiaeli  is  an  Alpine 
form  from  the  Alps,  Labrador,  Whits  If ts.,  ete. 
But  tlie  author  has  Walkers  type  and  ahiOiiId 
know.  We  shall  he  interested  to  see  if  quenseli 
can  be  found  again  in  Vancouver  Inland. 

Condensed  descriptions  of  the  larro  of  aer- 
eral  species  nrn  pivrn,  but  in  a  sporadic 
manner.  }iost  of  the  life  histories  published 
within  the  last  few  jwan  are  inelnded,  but 
practically  nil  the  older  ones  i)ublished  more 
than  ten  years  agu  are  omitted.  Doubtless  it 
would  have  added  greatly  to  the  author's  labors 
to  have  made  a  thorough  search  for  all  larval 
description^,  h^\i  siin-ly  tho  X<>rth  Arm  rir-aii 
species  might  have  been  inchided  as  they  have 
been  very  complete  catalogued  in  a  bulletin 
issued  by  the  IT.  8.  National  Museum  in  1S89. 


We  do  not,  of  eounei,  deaire  to  depreeiate  the 

value  of  this  work,  which,  as  wo  have  before  re- 
marked, is  a  great  boon  to  working  eatomolo* 
gists,  enabling  us  to  identify  our  speciea  far 
more  rejidily  than  ever  before^  For,  unlike 
many  published  synopse*",  TTnmpson's  tables  are 
practicable,  not  containing  contradictions  nor 
hair-apKtting  differenoes.    Variation  within 

e(iOcific  limits  mny  inrnliflntn  sinmo  of  the  char- 
acters which  he  uses,  but  we  find  this  a  very 
minor  objection. 

HAHttsov  O.  DyaB. 

tiALPf's    A.VATO.MV    OP    THE  FROO.* 

Tim  is  not  the  first  time  that  the  present 
work  has  been  noticed  in  this  journal.  The 
other  parts  as  thcgr  hare  appeared  have  been 
reviewed  as  follows:  Parta  I.  and  II.,  Sci- 
EscE,  Vol  VIL,  p.  403;  Part  HL,  Sciemcr, 
VoL,  X.,  p.  491. 

T!ic  prt'-^t'iit  i<art  iknils  with  the  viscern,  tho 
next  and  concluding  *  Heft '  is  to  take  up  the 
integument  and  sense  oigana.  Tho  organs 
are  discussed  in  the  following  order:  Diges- 
tive tract,  respiratory  organs,  thyroid  gland, 
derivations  of  tho  pharyngeal  regi  iu,  urogen- 
ital  organs,  doaca,  and  the  ctBlomic  carittea. 
As  with  the  portions  of  the  work  already  p\ih- 
lished  it  is  impossible  with  this  to  analyze  the 
faeta  preemted  and  to  point  out  the  features 
which  are  novel.  Attention,  however,  must  be 
called  to  the  broadly  morphological  aspects  of 
ihe  woik.  Dr.  Gaupp  has  given  us  not  only 
the  anatomy  of  the  adult  frog  but  has  cmpliar 
siml  the  I'carings  of  tho  various  structures. 
Thus  ut  the  beginning  we  have  an  account  of 
the  developmental  histoiy  of  the  head-sut  le- 
gion witliniit  wliic'li  flip  nrcoimt  of  tho  d("-riva- 
tives  of  the  branchial  region  would  lose  much 
of  its  interest  In  the  same  way  the  urogenital 
str'.ictiin  s  an-  introduced  by  a  longer  accoimt 
of  their  history.  Then  there  is  a  valuable 
summary  of  what  is  known  concerning  her- 
maphroditiHiii  in  tho  frogs.  The  illuBtntiona 
throughout  illustrate  the  frequent  use  of  the 

*A.  Ecker's  und  K.  VVeidertbeim's  'Anatomie 
dm  FroM>1i««  aitf  Orund  eigeiwr  UntarsuehuiigSB 
dm 111  n  l>i  :irbfilt>t,'  von  Dr.  Ernst  Qaupp. 
Driitc  Abthuiluiij^,  erstes  Ualfte.  Lebre  von  dea 
Kilgeweidsn.  BrauDMhmig,  Fr.  Viewi^  und 
Soha.  Pp.  438.  W  figures.  Ilk.  IS. 
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color  making  them  more  readily  intelligible, 
and  the  German  is  evexyvboto  easy  of  com- 
prehension. 

In  general  termfl  m  can  »ay  of  this  part,  as 
of  thocp  which  have  previously  iiiipf  are.i.  that 
it  maintains  the  highest  standard  of  dcscrip- 
tiTC  anatomical  mA,  and  ivlien  the  treatise  is 
coinpletod  we  shall  have  in  iK  i-cssil'lo  fritin  i!c- 
tails  of  the  structure  of  the  frog  only  exceeded 
in  anatomical  lit«r«tiue  by  those  relating  to 
man.  Ona  can  only  wondt  r  how  a  man,  turn- 
ing out  80  much  rcsenrfli  in  other  linon,  can 
find  time  to  produce  sucli  a  muuuuieutul  work 
as  tliis.  Not  only  has  practically  all  of  the  ex- 
isting litpmture  been  analyzed  (the  list  of 
papers  relating  to  the  viscera  includes  877  ti- 
tles, souM  of  eourae  daplicate),  Imt  every 
point  has  been,  as  the  title  page  says,  'm  u 
bearbitet.'  It  is  not  possible  to  hope  for  a 
translation  of  such  an  extensive  wotk,  bttt  tlie 
original  must  have  a  place  ili  every  blologioal 
laboratoiy  in  the  oountiy. 

J.  S.  KlNQSLEY. 

A  Lahcratory  Guide  to  the  Sttuly  of  Qualifa- 
«««  Analffn$.  By  E.  H.  S.  Bailey,  Ph.D., 
Professor  of  Chemistry,  and  KAHn.TOH  P. 
Cady,  A.B.,  Assistant  Professor  of  Choni- 
i?tn,-  in  the  T'niversity  of  Kansas.  Fourth 
edition.  Philadelphia,  P.  Blakiston'a  Son 
4  Co.  1901. 

In  the  prefncf  to  this  edition  the  authors 
say»  "At  the  present  time  there  seems  to  be 
an  opportunity  to  favoaden  the  methods  of 
instruction  in  qualitative  analytical  chem- 
istry, and  to  teach  not  only  the  facts  and  the 
mechanical  methods  of  carrying  out  the  vari- 
ous opcrutiiins  of  annlysis,  but  also  to  render 
them  more  intellipiblo  und  interesting  to  the 
student  by  a  proi>er  application  of  the  theory 
of  dectrolytio  dissoeiation  and  of  tlie  mass 
law.  ♦  *  *  Tho  aim  of  the  authors  hn«  been 
to  produce  a  book  which  would  enable  the 
careful  student  to  sneoeaafally  eany  am  ihe 
work  without  the  constant  assistance  of  the 
instructor." 

Several  of  the  etirrent  manuals  in  their 
latest  editions  oijcn  with  an  introduction 
pointing  out  the  significance  of  these  thcorica 
for  analysis,  and  in  some  the  dissociation  of 


the  text  has  begun,  as  evinced  by  the  furtive 
appearance  of  ions  here  and  there  throughout 
their  pages. 

The  present  authors  an  thorough ;  their  in- 
troduction of  twenty  pages  explains  the  thcorj' 
of  dissociation  and  the  moss  law,  and  the  en- 
tire hook  is  written  in  tnms  of  ions}  for  ex- 
ample, "Antimony  forms  the  positive  aiifini«»- 
nous  Sh  " '  iou,  and  the  negative  antimonite 
SbO,  ,  this  antimonite,  SbS,  ,  ortho- 
anlimonatc,  ShO,  ,  this  antimonate  ShS,  , 
and  antimonyl  tartrate,  SLOCJT.O^^  ions." 
Instead  of  acid  or  metal  groups,  wo  find 
groups  of  anions  and  cations. 

The  serious  question  is — arc  the  opi  ratinns 
of  qualitative  analysis  rendered  more  iutclli- 
erihle  to  the  student  by  this  mediodt  It  seems 
ti)  the  reviewer  that  they  are  made  more  in- 
tellipihle  to  an  advanced  student,  but  less  in- 
telligible to  a  beginner;  but  the  authors  intend 
this  book  for  bonnets. 

For  example  the  npplicntinri  of  the  phe- 
nomena of  h^'drolysis  of  salts  of  weak  acids  to 
the  reaetiona  oeeurring  in  the  peaeipitation  of 
basic  salts  is  doubtless  a  help  to  a  riper  stu- 
dent. Again,  while  the  following  ej^lanation 
of  another  reaction  mi^t  he  dear  to  an  older 
student,  nii^'ht  it  not  confoaa  a  heginnert 
to  a  solution  eontainingr  mnpneflium  as  ion.  a 
solution  containing  hydroxvl  iuiis  in  cousider- 
able  concentration  be  added,  a  precipitate  of 
magnesium  hydroxid  ^IgfOTT).,  is  produced. 
Ammonium  hydroxid  is  a  much  weaker  base 
than  magnesium  hydroxid,  and  consequently 

if  nn  mntnoniuni  bait,  «ueli  as  ammonium  fh:o- 
rid,  be  added  to  a  solution  containing  mague- 
sium  hydroxid,  the  hydroxyl  ions  from  the 
latter  will  combine  with  the  ammonium  ions 
to  form  the  sliphtly  dissociated  ammonium  hy- 
droxid, thereby  tiocrcasing  tlie  amoimt  of  the 
magnesium  hydroxid  .  in  solution.  Therefore 

the  precipitate  of  ma^^neslurn  hydroxid  is 
readily  dissolved  on  the  addition  of  ammonium 
salts.** 

In  connection  with  the  clause  quoted,  it 
may  bo  notwl  th.nt  in  tho  separation  of  tho 
groups  Al,  Cr,  Fo — Co,  Ni,  Mn,  Zn— Ba,  Sr, 
Ca — Mg,  the  authors  give  directions  with 
I  iu  li  KTouj'  ffi  add  annuonium  chloride  if  it 
is  not  airea<iy  present,  but  give  no  reason  for 
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thf  use  of  tliis  rinpfnt.  t'xn'ptinp:  the  one 
statemout  in  separating  Ba,  isr,  Ca — from 
Vg,  that  'ftdvantase  is  taken  of  tlie  fact  that 
ninpHH-siuro  carbonate  ia  not  prf<  ipitutid  in 
the  presence  of  ammonium  «alt8  and  auuuou- 
ium  hydroxid.'  Surely  the  oommoii  explana- 
tion of  tJicsc  fcroup  separations — the  success- 
ive breaking  ilown  ammonium  double-salts  in 
order  of  their  instability  by  tbo  reagents 
ammenia,  ammonium  sulpbide,  amuimium 
cnrboTintf  nnd  rli^r.rliiiin  jjhi Kpliate — is  better 
than  no  explanation.  It  may  be  objected  tliat 
recent  leaeardi  has  disproTed^  or  at  least 
rendered  improbable,  the  existence  in  solutions 
of  ions  indicating  ammoaium  double-salts.  At 
all  events,  an  explanation  on  the  lima  of  the 
above  quotation  regarding  Twijft>**iiim  ion 
might  be  given. 

In  brief,  tliis  book  can  bo  cordially  recom- 
mended to  those  students  nho  axe  trained 

frnm  thf  stnrt  by  Irc-tures  based  on  O^twnld's 
'Grundlinicn  der  auorgauischen  Chemie,'  and 
are  tangfat  to  look  at  chemical  phenomena 
chiefly  in  the  light  afforded  hr  the  dimoeia* 
tion  theory. 

K  RsNour. 

Loborahry  Comp<inion  for  U$9  wUh  TAur*- 

ion't   Inorn'iinr    Chemistry.    By  W.  A. 

Trii'RSTOX,  iMl.S.,  T»"ttirrr  nn  Chonii'^'rv 
in  Clifton  College,  i>ondon,  Edward  Arnold. 
1901.  Pp.110. 

The  niitlmr  ■^nys  in  his  pn  fai  r  tlmf  this 
little  book  is  a  reprint  of  most  of  the  experi- 
ments in  Part  1  of  his  'Inoi^nic  Chemistiy' 
and  is  to  be  \ise<l  onlj'  as  a  laboratorj*  com- 
panion. It  is  jnt(>nde<l  to  lie  used  before  the 
study  of  qunlitative  analysis  is  commenced, 
*ar.'\  11  iiy  r<:>|)lacc  such  work  altogether  in  the 

Evidently  it  i-  itiii"  -^iLli*  to  criti<Ms»'  this 
case  of  those  wlio  leave  school  at  an  early  age.' 
book  without  a  knowlodgo  of  the  text-hook 
wliii  h  it  accompniiH--.  Ti  i^  very  different 
from  American  laboratory  mauuak.  The 
author  holds  it  'mo»t  important  that  the  con- 
nection between  physit-s  and  cheinistr}'  should 
be  insisted  on  from  the  earliest  stages.'  The 
first  thirty-nine  exjierimeuts  arc  purely  phys- 
ical.with  eaoeption  of  one  on  the  hardness  of 
water,  whif>fi  exfilnins  prrniam  tit  and  tem- 
porary hardness,  and  gives  methods  for  deter- 


mininp  the  hnrdness  of  water;  and  this  l>efore 
a  single  experiment  on  chemical  change  has 
hem  made. 

The  ex[)erimentB  given  in  the  remainder  of 
the  book  are  of  more  chemical  nature,  and  are 
interesting,  hut  seem  to  ladr  logical  sequence; 
it  is  to  be  supimsed,  however,  that  this  seeming 
fault  would  disappear  if  the  book  was  u^ed  in 
eouueetion  with  the  author's  lectures,  and  that 
we  have  in  the  book  thoae  experiments  which 
he  coii^idrrg  to  be  of  particular  thmrrtic  or 
practical  interest  to  young  students.  Howev», 
the  book  cannot  be  recommended  M  a  marnud 
in  connection  with  the  taxt-book*  in  actual 
use  in  this  country. 

E.  Bbkovi^. 

Chemietd  Leetwn  BsperimanU.   "By  FkAVdl 

O.vNo  Bknedii^f.  Ph.D.,  Instructor  in  Chem- 
istry in  Weeleyan  University.  New  Yorl^ 
The  HiMnullan  Company.  lIKn. 
This  book  of  485  pages  contains  brief,  clear 
instructions  for  pcrforminp  a  great  number 
of  lecture  experiments.  The  instructor  who 
has  little  miparataa  at  his  disposal  and  tuma 
to  Newth  or  Heumann  for  help  in  illustrating 
his  lecture  often  finds  it  impo^ble  to  show 
the  experiments  described,  for  lack  of  appa* 
rntus.  The  juithor  has  rigorously  excluded 
all  costly  apparatus,  and  has  yet  succeeded  in 
Ffiving  so  many  brilliant  and  inatrnctive  ex- 
periments as  practically  to  cover  the  whole 
course.  This  renders  his  book  invaluable  to 
iiistructors  in  schools  and  in  the  smaller  col- 
leges. But  this  ia  not  all;  any  leetorer  who 

frhmrrs  fhrouph  tlu'  Imck  will  find  much  thnt  is 
new  and  striking.  Especially  ia  this  true  of  the 
experiments 'on  metals,  which  have  received 
i^iich  scant  attention  in  the  earlier  books.  The 
ri-vicwer  has  Dr.  ]3enediet's  book  in  use  and 
finds  it  a  valuable  supplement  to  Ncwth  and 
Heunuain. 

Edwa«o  BMnovr. 

fiENKRAU 

'TllK  Fauna  and  (leographj*  of  the  Maldive 
and  Laeeadive  Arohipelagoes,  being  the  ao- 
couut  of  the  work  carried  on  nnd  of  the 
lections  made  by  the  expedition  during  the 
years  1S90  and  1900,'  is  now  in  course  of  pub- 
lication  in  'Cambridge  at  the  T'nlvcrsity 
PretM.'    Part  I.  of  tiie  first  volume  appeared 
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teranl  montlm  ago,  and  Fart  11^  it  is  an- 

ii.iuni  <Hl,  Svill  be  publishctl  on  April  15,  1902.' 
The  work  is  edited  by  'J.  Stanlciy  Gardiner, 
UA.,  fellow  of  OonTille  and  Caius  CoUege 

and  Balfour  student  of  tlie  University  of 
Cambridge.'  The  part  issuctl  contains,  besides 
the  introduction,  excellent  nports  ou  the 
physsiugraphy  of  the  archipoln(,'oc8  in  queetion 
and  ou  the  Ilymenoptera,  Land  Crustnecans 
and  Xemerteauii.  The  work  will  be  more  fully 
notioed  when  completed. 

SCIEHTIFW  JOURXALiS  AND  ARTICLES. 

The  Journal  of  Comforativt  Ntutf^ogif  for 
December.  1.  Shinkiahi  Hatai,  '  Ou  the 
Mitosis  in  the  Xcrve  Cv\h  of  tlic  Cerebellar 
Cortex  of  Fattai  Cat*,'  siiowa:  (i.)  Tlie  germ- 
inal cella  of  the  nmona  ajratem  of  the  fcBtal 
cat  present  n  modified  form  of  the  lietero- 
typical  mitoeis  of  Flemmiog,  (2)  the  number 
of  tihe  ehromoBomes  represented  bj  intemodea 
of  segmental  filiinteut«  is  16,  (3)  all  of  the 
'  Halospindi'l '  aiui  a  part  of  the  central  spinHle 
are  derived  from  the  nucleolar  substunce,  the 
flemtral  spindle  containing  the  linin  in  great 
abundance.  2.  .\Hce  IlamiltoTi,  M.D.,  '  The 
Diviiiioii  of  Differentiated  Cells  in  the  Central 
Nerrotis  tyttem  of  the  White  Bat'  The  nnni- 
bcr  and  position  of  the  dividing  cells  in  later 
developmental  stn^rcs  (nt  nnd  nenr  birth)  arc 
described  and  compared  wiili  the  resulta  of 
other  woricen.  Regarding  the  nature  of  Ae 
dividing  cclh,  the  author  concludes:  (1)  There 
are  at  least  two  kinds  of  dividing  oelk  iu  the 
central  nervous  system  of  the  white  rat,  one 
small  the  other  large,  (2)  neuroglia  <H-]h  arc  de- 
rived from  the  Rumll  cells,  nerM-  n  il-,  from  the 
large  ones,  (3)  dividing  cells  found  in  the  gray 
matter  and  fiber  tracts  of  the  brain  and  cord 

nre  nnf  itirlifTer.'Hl  i-v]]^.  Vmt  ar«'  jiartly  difTor- 
entiatcd  and  it  ia  poaaiblc  to  tell  which  are  to 
heoomie  neuroglia  eolls  and  which  nerve 
(4)  mitotic  figures  are  oocauonally  found  in 
multipolar  ner%'e  cell*  nnd  in  spongioblasts. 
3.  C.  11.  Turner,  '  The  .Mushroom  Bodies  of 
the  Gmyfidh  and  their  TTietolofHcnl  Environ- 

Tnrnt.'  A  fle<;rription  of  the  nsnplirmrnl 
ganglion  of  the  crayfish,  in  tlie  course  of  which 
it  is  shown  that  the  mushroom  bodies  and  the 
oentml  bodies  of  the  brains  of  crayfish  and  in* 


sects  are  homologous  structures  and  that  both 

of  thc^e  nrpaiis  arc  abo  present  in  WOmiS. 
The  first  article  is  illustrated  by  one  plat^ 
fhe  second  by  two,  and  the  third  by  four. 

Plaks  have  been  made  for  a  new  engineer^ 

ing  quarterly,  which  is  to  be  ktiown  as  the 
Harvard  Enyineertng  Journal.  The  first 
nuDibcr,  which  will  appear  on  March  1,  will 
consist  largely  of  a  description  of  Pierce  Hall, 
the  new  enginering  building,  and  of  the  en-> 
ginccring  department 

Tue  two  journals  devoted  to  geographical 
education  that  have  hitherto  existed  in  this 

country  h.Tve  Ixcn  merged,  and  will  appear, 
beginning  with  January,  as  the  Journal  of 
Orography,  devoted  to  the  advaneement  of 

geo^'ra|ihienl  (  •liieation.  The  neW  joumst  viU 
bo  edited  by  Richard  E.  Dodge,  professor  of 
geography.  Teachers  College,  Columbia  Uni- 
versity, and  hitherto  editor  of  the  Journal 
of  School  Geography;  Kdwanl  M.  T.ehnert.«, 
professor  of  geography.  State  Normal  School, 
Winona,  Minn.,  and  formerly  editor  of  the 
BuUetin  of  the  American  Bureau  of  Ge09> 
raphy,  and  Dr.  T.  Paul  Cfoo<le,  instructor  in 
geography.  University  of  Pennsylvania,  Phil- 
adelphia, Ttu  The  Jovmal  of  Oeographp  wilt 
ap|>ear  ten  liims  a  year,  with  480  pages  1u  the 
volume.  It  will  be  7  x  10  inches  in  size,  and 
extensively  illustrated.  The  editon  wiU  be 
aided  by  a  large  number  of  Associate  editors, 
reprf-ftitinp  different  phase*  of  geography. 
Tlie  jntimal  will  be  published  by  the  J.  L 
Kamroett  Co.,  Boston  and  New  York,  and  will 
be  printed  at  Lancaster,  Pa. 

aOMBTlBS  ASD  A0ADEUIE8. 
AMBRICAX  MATHBMATICAL  SOnSTT. 

Tmk  eighth  annual  me«'tinp  of  the  .\meriean 
Mathematical  Society  was  held  at  Columbia 
TTniversity  on  Friday  and  Saturday,  December 
27-2.^.  1901.  A  single  dasr's  sessions  no  longer 
.^^uHice  for  the  extensive  programs  <>f  the 
Society 'a  more  prominent  meetings.  In  pro- 
viding for  a  two-day  meeting  it  was  hoped  to 
u'iiiii  ample  time  fnr  the  presentation  of 
papers,  but  the  long  program  completely 
filled  the  four  sessions.  Fifty-nine  mcmbois 
were  in  attendance,  a  number  exceeding  all 
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previous  rocorda.  An  vajojMe  social  feature 
of  the  mooting  wa«  flio  <Jitnior  at  tlio  llotol 
Marlborough  on  iriday  evening  attended  by 
fifty  persons,  including  representatirM  of  tlw 
Arnrri'^nn  Physical  Soeietgr*  whieh  waa  iu  nb- 
sion  on  Fridiiy. 

At  t)M  annuBl  election,  on  Saturday  moni' 
ing,  the  following  ofiicorg  and  members  of  tho 
Council  were  chosen :  Vice-Presidents,  Moxime 
Bochcr,  Frank  Morley;  Socrctarj-,  F.  N.  Cole; 
Treasurer,  W.  S.  Dennett;  Librarian,  D.  E. 
Smith;  Committco  of  Publication,  F.  N. 
Cole,  Alexander  Ziwet,  Frank  Morley;  Mem- 
bera  of  the  Coonoil  to  oerve  mitil  Deoember, 

1904,  Pomeroy  Ln.liu-,  G.  A.  Millor.  P.  F. 
Smith,  E.  B.  Van  Yleck.  The  President  of 
the  Society,  Profwaor  E.  H.  Moore,  holda 
oflioe  for  a  term  of  two  years  expiring  at 
tho  annual  meeting  of  1002.  ResoUitinn§ 
were  adopted  by  the  Council  expressing  appre- 
ciation of  the  senrioea  of  the  retiring  Librari- 
an, Professor  Pomeroy  LadtM^  who  boa  held 
that  office  since  1896. 

The  following  persona  were  eleeted  to  mam- 
berehip  in  the  Society :  R.  E.  Allardice,  Stan- 
ford University;  Miss  Grace  Andrews,  Col- 
umbia tTnlTersity;  S.  E.  Brasefieid,  Michigan 
Agricultural  College;  W.  E.  Brooke,  Univer- 
sity of  inncsota ;  T.  C.  Esty,  University  of 
Bochcflter;  I...  L.  Jackfion,  State  Xonnal 
School,  Brodcport,  N.  Y.  Seven  applioationa 
for  nifiiilxi-sliip  wore  received  iitul  laid  ..ver, 
under  the  by-laws,  for  action  at  the  February 
meeting. 

BopOrtS  were  received  from  the  fiecretary, 
treasurer  and  librarian  !  In  n  ports  will 
appear  in  tho  Society's  Annual  itcgister  now 
in  preparation.  The  Society  has  now  378 
members,  a  net  pain  of  21  over  lai5t  yenr. 
There  are  17  life  members.  The  total  at- 
ton^noe  of  members  at  the  meetings  of  1901 
was  2no,  the  numlxjr  of  papers  read  140,  in 
both  cases  a  large  increase  over  previous  years. 
The  Treasurer's  report  shows  a  balance  of 
over  two  thousand  dollars.  'Dm  Transact ion$ 
has  just  initiated  its  third  annual  volume; 
the  Bulhlin  has  been  issued  since  ItiQl.  An 
especially  important  event  of  the  past  year 
W.I-  {lie  .1.  ]H.-It  of  the  library  of  the  Society 
in  tlie  charge  of  Columbia  University,  through 


whose  p  !i<  r  'w;;  nrtion  the  books  will  now  be- 
come available  for  the  use  of  the  members. 
A  catalof^e  will  soon  be  issued  and  steps  will 
be  taken  to  extend  and  oonqilete  the  collection. 

Following  is  a  list  "f  tho  papers  read  at  the 
annual  meeting.  It  may  be  added  that  the 
Chicago  Section  of  the  Society  isaued  a  pte- 

liniinnrv  pro>rram  of  nineteen  papers  for  its 
moetiug  ut  Evauston,  111.,  on  January  "2-3, 
1903. 

( 1 )  '  Further  types  of  UBieursal  sexUc  serolla,' 

by  Virgil  Snyder. 

(2)  'On  the  nature  and  use  <»f  tlie  functions 
employed  in  the  recognition  of  quadratic  residues,' 
by  Emory  BfeClintodr. 

(3)  'A  thcorrin  iHirutrning  the  OMthod  of  Isatt 
•quarefl,'  by  Uarold  Jacoby. 

(4)  'Tke  tlisoij  of  mariiaa  and  nfolina  In 

n  variables,'  by  Harold  .Tncoby. 

(5)  '  Recent  researthea  in  the  theory  of  screws,* 
by  Sir  K.  S.  Ball. 

(6)  'On  surfaces  whose  geodetic  lines  are 
represented  by  curves  of  the  second  degree  when 
represented  eonfonnably  upon  the  plans^'  by  iL 
F.  Stacker. 

(7)  'A  recent  metbed  for  treating  Che  Intersce* 

lion  of  plane  curven,'  hy  C.  .\.  Scntt. 

(8)  '  Two  prindplea  in  the  theoiy  of  multiple 
foraia,'  by  Edward  Kasner. 

(f>)  'On  tTio  iiivarinnt^  of  a  lioniojroiK-oiig 
quadratic  differential  equation  of  the  second  or- 
d«r/  by  IK  B.  Cnrtbs. 

(10)  'Some  applications  of  the  tbeoiy  of  as* 
scniblagcs,'  by  Arnold  Emch. 

(11)  'On  a  nii'ilioti  for  constructing  all  the 
groups  of  order  p-,'  by  G.  A.  Miller. 

(12)  'Note  on  tbe  transformation  of  a  group 
into  its  canonical  form,'  by  S.  E.  Slocum. 

(13)  'On  the  characteristics  of  differential 
•quatieaa,'  by  S.  R.  Hedrkk. 

(14)  '  On  tbe  eireulta  «i  plaue  curves,*  b7  C  A. 
Ssoit. 

(1ft)  'On  tbe  plane  quartle  curve,'  by  F.  Horlqr 

and  A.  D.  Coble. 

(10)  '  On  the  ital  solutions  of  systems  of  two 
lioiiKip'ni'oiiM  linear  differential  equations  el  tbe 
first  onlcr.'  by  Maxinic  lJ<k-lior. 

(17)  'The  projei-livc  axioms  of  geojnctrj',' 
by  K.  H.  >foore. 

(18)  'Remarks  on  the  sufficient  eonditions  in 
the  ealculns  of  variattens,'  by  B.  S.  Badiick. 

(10)  'Note  on  iflotropie  congruencss,'  by  L» 
P.  Eisenhart 
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(20)  '  Lines  of  Itqgth  mo  on  aorfKCM,*  hf  Jj. 
P.  BiMDhttrt. 

(21)  '  Concerning  the  dam  of  *  group  at  order 
p"  that  foijtain»  an  operator  of  order  p"-»  OT 
p*-*,  p  being  a  prime,'  by  W.  B.  Fite. 

(28)  *  A  diamcteristic  property  of  tbe  parabolic 

cune  of  Jitli  diilri,'  Iiv  KiUvard  Kiiflior. 

(23^  '  On  the  content  or  meiwure  of  iiisiwtnblages 
of  potato,'  hf  Carl  Oiinderson. 

(24)  '  On  tlM  bolonorphiamB  of  a  group/  liy  J. 
W.  Young. 

(25)  'On  the  reeolution  of  ortlM^gonal  transfor- 
mations,' by  P.  F.  Smith. 

(26)  '  I'roof  that  tlie  group  of  an  irreducible 
linear  differeaiial  equation  ts  tTMUItlvet'  I17  Said 
Epatoen. 

(27)  'Ott  tho  miform  conwrgenee  of  fynirier*a 
■eries,'  by  W.  B.  Ford. 

Thp  next  mootinR  of  tlic  SLwifty  will  be 
held  in  New  York  City  on  February  22.  The 
Chicago  Section  will  meet  «t  tke  ITuiTenily 
of  Chicago  in  April, 

F.  N.  Cole, 
Secrtiartf. 

GoLincBiA  UmffBUir. 

THH  \( HHKMY  <iy  S(  IKNCn  OF  ST.  LOUIS. 

At  the  njpotins:  of  the  Acailciny  of  Science 
of  St.  Louis  on  the  evening  of  December  16, 
the  Kominatiiig  Oonuinittee  Mported  a  list 
nf  cani-ii'ktfs  fnr  the  offioM  of  the  AcBidemj 
for  the  year  1902. 

A  paper  by  K.  K.  MacEoaiis  and  B.  F. 
Bush,  entitled,  'The  IjoepedflM*  of  MiMOuri/ 
was  presented  by  title. 

Professor  F.  lu  Solden  delivered  an  address 
on  the  advanee  made  in  education  during  the 
ninftcPTith  cpnttiry,  stating  that  tlm  moat 
characteristic  feature  o£  the  century's  pro- 
greee  lay  in  the  q>och  of  expansion  and  organ' 
ization  which  it  mnrkoil.  Tlio  infliiciicc  of 
Fwtalozzi,  Froebel,  Uorace  Mann,  William  T. 
Harria  and  other  dittingaidied  edneatom  was 
traced,  the  mailced  change  in  opinion  con- 
cerning the  commercinl  raluo  of  education 
brought  out  by  thu  Centutuual  exposition  of 
1876  was  indicated,  and  the  ostabliahnient  of 
n  trtif  tiniversity  grade  in  lliia  rnnntry  with 
the  opening  of  the  Johns  Hopkins  Unircrsity, 
the  year  f  bIlowinir> 

was  eonunented  on. 

Wofessor  F.  E.  Nlplior  stated  that  hr  lia.l 
continued  his  espcriraents  on  tlio  production 


of  ether  distiirbanoes  by  expleaions,  and  hgr 

the  mot  inn  of  ma^sM  of  matter.  Hp  hnd  ap- 
parently succeeded  in  eliminating  the  effects 
of  tbe  shodc  of  the  air-wave  upon  the  magnet 
needle.  Tho  nwdle  is  adjusted  to  a  condition 
approaching  maximum  sensitiveness.  There 
is  no  iron  about  the  apparatus,  except  what  ia 
contained  in  the  needle  and  in  the  compen- 
.sating  magmet*.  The  latter  are  clamped  in 
place  so  that  the  structure  011  which  they  are 
mounted  may  bo  pounded  by  a  mallet  without 
distnrhinjf  the  needle.  Rowland  effects  due  to 
convection  of  electrified  particles  have  also 
been  diminated.  There  remains  a  marked  de> 
flection  of  the  nertlle,  scL'iniiiy  to  IiiJicato  tlint 
an  ether  distortion  or  wave  originates  in  a 
sharp  or  Tiolent  explosion.  This  result  is  so 
amazing  that  it  is  announced  with  the  stat^;- 
ment  that  the  wliolc  subject  is  yet  iirukT  tho 
most  searching  examiuatlou.  The  coherer  and 
the  receiver  of  the  telephone  are  to  be  used  in 
two  wholly  different  plans  of  experiment,  in 
one  of  which  the  effects  along  the  entire  track 
of  a  leaden  bullet  ai«  to  be  snnuned  up  in  an 

alfLTiiiitiiig  current.  Tlie  n^snlts  whicli  sceiii 
to  have  been  reached  are  in  entire  harmony 
with  the  well-known  experiment  of  ICiehelson 
and  Morley,  who  found  thot  the  ether  within 
the  building  in  which  they  worked  was  being 
carried  along  with  the  building  and  with  the 
earth  in  its  orbital  motion. 

■Wif.I.lAM  TrI'T.F.ASE, 

Recording  Secretary. 

XORTH  CAROLINA  SECTION  OP  THE  AlCBBICUt 

CHEMICAL  SOCII  TY. 

The  fall  meeting  of  the  !North  Carolina  Sec- 
tion was  held  on  Saturday,  November  83, 1001, 

at  II  a.  111.,  in  the  office  of  tin-  State  Chemiat, 
Agricultural  Buildinir,  Kaleigli,  with  presid- 
ing officer,  W.  A.  Witiieis»  in  the  diair. 
Eighteen  (18)  members  and  visitors  partici- 
pated in  the  meeting. 

After  the  reading  and  adoption  of  the  min- 
utes of  the  previous  meeting  and  the  tran.sac- 
1ion  of  some  minor  mis^^i  ll.im'nus  business,  the 
following  program  was  presontod  and  dis- 
cussed: 

'Notes  on  Instruction  in  Dyeing':  O.  S. 

Fraps. 
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Tho  author  gave  o  brief  account  of  methods 
used  and  rctsultj*  obtained,  in  teauhing  dyeing 
•t  tho  North  Carolina  College  of  Agriculture 
and  Mechanic  Arts.  Scrap  books,  which  had 
been  prepared  by  6tudeul8,  cuuLaiuiuj;  dyed 
■omplM  and  testa  made  on  them  irere  ex- 
hibited, (o  slinu-  the  iitothotls  pursued. 

'SystcBuitic  Acid  Analysis':  A.  i».  Wheeler. 

The  pUn  soggesMd  by  Abegg  •nd  Here 
(Zcit.  fur  Anorg.  Chem.,  23,  236)  is  being 
tried  with  certain  iiiodifirations  with  his 
classes  in  qualitative  analyais  in  the  Uuiver- 
tStj  of  North  Carolina  with  oonsideraUe  sne- 
ccss.    Tie  it  1o  V'  tliP  noarp^it  approai'li 

to  a  separation  similar  to  that  used  with  bama 
that  he  has  iMgntsanoe  of. 

'Recent  W«rk  Oft  the  Phthaleina':  Charlea 
E.  Brewer. 

This  was  a  review  of  the  several  articles  that 

have  rccpiitiy  apprnn-.l.  The  first  of  theM 
was  by  OriKinriT  and  Brewer  on  the  constitu- 
tion of  gailein.  The  other  thrue  articles,  in 
tiw  flomnt  Tolmne  of  the  BeriehU  contribnted 

by  Liohnnnnnn,  Thiele  .md  .Tai  f»i  r  and  Fcucr- 
etein  and  Dutoit,  were  on  dioxytluorcscein  or 
onThydroqiunone  phthakin.  Li  every  eaae  the 
view  that  the  phthaleins  react  as  tautomerie 
compounds  wa.9  sustained.  All  the  contribu- 
tors a^rree  that  those  derivatives  which  ham 
color  should  have  given  the  quiooid  Stmoturev 
while  those  which  are  colorl>  s<i  nrp  properly 
reprc^uted  by  the  lactuid  structure.  A  num- 
ber of  new  componnda  be)oni;ing  to  each  of 

these  two  r?n«sr-=i  worr-  roporte<l. 

*A  Constant  Iligb-Xemperaturc  Bath': 
Charles  Baakenrille. 

An  ordinary  cuairn  !,  d  ii-  'U  \viitcr-ba(h  is 
made  u&e  of,  surrounded  by  uslHt<to»  with  a 
copper  cover  and  n  swoiid  a^licstos  top  project- 
infl;  in  tin'  liinli  and  a  v\  ?-' light-iron  float  con- 
structed to  li  tl  i  .nil  d  l.^  <  f  various  sizes.  The 
liquid  of  the  i>atii  is  coiniM)sod  of  a  uiLxture  of 
the  more  fusible  alloys.  A  specially  con- 
-'nut,  I  Tli."Tiiii-f;i(.  made  <>{  vn-y  infusiblo 
gla;--^,  controls  the  dame  of  a  large  lamp.  A 
slnsfl  tube,  open  at  tho  bottom,  penetrates  the 
dual  c  over  aiul  i»  placod  within  One  o£  the 
crucible  receptacles.  A  mercury  thermomotrr 
under  20  degrees  atmospheric  pretssurc  is  umxI. 

'New  Apparatus:  (1)  Soil  Digestion  Bath 


and  (2)  A  Modified  Condensing  Bulb  Tube  for 
Nitrogen  Determinations':  C.  B.  Williams. 

Drawings  of  thc^so  two  pieces  of  appemtUS, 
designed  for  \i-4e  in  ilie  Cliemiral  Laboratory 
of  the  North  Carolina  Department  of  Agri- 
culture, were  submitted;  also,  a  deaeription 
was  read.  .Mr.  Williams  stated  that  these  two 
pieces  of  apparatus  had  proved  very  helpful, 
both  in  point  of  economy  of  time  and  re- 
liability. 

'Nitrification  of  Ammonium  Sulphate  and 
Cotton-Sced  }lcaV:  W.  A.  Withers  and  G.  S. 
Fraps. 

The  conclusions  drawn  by  the  authors  from 
their  pot  experiments  on  nitrification  arc: 

(a)  Ammonium  sulphate  in  some  eases  hin- 
ders nilrif  i-atlon. 

{b)  In  nitrification  of  ammonium  sulphate^ 
tnlphnric  add  is  produced  and  hinders  the 
process  unless  neutralized. 

(c)  Soils  difTer  in  their  action,  depending 
upon  the  kinds  of  bacteria  present. 

(d)  The  relative  number  of  organisms  in  tlw 
snil  pnpnhle  of  nitrifying  ammonium  snlphato 
may  be  increased  by  continued  addition  of  the 
substance  and  lime  if  stieh  germs  weve  origi- 
nally present. 

(«)  Calcitim  carbonate  is  very  helpful  in 
nitrification. 

Ohablbs  Bpnons  Wm.uams, 
^scretory. 

TBB  ncnoN  or  oboloot  asd  vinkbauwt  of 

THB   NEW    YORK    ACADEMY   OF  SCIENCES. 

Thb  Section  met  Dccemb'^r  1*!.  nt  8:15  y.  m. 

Mr.  D.  W.  Johnson  gave  a  itaper  on  'Notes 
on  the  Geidogy  of  the  Saline  Basins  of  Central 
New  ifcxico.'  He  siiid  that  in  tlie  Antonio 
Satidoval  Grunt,  near  tlic  center  of  the  Terri- 
tory of  New  Mexico,  are  noted  saline  depoeita 

which  lijivi'  'if-rvi'fl  n>  iniivirtrmt  smiree^  of  a 
very  pure  salt  in  past  years.  The  character  of 
these  basins  was  discussed  in  some  detail,  and 
[Kiints  conwriiing  their  historical  interest 
brietly  touched  upon.  The  general  geology  of 
the  central  |K>rtion  of  tlic  Territory  was  tlicn 
briefly  rcvi.  v,  \\  hiIo  the  local  geology  of  the 
.VjiI'iimm  Sandoval  (Irant  was  presented  more 
in  I  let  ail.  It  wait  sliowu  that  the  saline  lakes 
occur  in  the  Bod  Beds  of  JTura-triassic  or  Per- 
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Biinn  age.  These  beds  are  sepnrable,  on  litho- 
logical  grounds,  into  throe  divisions,  desig- 
nated as  the  lied  Series,  the  Chocolate  Series, 
and  the  Vermillion  8«ries.  lienticular  de- 
posit? of  salt  and  Rypstim  are  fn?qucntly  found 
at  the  top  of  the  lower  or  Bed  Series,  and  evi- 
dence «aa  produced  to  ehov  thai  the  Saline 
Basins  under  consiJerntloti  occur  at  (Itis 
horixon.  The  facta  were  noted  that  Triassic 
have  been  deacribed  from  aome  part  of 
the  Red  Beda  (presumably  the  upper),  while 
a  characteristic  Perunan  fauna  has  Iw^pn  re- 
oently  found  near  the  base  of  the  Bed  Series. 
Jn  vieir  of  theae  facte,  and  ainoe  no  horiioa  of 

marked  trnn?it!on  other  than  the  salt  and 
gypsum  d^KMits  occurs,  it  was  suggested  that 
liheee  depoaita  mi^t  p<M8ibly  mark  the  hound* 
ary  line  between  the  Jura-triaaaio  end  Per- 
mian in  central  New  Mexico. 

Br.  D.  S.  Martin  presented  a  paper  entitled 
'Sonic  Geological  Notes  on  the  Neighborhood 
of  Buffalo,  X.  T.,  made  in  tlio  Summer  of 
1901.'  Dr.  Martin  did  not  claim  any  special 
nuwiitj  fat  the  data  pmontod,  but  iudged  that 
they  might  he  of  interest  to  any  meml  :i  ':ot 
acquainted  with  that  region.  Dr.  Martin  Erst 
oiidined  roughly  the  diatribution  of  the  aerMa 
from  the  Medina  to  the  Comiferous  Lime- 
stone, and  then  mentioned  in  detail  certain 
special  features.  Ho  particularly  noted  cer- 
tain joint  Boanis  in  the  Niagara  Limeatone 
near  Lockport,  N.  Y.,  whioh  have  V^x-n  much 
eroded  and  decomposed,  and  which  are  now 
filed  with  a  daik  brown  daytike  material,  eon- 
taining  numbers  of  half  decayed  modem  land 
•beik,  such  aa  Helix  albolahns.  lie  then  de- 
scribed the  eeriee  of  rocks  exposed  in  the 
quarries  found  on  North  Main  street,  Buffalo* 
which  are  the  source  of  l!ie  fanious  Ennjp- 
tenis  specimens.  This  Rcriea  extends  from 
the  ComifenniB  limeatone  to  the  Seline  aeries 
and  is  divisible  into  five  Tnemhers,  known  as 
the  Coruifcro\is  Limestone,  the  Blue  Lime- 
Stone*  the  Bulkhead  Rock,  the  Water  Lime- 
stone, and  the  Salinn.  Dr.  Martin  particu- 
larly emphasized  the  coutnot  between  the 
Bullhead  Rock  and  the  overlying  Blue  Lime- 
stone, and  noted  the  oeeurrence  of  a  j-aiidstnK' 
dike  extending  to  the  top  of  the  Bullhead 
scries. 


Mr.  A.  J.  Qiuneaii,  in  a  paper  entitled 
'The  Grain  of  Igneous  Ilook>;,'  saiil  that  a 
general  observation  might  be  made  in  regard 
to  intrusive  dikes.  Near  the  margin  tiie  rock 
is  dense,  often  glassy  without  any  appreciable 
grain,  whereas  the  grain  begins  to  grow  coarse 
aoeordinc  to  aome  deflntto  law,  progressiTely 

as  tlio  distance  from  tlie  wall  increases.  The 
pro8ent  paper  is  based  on  the  study  of  the  laws 
goTeming  sueh  incraaae.  It  appeaia  that  the 
loss  of  heat  is  of  paramount  importance.*  The 
jiroblem  taken  up  Is  very  annlogroMS  to  the  one 
presented  by  the  cooling  of  a  slab  of  tinite 
thii  jmeaa  and  of  great  lenglfa  end  depth  with 
respect  to  the  first  dimension,  viz.,  the  thick- 
ness. The  method  folbwed  rests  on  the  Theo' 
fie  de  ta  Chalevr  of  Fourier,  and  on  the  gen- 
oral  theory  of  cooling  by  Professor  K.  S. 
Woodward.t  The  following  laws  have  been 
deducted:  (1)  The  zone  of  varying  grain  will 
vary  indirectly  as  the  initial  temperature. 
From  this  follows  that  (n)  Platonic  nxjka 
veiy  deeply  seated  will  not  present  a  zone  of 
vtajvDg  grain  to  any  extent,  (h)  Rodta  triiieh 
come  to  rest  at  a  temiK-rature  neariuR  their 
consolidation  point  will  present  a  wide  zone  of 
varying  grain.  (8)  The  time  of  cooling,  other 
conditions  being  the  same,  varies  as  the  ^iquare 
of  the  thickness  of  the  dike.^  From  this  last 
law  it  is  assumed  that  the  size  of  the  crys- 
tals vary  as  the  aquare  of  their  diatancea 
from  the  nearest  margin;  then  the  square  rf>ot 
of  tiieir  area,  which  can  be  measured,  varies 
diveetly  aa  the  diatancee  from  the  margin. 
Thua  we  have  a  simple  law  of  easy  ap)>1icut  ion. 

BlOIUBD  £.  DODOE, 

Stentary  pro 

BIOLOOICAL  SOCIETY  OF  WASHINGTON. 

Thb  846th  meeting  was  held  on  Saturday 
evening,  December  14^ 

.Mr.  W.  II.  ITolmea  spoke  on  'Fiinls  of  Fossil 
iiernaius  and  Indian  Implements  in  a  Spring 
at  Afton,  Budian  Territory.'  The  spring  was 

?itunteri  in  a  level  counlry  and  the  ^uperfieial 
strata  con8!'=ted  i>i"  f^ur  feet  of  sand  overlying 

*  Alfred  C.  Lane,  Geol.  Surv.  of  Michigan,  Vol. 
VI. 

f  Annals  of  itathcmalics,  Vol.  TTT. 

tRiemann,  '  Partielle  Differential  Gleichungen.' 
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a  gravel  bed  about  sixteen  foct  in  thickness.  In 
tbe  gravel  at  the  bottom  of  the  spring  were 
found  several  hundred  finely  made  flint  arrow-- 
heads and  spoar-points,  such  as  were  used  by 
the  buffalo-hunting  tribes,  flakers  of  Jcor 
antlers,  bones  of  recent  wolf,  horse,  bison  and 
elk,  and  teeth  and  f ragmettta  of  bone  of  foaail 
bison,  horse,  mammoth  and  mastodon,  teeth  of 
these  latter  being  present  in  considerable  num- 
heis  and  in  an  ezoeUent  state  of  preservation. 
In  the  gravel  all  about  were  similar  fossil  re- 
main-;, hut  somewhat  widely  soattored.  It 
had  been  learned  from  an  old  Indian  chief  that 
the  anrow  heads  and  other  implenu  nts  were 
cast  into  the  spring  as  offerings,  hut  it  wns 
difficult  to  account  for  such  largo  numbers  of 
f  oasil  teeth  and  hrolran  bones  and  their  mixture 
with  those  of  recent  animals.  It  was  suggested 
by  Mr.  Gilbert  in  the  discussion  which  followed 
Mr.  Holmes'  paper,  that  possibly  these  teeth 
were  offerings  also,  having  been  gathered  from 
time  to  time,  tlu  y  ini^^'ht  liave  been  washed 
Ottt>  and  caat  into  the  spring. 

W.  A.  Orton  described  'The  Wilt  Diaeaae  of 
the  Cow  Pea  aii'l  it??  rontml.'  stalirifr  thnt  the 
disease  was  caused  by  the  clogging  of  the  water 
tubes  hy  baeteria,  and  that  it  was  reir  prera- 
lent  among  all  save  one  of  the  varieties  of  the 
cow  pea.  This  variety,  known  as  the  Iron, 
was  resistant  to  the  wilt  bacillus  as  well  as  to 
the  nematode,  causing  root-knot;  that  it  waa 
thus  douWy  n'?;i=itaTit  wnn  an  aiMitlonal  ronton 
for  hoping  that  similar  cases  might  be  found 
among  other  plants. 

Then.  Gill  presented  a  paper,  in  conjunction 
with  C.  H.  Townsend>  on  'The  Largest  Deep- 
Sea  Fish/  this  being  the  species  described  in 
^^rl)  NCE  for  Deoember  13,  imder  the  name  of 
Mncruis  (imis.siiH. 

William  Pnlnier  gave  'A  Stud>'  of  Two 
Ghosts,'  explaining  the  manner  in  whidl  speo* 
trnl  nppf>arances  had  hot-n  eaiiseil  on  two  occa- 
sions. In  one  instance  the  shadow  of  a  person 
had  been  titrown  on  a  cloud  of  mist  by  a  light 
shining  through  a  window  of  nn  adjacent 
house^  and  in  thp  other  a  similar  shadow  had 
been  east  on  a  passing  dust  cloud  by  an  electric 
light.  The  disappearance  of  the  mist  and  of 
tlie  dit<t  gave  the  impreasion  of  a  vanishing 
figure.  F.  A.  LtX'AS. 


SHORTER  ARTICLES. 

ABB   HUMMIWO-Mltoa  QVPSELOm  OR  OAPRIMITIr 
GOmt 

Tk  the  Proee«iing$  of  the  ^oologioal  Society 

of  Txmdon,  for  April  2.  1901,  there  h  a  most 
interesting  paper  by  Professor  D'Arcy  Thomp- 
son 'On  tiie  Pterylosh  of  the  Giant  Hum- 
ming-bird {Pntagona  ffigat).*  It  is  illustrated 
by  sniDo  pxrrll.  nf  figurofl  and  the  description 
is  detailed  and  accurate.  In  his  concluding 
paragraph  the  writer  says:  "On  the  balancs 

of  evidcncr-,  T  ain  Iti'-liTied  to  thinl;  tlint  the 
facts  of  pterylosis,  so  far  as  they  go,  tend  to 
justify  the  assoetation  of  the  humming-birds 
witli  the  goat -suckers  anil  -wifT>,  and,  if  any- 
Mvn^r.  tn  Krintr  them  somewhat  nearer  the  for- 
m.  r  than  th<'  hittf-r  of  the  last  two."  But  he 
adds  that  'the  evidence  is  confused  and  the 
judgment  far  frnni  elenr.' 

In  the  Journal  of  the  Linnenn  Society, 
1888,  Dr.  It  W.  ShufeWt  published  hU  w*>ll- 
knowii  'Studies  of  the  "^f.^'•r^-.ehire«.'  Tie.  fno. 
had  investigated  the  pterylography  of  hum- 
ming-birds, goat-auehers  and  iiwifts,  and  he 
reached  these  eonelnsions:  Tin-  Ctjpnmulfjt 
"have  their  nenre^t  ktTi  in  the  owls,  and  they 
have  MO  8i)ocinl  affinity  with  the  Cypseli.  much 
IfM  with  the  TroehiiL  *  *  *  The  true  swifts 
must  have  a  group  or  an  order  crmterl  fnr 
them,  as  the  order  Cypseli,  *  •  •  just  outside 
the  enormmnt  Tssmrino  circle,  but  tangent 
to  a  point  in  it-*  periphery  opposite  the  swal- 
lows. *  *  ♦  For  the  TrochiJi.  I  have  already 
projjoseil  a  separate  order  •  ♦  *  «nd  am  to- 
day more  convinced  tlmfi  i  ver  of  the  correct- 
ness of  that  proposal."  On  page  30ft  Dr. 
Shufeldt  says  further  regarding  humming- 
birds and  swifts:  "Th^  diifer  essentially  in 
their  ptcryloses  and  in  the  number  of  their 
secondaries." 

T  have  just  completed  a  careful  examination 
of  23  hnmminp-hirds.  representing  11  species, 
ranging  in  size  from  MeUituga  humili.t  to 
CwUffena  ctemencice,  and  15  swifts,  represent- 
insr  10  diiFerent  species.  Including  ColIocnUa, 

TTrvuprofrnf.  nnd  ^fncropfcryx.  T  have  also 
studied  carefully  the  pterylography  of  17 
goat-sndters,  representing  8  species.  I  have, 

therefore,  had  a  ci-in-^iilcraMy  larger  mimlM  r  of 
species  at  my  disposal  than  even  Dr.  Shufeldt 
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had,  and  it  aeenu  to  mo  worth  while  to  Btatc 
what  conclusion*  my  stuilios  luivo  led  irio  to. 

No  group  of  birds  with  which  1  aiu  ac- 
quainted shows  such  rauaxkable  uniformity 
in  their  ptoryloprapliy  as  dn  llio  humminir- 
bilds.  So  far  as  1  can  sc«  Professor  Thonip- 
Mti's  figui«s  of  Patagonet  would  aimven  al- 

ri«->st  without  chiiiifxo,  for  any  of  the  11  sjn-cios 
I  have  exaxniued.  The  only  important  dlffer- 
eaoe  is  the  absenoe  of  anything  like  wliat  be 
calls  the  'lateral'  tract;  I  have  found  thin  in 
none  of  the  specimens  hcforo  mo.  lu  tlio 
feathering  of  the  occipital  re^j^iou,  murvover, 
my  speeiiiieinB  do  not  agne  with  his  figure^ 
though  they  answer  well  to  his  description. 
Even  neatlings  and  embryos  (removed  from 
the  egir  before  hatdiiiig)  of  M^luvga  have 

pri'riR*:>ly  the  same  pattern  of  pterylosis,  as  in 
«U  adults.  The  swifts  are  not  so  constant  to 
a  8inKl<'  puttam  aa  the  hummel^  and  show 
soBie  considenUe  sanaffio  diveiaity,  but  tliey 
nevertheless  possess  a  very  character! -it in  type 
of  pterylosis.  I  am  utterly  unable  to  agree 
(however  much  we  may  allow  for  individoal 
diversity  in  the  birds  and  the  personal  equa- 
tioa  of  the  observer)  to  either  Dr.  Shufeldt's 
aoeooBt,  or  Frofeaaor  Thompaon's  iigure,  of 
the  cypseline  pterylosis.  This  is  not  the  place 
to  enter  into  details,  but  one  point  at  least 
must  be  mentioned.  The  poeterior  oerneal 
apterium,  ao  con^ienoDB  in  the  humming 
birds,  is  present  in  every  swift  I  have  ex- 
amined, and  I  have  not  seen  it  in  any  other 
Wnls.  Frofeaaor  Thompson  failed  to  find  it 
in  CoUocalia  and  Dr.  ShnfiBldt  aays  it  is  nsrer 
pr^ent  in  the  swifts  I 

Jn  the  feathioring  of  the  head,  the  hmnming- 
birds  do  show  a  alight  resemblance  to  the  goat- 
suckers, but  this  is  really  not  so  close  as  ap- 
pears at  first  sight.  The  swifts  differ  from 
hoih,  but  some  species  have  the  feathers  on 
the  occiput  jfow  and  far  between ,  m  in  the 
hummers.  It  must  he  borne  in  mind,  however, 
tbat  the  ptNyle^  of  the  head  is  quite  vari- 
able,  perhnpfs  more  so  fhnn  (h.Tt  of  any  other 
part  of  the  body.  In  the  pterylosis  of  the 
neck^  the  awifts  and  humming-birds  are  rvry 
siaular,  especially  on  the  upper  side,  while  the 
goat-auekers  are  strikingly  different.  The 
fsathering  of  the  back  shows  cousiderablo  re- 


semblance between  swifts  and  humming-birds, 
for  wliilc  some  swifts  have  the  femoral  tracts 
separate,  others  have  them  more  or  le*s  united 
with  the  dorsal,  as  they  are  in  the  humming- 
birds. The  dorsal  tract  of  the  Cnprirnn]t}i  is 
obviously  different,  and  the  femorals  are  al- 
ways well  defined  and  free  from  the  dorsal. 
Tlie  hum(;ral  tracts  in  both  swifts  and  hum- 
mers are  near  the  dorsal,  and  their  posterior 
ends  tend  to  run  into  either  tlie  dorsal  or  the 
anterior  end  of  the  femorala.  In  the  goat- 
su('kers,  the  Imuicrals  are  narrow  and  some 
distance  from  tlio  dorsals.  On  the  ventral 
side,  we  find  the  sternal  traeta  in  tho  goat' 
snckcrs  aro  more  or  less  abruptly  narrowed  to 
form  the  rather  long  ventrals,  while  in  the 
swifts  and  the  huBmung-birds,  the  stemals 
pas8  inip(>rceptibly  into  the  short  ventrals.  As 
far  as  tho  number  of  secondaries  is  concerned, 
that  is  diiefly  a  matter  of  siec;  humming-birds 
have  5-7,  swifts  8-11,  and  goat-sudGeie  lS-14, 
For  tlicso,  and  very  eituilar  reasons,  I  am 
led  to  disagree  with  Professor  Thompson  that 
the  bumming-birda  are  nearer  to  the  goat- 
suckers than  to  the  swifts,  and  T  must  di,sft("-nt 
quite  as  strongly  from  Dr.  Shufeldt's  opinion 
^t  the  pteiyloaea  of  awifts  and  humming- 
birds  are  'essentially  different.'  To  my  mind, 
tiie  swifts  and  humming-birds  are  pterylo- 
graphically  nearer  each  other  than  are  grou^ 
and  guan6,  and  almost  as  nearly  allied  as 
grouse  and  tiuail.  I  cannot  see  that  the 
Caprimulgi  have  an^'  close  relationship  to 
aithar. 

Hubert  Lymam  Olark. 

Qunr,  IfioK^ 
Oetobsr  SO^  1901. 

I.VJflilKS  TO  Tlir.  KYK  CAl  SKI)  HV  INTBNSE  LIGHT. 

TiiEnE  may  be  some  general  interest  in  the 
following  oases  of  optical  phenomena  brought 
about  by  ei^K)8ure  of  the  eye  to  intense  light. 

Professor  M.,  while  working  in  a  rather  darii 
corner  of  his  laboratory,  accidentally  broke  a 
low-ieststanoe  eireuit  in  which  an  eleetrio  cur- 
rent at  a  prcsBtire  of  five  hundred  volts  was 
flowing.  The  arc  formed  was  about  a  foot 
from  bis  ayes  and  aiipaared  like  a  ball  of  fire 
rather  more  than  rix  inches  in  diameter.  Im- 
mediately there  was  s  feeling  that  something 
had  'given  way'  in  his  right  eye,  though  no 
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pain  was  ezperiencod.  Shortly  afterwards  he 
notiioed  tliat  a  part  of  the  retina  w«a  perma* 
nently  affected, the  injured  portion  being  intlie 
form  of  a  square,  with  the  center  of  vision  in 
one  corner.  The  sharp  outlines  of  tliis  field 
oould  be  easily  diHtinguisliod*  and  upon  oloeing 
the  oyp,  fan  >hiiped  flashes  of  a  riolrt  eolor 
spread  out  from  one  comer  over  the  injured 
area  at  equal  intervale  of  Mveral  eeooods,  tbnr 
recurrenee  beitii?  entirely  involuntary.  After 
being  some  time  in  the  dark  the  flashes  of  color 
ceased. 

There  was  in  u' m  ral  an  apparent  lack  of  il- 
lumination over  this  jiiirt  of  the  retina,  aeeoin- 
paniod  by  a  loss  of  power  to  properly  dibtin- 
ffuish  oolors,  more  especially  green.  The 

ontlini'^  rif  (iVijd-ts  wiTr  liliirri't!.  t!i<  ir  ((irucTi- 
»ions  also  apiH5aring  to  be  reduced  by  about 
one  quarter.  Printed  letters  could  not  be  rec- 
o;jTiize<l  at  more  than  half  the  distance  at  which 
they  were  easily  read  by  the  uninjunnl  eye. 
Parallel  lines  scented  to  converge  over  the 
injured  |Hirtioii.  In  walking  and  riding  he 
noticed  at  a  short  distance  ahead  wlmt  Boortir-fl 
to  be  a  spot  a  few  iuchce  in  diameter  and  about 
two  indies  high,  wbieh  he  often  turned  his 

wheel  nviflo  to  aviii.l,  Tin-  injun-il  r-yr>  was  also 
vei7  defective  in  ejitiuiatiiig  distances.  The 
effieet  lasted  several  iraeks  with  almost  un- 
diminished intensity,  but  has  linoe  been  grad- 
ually disappearing. 

The  second  case  is  that  of  Mr.  R.,  who  in 
Ifay,  1900,  imprudently  obscr\'od  for  some  time 
tho  pnrtjnl  (•<•!;].>(■  i.f  th<'  nnn  wifli  hia  rvi  >  un- 
protected in  niiy  way.  No  effect  was  noticed 
until  late  in  the  day,  when  in  looking  over  the 
liill-Mi  he  saw  apparently  a  flock  of  eight  or 
ten  Tvd  birds  whose  movements  were  ver>' 
emtie.  Since  the  birds  appeared  wherever  he 
looked,  he  carefully  cxaniined  the  field  of 
vision,  and  discovered  that  the  sun  had  f-  nin  ! 
a  crc*ic(nt  image  on  tlie  center  of  the  retina  of 
the  left  eye.  The  color  of  the  image  was 
green  with  a  narrow  rr  !  border.  The  injured 
arou  s^eemed  to  be  quite  blind,  and  parallel 
lines  diverged  around  it,  this  effect  being  just 

the  opposite  of  the  previous  case.  The  injury 
is  always  noticeable  and  very  annoying,  espe- 
cially in  reading.  In  making  observations  in 
the  physical  laboratMy  he  had  to  discontinue 


the  use  of  his  left  ey^  which  he  had  been  ac- 
eustacaad  to  use  eonatantty.  The  effoet  la  atill 
notieeable  after  a  year,  tEousli  it  eauaea  much 

less  annoyance. 

A  case  exactly  similar  to  this  has  been  de- 
■eribed,  in  wbieh  Ae  injuiy  had  lavtad  ten 
yMn> 

Frank  Allen. 

Oonntu,  Umivimitt. 

CLHRENT  SOTKa  O.V  METEOROWdY. 
RAINFALL,  COMUERCt:  AND  POLITIOB. 

A  BuoownvB  paper      H.  H.  Clayton  in 

the  Popular  Science  MonHihi  for  December, 
on  'The  Influence  of  Kainfall  on  Commerce 
and  Politics,'  forcibly  emphasiaee  the  interest 
and  value  of  the  studies  tb»t  may  be  madtt 
along  tlic  lines  cf  liumnn.  or  economic,  meteor- 
olog>'.  in  pointing  out  tiiat  'every  severe 
financial  panic  (in  the  United  Statea)  has 
been    rlnsply  I  a  tc<l    u-itTi    a  prntracte<l 

period  of  deficient  rainfall,'  and  that  'tlicro 
haa  been  no  period  of  protracted  droti^t  wilh- 
oiit  a  srvi  rc  financial  panic  except  a  period, 
the  effects  of  which  were  masked  by  the  large 
disturbances  attending  our  Civil  War,'  the 
author  Iimh  dearly  indicated  how  closely 
iiati'knal  crises  are  relatcil  to  the  changing 
meteorological  conditions  of  buccessivc  years. 
The  sequence  of  deficient  rainfall — deficient 
food  supply — financial  panics — changes  in  the 
dominance  of  political  parties, — is  also  con- 
sidered. There  is  nnidi  in  thia  dtaenarion  that 
might  well  occupy  flic  attention  of  those  who 
take  pleasure^  not  only  in  studying  the  oorre- 
lations  of  meteorologieil  eondhioiM  «nd.  poli- 
tics in  the  past,  but  who  also  wish  to  t>T  their 
!n.  k  at  fonco-sting  the  political  changes  of  the 
futun?.  Mr.  Clayton  rightly  calls  atteution  to 
the  value  of  audi  investigations  on  the 
oronorni"  side  of  meteorologv',  and  to  the  ne«»d 
of  more  opportunity  in  our  universities  for 
the  study  of  the  infloenoea  of  the  atmoaphere 
upon  health,  upon  comraeroe  and  upon  poli- 
tics. 

This  interesting  paper  suggests  a  number 
of  other,  somewhat  similar,  examples  of  the 
influence  of  weather  upon  political  movements 
of  greater  or  less  importance.  Among  the 
causes  of  the  *  Boier'  outbreak  in  China,  whicb 
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involved  several  nations  in  war,  waa  the 
Mjareity  of  nun  dnrine  the  pnoedinir  autumn. 

and  the  coiiiicqucnt  iinpovcrlaliniont  and  dis- 
content of  tho  people.  In  this  vciy  Chinese 
var,  the  allies  at  Tientrin  (July  S,  4)  an  n- 
ported  to  have  been  saved  from  total  defeat 
by  a  torrential  rainfall  which  obliged  the 
Chinese  to  retire.  A  severe  winter  precipi- 
tated the  outbreak  of  the  Freucli  Revolution. 
The  Russian  saying,'  that  the  Kussian  Gen- 
erals January  and  February  arc  invincible 
datee  Iran  the  time  of  Napoleoii's  tmibfo  to* 
treat  from  Moscow,  and  again  suf^^ests  tlie 
historical  importance  of  a  severe  winter. 
Qtnag  back  much  farther,  into  more  aaeient 
history,  wo  find  that  in  tho  year  54  b.  c, 
Ciraar's  legions  in  Gaul  had  boon  scattered 
about  in  separate  winter  quarters,  because  of 
tiie  »cant3'  harvest  following  a  drought.  Un- 
der these  eireumstfinpfs  n  defeat  at  the  liands 
of  the  enemy  was  natural,  and  actually  took 
plaoe. 

The  number  of  such  casca  might  he  rx- 
tended  almost  indefinitely,  but  anyone  who 
reads  history  with  his  eyes  open  to  the  con- 
trols which  lie  behind  the  military  and  poli- 
tical movements  of  the  past  will  be  able  to 
collect  an  abundance  of  illustrations  for  him- 
self. 

■omomo  KmcTS  or  law  jolt's  ubat  akd 

nnoroiiT. 

Akotuer  recent  paper,  by  the  compiler  of 
these  Notes,  published  in  the  B%dieiin  of  the 
Ameriean  Oeographical  Society  for  October, 
under  tho  title,  'Some  Economic  Aspects  of 
the  Ileat  and  Drought  of  July,  1001,  in  tho 
United  States,'  brings  out  certain  additional 
features  in  connection  with  the  econonnc  Pide 
of  meteorology.  Trade  in  the  United  States 
thiou^ioiit  the  greater  part  of  July  showed 
some  Tpr>'  marked  efTtet.-*  nf  (lie  liigh  tem- 
peratures and  of  the  drought  There  waa,  on 
the  one  hand,  a  stimulation  of  retail  trade  in 
all  kinds  of  light-weight  summer  clothing,  and 
the  continuance  of  the  heat  carried  this  sale 
beyond  the  usual  time.  On  the  other  hand, 
there  was  commonly  noted  a  df^iMMSUNI  of  re- 
tail trade  other  than  that  in  summer  good>t. 
Tho  heat  of  the  first  week  of  July  caused  a 
praetioal  suapemsion  of  industrial  acttTity  in 


many  cities,  thus  interfering  with  the  output 
along  the  seversl  lines  affseted  by  the  shut- 
downs. The  droufjht  caused  a  lack  of  pastur- 
age in  the  Southwest,  and  this  led  to  rccord- 
bittsldng  shipments  of  cattle  and  hogs  to  mar> 
kst  at  Kansas  City.  Thus  the  market  became 
overstocked;  buj'ers  dictated  pricea;  the  situa- 
tion in  hides  was  much  complicated.  Prices 
of  cereals  and  of  railroad  stoeka  showed 
marked  fluctuations  throughout  tlie  hot  spoil, 
the  damage  to  corn  being  the  chief  control  in 
the  esse.   Keports  of  rain  in  the  com  belt 

scut  up  the  price;'  <  i-n,  and  of  the  "'nrki 
of  the  corn-carrying  railroads.  Under  the  in- 
fluenoe  of  the  July  drought,  the  number  of 
failures  in  August  was  larger  than  usuaL 
Duilding  was  interfered  with,  and  trade  in 
building  materials  wua  checked.  Meat  was  in 
less,  and  fruit  and  vegetables  were  in  greater, 
demand  than  nsunl.  The  denuind  for  ice  was 
so  great  that  there  was  diiticulty  in  chartering 
Tceado  enoufl^  in  which  to  ship  the  use  from 
Maino. 

SXOW  CIIYSTALS. 

Hit.  WuMot  A.  Bbctlcy,  of  Nashvilfe,  Vt., 

who  has  spent  some  twenty  yesis  in  the 
critical  study  of  snow  crystals  by  means  of 
micro-photography,  contributes  a  paper  under 
the  title,  'The  Story  of  the  Snow  Crystals,'  to 
riitrprr'n  Mnnthhj  Mngmine  for  December. 
This  article  docs  not  differ  essentially  from 
one  by  the  same  writer  in  the  MonkKlft 
Weafher  lievicir  for  ^f;i.v  last.  Since  January, 
1865,  bOO  photographs  of  snow  crystals  have 
been  tsken,  and  no  two  of  them  are  slike.  I'he 
conditions  under  which  tho  different  forms  of 
crystals  fall  have  lieoii  carefully  studied,  and 
it  is  stated  to  l)e  posHibio  to  read  the  character 
of  a  storm  directlr  from  its  crystals.  Mr. 
Bentlcy's  micro-photnirrajjhs  rank  with  any 
that  have  boon  obtained  in  Europe.  Several 
of  the  most  beautiful  typss  are  reproduced 
with  the  artide. 

WKATiir;R  Avn  trtani  s. 
KuiiBKBS  of  cases  of  tetanus  have  recently 
followed  Tsccinatioii  in  different  sections  of 
tile  eastsm  StatSS  whore  there  have  been  out- 
breaks of  smallpox,  and  the  blame  has  usually 
been  laid  upon  the  impurity  of  the  vaccine 
matter.  In  at  least  one  csae^  however,  a  studr 
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of  the  conditions  swnis  to  lead  to  nnothrr  con- 
clusion. The  recent  epidemic  of  tetanus  in 
Oamden,  TH.  J»  pfompted  the  local  Board  <vf 
Health  to  St  ml  out  a  circular  jtivinK  flu  fnfts 
collected  by  the  Board.  From  thia  circular  it 
appears  that  a  baetonoloKieal  eianunation  of 
the  vucciric  matter  used  in  Oamden  slunrad 
it  to  be  free  from  tetanus  ffcrms.  The  reason 
for  the  epidemic  is  found  in  the  prevailing 
weather  oooditions,  combined  with  carclcsa- 
ncsa  on  the  part  of  ijcrsons  rorcntly  viu-oi- 
uated.  There  had  been  a  long  spell  of  dry 
weather,  aeoompanied  bj  high  winds,  whieh 
raised  the  dust,  so  that  flirro  wrro  tetanus 
germs  constantly  present  in  the  atmosphere. 
Infection  resulted  when  the  scabs  had  been 
remared,  and  the  gnnne  gained  eooeas  to  the 
wound. 

R.  DbC.  Wamh. 

W1RELE8B    TEIAICUA  I'll  Y. 

The  readers  of  ScinuscE  may  bo  interested 
in  the  following  editorial  takoi  fran  the  Lon- 
don Electrician  of  December  20.  It  seems  to 
us  also  that  the  Marconi  system  cannot  be  ex- 
pected to  replace  submarine  cables,  which 
form  at  pceacnt  a  network  which  appears  al- 
most as  complicated  on  n  ;«mnll  mnp  nf  the 
world  as  the  network  of  railways  on  an  ordi- 
nary nuip  of  dw  Stete  of  lUiiiois.  An  attempt 
to  substitute  thp  Marconi  system  for  existinpr 
cables  would  load  to  a  state  of  affairs 
cleady  analogotis  to  the  oonfnsed  din  in  • 
stock  exchange  where  each  person  makes  more 
noise  than  all  the  rust.  This  analogy  enables 
one  to  appreciate  the  limitations  of  wireless 
telegia]ihy.  In  the  one  case  we  have  eleotrieal 
wave«  nnd  in  the  other  case  sound  wawR 
spreading  in  ail  directions  from  each  scniiing 
•tation;  and  we  muat  remember  that  Mar- 
coni's rceeis'cr  in  far  inferior  t<>  the  Iniiiinn 
ear  in  its  ability  to  analyze  a  complicated 
qrstem  of  wmvea  falling  upon  it,  or,  in  other 
words,  to  respond  aeleetiTolr  to  certain  types  of 
waves. 

W.  S.  FkANKUM. 

"  Th«  current  week  opened  with  the  startling 

nnnouncpnifnt  thron^'hout  fhf  world  that  Mr. 
Marconi  bad  succeeded  in  transmitting  wireless 
•igBals  acmsB  the  Atlantic.    Ify  mesas  of  a 


kite  he  had  contrived,  at  BU  Joho's,  Newfound- 
land, to  intercept  wstm  tnasBiitted  from  Corn- 
wall, the  iK'tiial  rfcciMr  iK'injj  a  tclfphone  and  the 
sctoal  '  message '  the  Morse  letter  '  S '  at  in- 
terrals  of  Ave  ninntea,  as  prsarrangsd.  Tlw 

•oundu  «-rrt»  von*  faint,  tlioujjii  they  lire  derlarpd 
by  Mr.  Miirconi  himself  to  have  been  uutuiittak 
able,  ninrsday,  Deoenber  12,  IMl,  may  prove, 
therefore,  to  be  a  date  to  be  remembered  in  the 
history  of  wireless  telegraphy.  Within  this  ap 
perently  f«cblo  result — three  very  faint  clickt 
rapsated  at  intervals  of  five  minutes— there  i« 
to  be  seen  the  germ  of  ocean  wireless  telegraphy, 
and,  |>erhapH,  telephony.  It  la  a  germ  that 
promises  to  develop  iuto  abundantly  fruitftd  ma- 
turi^.  It  is  not  in  tbe  Interlinking  of  eobtlnsnls 
divided  \>y  nn  ivcati,  liuL  rallipr  in  the  overspread- 
ing of  the  ocean  itself  with  telegraphic  facilities 
that  tbe  power  and.  fndtfoliMae  ef  tUe  latest 
achievement  of  Mr.  Marconi  is  to  be  perceived. 
Submarine  cables  already  link  ocean-divided  con- 
iinants  far  better  than  wireless  tdography  can 
ever  do.  Long  ago  we  pointed  out  that  tbe  tnw 
field  of  wireless  telegraphy  is  across  compara- 
tively short  distancei-4  of  water — that,  in  fact, 
it  is  really  a  disadvantsge  to  wireless  telegraphy 
to  be  able  to  take  in  such  a  wide  compass  as  an 
entire  ocoan.  Irnli-oil.  wlion  puch  immense  are.i" 
are  covered  tbe  probabilities  of  ooofuaion  and 
olsshlng  of  signals  Is  a  tbousaadfold  leereased. 

liCst  any  section  of  the  piiblie  Bhotild  be  dis- 
posed to  regard  Mr.  Marconi's  latest  experiment 
as  foreshadowing  the  replaecmeut  ct  submarlBS 
telegraph  cables  by  wireless  apparatus,  we  hasten 
to  bid  them  dismiss  the  idea.  No  serious  competi' 
lion  with  submarine  telegraphy  can  ever  take 
place  OB  a  commercial  basis,  at  any  rate  until 
the  Marconi  system  is  evolved  Into  aoawtbing 

\ fry  liiffpri'iit  from  what  it  now  is.  Tliis  raise* 
the  interesting  but  thorny  question  of  patent 
rights.  Others  besidee  Mr.  Msreoni  will  have 
^oniithinj;  to  [lay  nn  this  head.  We  ilo  not  »»r 
that  Mr.  Marconi  will  not  succeed  in  sending 
mesasges  between  this  eountiy  and  Ameriea; 
but,  havinp  rr;rart!  to  the  iineommprdal  condi- 
tions uuJer  wtiii  li  tlu-y  nuwt  be  sent,  it  is  clear 
that  the  wireless  channel  of  transmission  will  be 
rigorously  avoided  by  business  men.  to  whom  a 
guarantee  of  secrecy  and  the  certainty  of  a  re- 
corded n>es-ii;;o  are  nbsolutcly  in<li.<4peaaable. 
Wireless  signals  in  the  ether  can  never  be  secret; 
It  must  always  be  poeelUe  to  Intercept  tbem. 

And  mpssnpcs  rtst»ivi>d  in  nn  more  permanent 
form  than  by  sounds  in  a  telephone  are  too 
eraaesoeat  and  uneertala  to  eommend  thsmaelve* 
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to  the  parpo8««  of  commerre.  Nor  must  it  be 
ovtrhMiked  that  th«  speed  of  tramnuMioii  bgr 
JCweonl  telegraphy  must  be  eztrandy  limited 
compared  with  the  possibilities  of  the  cahle.  It 
is,  therefore,  not  the  territory  of  the  tel^aph 
aaA  eaU*  eoapMites  that  Mr.  Mftraent  me* 
eevfally  ivnide  vlth  hie  wiraiese  telcgntphy." 


Cl,AHh:\CK  A7.V«. 

A  MKETIXQ  of  all  the  scicntitic  men  engaged 
in  the  work  of  the  U.  8.  Oedcgieal  Survey 
was  held  in  Waslungton  on  Saturday,  Peoein- 
ber  28,  to  express  their  profound  sorrow  at  tho 
death  of  Mr.  Olarenoe  King,  first  Direetor  of 
the  Survey.  Short  but  appreciative  addrcases, 
eulogistic  of  the  life  and  work  of  Mr.  King 
were  made  by  Major  J.  W.  Powell,  the  suc- 
cessor of  Mr.  King  us  director  of  ttw  iiUTcgr; 
Hon,  Charles  D.  Walcott,  the  prefont  director, 
and  Mr.  S.  F.  Enunons.  At  the  request 
of  the  direetor  Ifr.  Arnold  Haerne  read  the  fol- 
lowing tribute  to  the  oharactor  and  nchii^vc- 
menta  of  Mr.  King,  which  was  unanimously 
adopted  by  thorn  premnt  aa  an  espreeaion  of 
their  admiration  of  hia  life  and  their  bereave- 
nent  in  his  death  : 

"It  is  with  profound  sorrow  that  wc  learn 
of  the  death  of  Claienoe  "King,  the  first  direc- 
tor and,  in  a  sen^e,  the  founder  of  the  Geo- 
logical Survey.  In  him  we  have  lost  not  only 
a  iireat  adentifie  leader,  but  a  genial  and  ac- 

C>:ini{illshe<l  jjentleinan,  whotu-  personal  qiiall- 

ties  endear  him  to  all  who  knew  him,  and 
whoae  many  acts  of  loving  IdndneiB  have  left 
a  wide  circle  of  friends  in  all  walks  of  life 

to  mourn  his  tintinicly  death. 

"As  ot^auizcr  and,  during  ten  years.  Chief 
of  the  United  States  Geological  Exploration  of 
the  Fortieth  Parallel,  he  set  higher  stamlards 
for  geological  work  in  the  United  States  and 
laid  the  foondationa  of  a  syatematie  survey  of 
the  country.  He  gave  practioal  re<'r.i;rTiition  to 
the  fact  that  a  good  topographical  map  ia  the 
essential  basis  for  acenratc  geological  work. 

"As  first  director  of  the  present  Geological 
Survey,  he  laid  down  tJu-  liroat]  ncrul  lines 
upon  which  iu^  work  should  be  conducted  and 
which,  as  followed  hy  his  able  aucoesaots,  have 
led  to  its  present  de%(]npnieTit.  Tie  estah- 
lisbed  the  principle  that  a  geological  survey  of 


the  United  States  should  be  distinguished 
among  similar  organizations  by  the  promi- 
nence given  to  the  direct  application  of  scien- 
tific lesulta  to  the  devdopment  of  ita  mineral 
wealth. 

"In  that  essential  quality  of  an  investigator 
— aeientifie  imagination— no  one  surpassed 
King,  and  his  colleagues  have  all  profited  by 
his  suggestiveness.  He  was  never  content 
with  the  study  of  science  as  he  found  it  but 
always  sought  to  raise  the  standard  of  geology 
m  well  as  to  apply  known  principles  to  the 
survey  of  the  country. 

"Sng  fist  introduced  mieneoopieal  petrog- 
raphy into  American  geolog?'  and,  as  early  m 
his  Fortieth  Parallel  work,  he  foreshadowed 
the  application  of  emct  physics  to  questions 
of  geological  dynamics.  Early  in  the  history 
of  the  present  survey  he  established  a  physical 
laboratory.  One  result  of  this  step  was  a 
paper  on  the  'Age  o£  the  Earth'  which  taken 
very  high  rank  among  modern  scientific 
memoirs.  Although  in  his  last  years  circum- 
stances rendered  it  neoeeaaiy  for  him  to  devote 
most  of  his  time  to  other  oeeupations,  he  had 
by  no  means  abandoned  plans  for  geological 
investigation  on  a  soak  worthy  of  his  reputa- 
tion. 

"In  Clarence  King  geological  science  in 
America  will  miss  a  pioneer  and  a  loader;  the 
Geological  Survey  loses  its  broad-minded 
founder  and  adviser,  and  its  older  members  a 
beloved  friend.** 


MAP  OF   THE  PHlLIPPiyEB. 

Tmk  National  Geographic  Magazine  pii'> 
lishes  as  u  supplement  to  its  January  num- 
ber a  map  of  tiie  Philippinee— S  feet  3  inches 
hy  ^  feet.  The  map  is  on  the  seale  of  15  miles 
to  an  inch  and  was  prepared  by  the  U.  S. 
Signal  Office.  Every  town  or  hamlet  known  by 

the  Jesuits  or  reported  to  the  War  Depart- 
ment by  its  many  officers  throughout  the 
islands  is  indicated  on  the  map.  It  is  a  com- 
pilation of  everj'thing  now  known  about  the 
Philippine  Arehijiolago.  Shoot  I.  givee  the 
Northern  Philippines  and  Sheet  II.  the  South- 
em  Philippines,  aa  oiffioialty  divided  by  the 
Fnited  States  Goveniincnt.  A  planco  at  the 
map  shows  how  much  exploration  ia  needed 
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in  large  sections.  For  imtaiioe,  on  the  Iiland 

of  Miniloro  only  a  few  namoa  along  tlio  ronst 
are  given.  The  interior  of  the  island  is  a 
blank.  The  pngraM  made  the  Ameriean 
Government  in  the  islands  is  fcraphically  illus- 
trated by  the  red  lines,  indicattiiK  cables,  tele- 
graphs, and  telephones,  which  penetrate  to 
nearly  all  eomers  «f  the  archipelago.  !fear|]r 
wvfn  thousand  miles  of  wire  are  now  strung, 
whiruus  three  years  ago  there  was  not  one 
mile  in  service.  All  Hxb  telegraph  lines  are 
owned  by  the  government  and  opt^rated  by  a 
governioent  department — the  United  Bt&tea 
Bifrnal  Coipa.  The  atationa  noted  aa  eommer- 
cial  stations  are  open  to  mrssagps  of  a  privnto 
and  commercial  diaracter,  while  from  the  sta- 
tiooa  noted  aa  nulitary  only  messagea  of  a 
military  nature  can  be  sent.  This  map  is  the 
first  map  of  the  Philippines  that  has  been  pre- 
pared by  American  officers.  The  spelling  of 
the  namea  ia  that  adopted  by  the  United 
States  Board  on  Oeorrrnplilc  Nanips.  The 
War  Department  printed  an  edition  of  only 
400.  The  demanda  ef  the  army  poeta  in  the 

PhililjpIiR'S  ami  in  the  United  States  (>x- 
haustcd  nearly  the  entire  edition,  so  that  only 
«  few  remain  for  pablie  diatribution.  The 
National  Geographic  Society  was,  however, 
granted  the  use  of  the  plate  and  has  printed 
a  large  edition,  so  that  each  of  ita  memhen 
may  receive  a  copy  of  what  is  the  only  up-to- 
date  presentation  of  all  tliat  is  now  known 
of  the  geography  of  those  islands. 

THE  CARNEGIE  lySTITVTtOV. 

The  trustees  of  the  institution  elected  by 
the  incorporators  are  as  followa: 

The  president  of  tbe  United  Btatea. 

Tlir  prrsulfiit  of  the  llnitiM!  States  fenatc. 
This  s{>e4tk(>r  of  the  House  of  Kci>rc>*t,'nUUvfei». 
The  Hccretary  of  the  Smithsonian  Institution. 
The  president  of  the  National  Academy  «f 
S5cicncc«. 

G rover  Cleveland,  New  Jersey. 
John  S.  Billings*  New  Yorlc. 
Winian  N.  Frew,  FiennttylvaBla. 
Lyman  J.  CiDge,  Illinois. 
Daniel  C.  Uilman,  Jdarylsod. 
Jolm  Hay,  Sietrict  of  CeluraUa. 
Abram  S.  Hewitt,  New  .Terney. 
Ueary  L.  Higginson,  Massachusetts. 


Henry  Hitchcock,  Missouri. 

Charles  h.  Hutchinson,  Illinoia. 

WiltUuB  lindiMy.  Kentucky. 

Seth  T.ow,  New  York. 

Wayne  MacVcagh,  Pennsylvania. 

D.  0.  Mills,  Cellfomia. 

S.  Weir  MitphcH,  Pennsylvania. 

W.  W.  Morrow,  Cttlifornin. 

Elihu  Root,  New  York. 

John  O.  Spooner,  Wisconsin. 

Andrew  D.  White,  New  York. 

Edward  D.  White,  LouiHiaiut. 

Obarlee  D.  Walcott,  District  of  Columbia. 

Camll  D.  Wright,  Dfatiiet  of  CoimBUa. 

Urn  oiBeial  atatement  ef  the  plans  of  the 
institution  is  as  follows : 

"It  is  proposed  to  found  in  the  city  of  Wash- 
ington, in  the  spirit  of  Washington,  an  insti- 
tution which,  with  the  cooperation  of  insti- 
tntions  now  or  hereaft«T  ostablished,  tin  re  or 
elsewhere,  shall,  in  the  broadest  and  most 
liberal  manner,  encourage  inveatigation,  re- 
scan  li  and  dist'overy,  encourage  the  applica- 
tion of  knowledge  to  the  improvement  of 
mankind;  provide  such  buildings,  laboratories, 
ImhiU'^  and  apparatus  as  may  be  needed,  and 
utTord  instruction  of  an  advanced  character 
to  students  whenever  and  wherever  found,  in- 
side or  outside  of  schools,  properly  qualified 
to  profit  thereby.    Anmng  ita  aims  are  those: 

"1.  To  increase  the  ef&ciency  of  the  uui- 
venities  and  other  institutions  of  learning 

throughout  the  countrj-,  hy  utilizing  and  add- 
ing to  their  existing  facilities,  and  by  aiding 
teachen  in  the  Tarioua  institntiona  for  ex- 
periment^ and  other  work,  in  these  institu- 
tions as  far  as  may  be  advisable. 

"2.  To  discover  the  exceptional  man  in 
ereiy  department  of  study,  whenever  and 
wherever  found,  and  enable  him  by  financial 
aid  to  make  tlie  work  for  which  he  seems 
specially  deaigned,  his  life  work. 

"3.  To  promote  original  research,  paying 
prreat  attention  thereto,  as  being  one  of  the 
chief  purposes  of  this  institution. 

"4^  To  incnase  facilitiea  for  higher  eduea« 
tion. 

"5.  To  enable  such  students  as  may  find 
Waahinifton  the  beet  point  for  their  speoial 

studied  to  avail  tlifm?ic>lvrs  of  aurli  advantap'S 
as  may  be  open  to  them  in  the  muscutns. 
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lOtraries,  labontorieB,  obeerrstory,  meteoro- 

logical,  piseicultiiral  av.A  fnr^itry  scliaols  and 
kindred  institutions  of  the  several  depart- 
meBta  of  the  KOfeminent. 

"6.  To  iusore  the  prompt  publication  and 
distribution  of  tho  results  of  scientific  in* 
vestigation,  a  field  considered  to  be  highly  im- 
portant. 

"Tlifs«^  and  kindrpd  objects  may  bo  at- 
tained by  providing  the  necessary  apparatus, 
hy  empl^riav  aUe  ttmAen  from  various  iimti- 

tutions  in  Washington  and  t'lf>ewhcrc,  and  by 
enabling  men  fitted  for  special  work  to  devote 
themadlTea  to  it,  through  nlanad  feUowships 
or  aeholanhips,  or  throu^  salaries,  with  or 
without  pensicms  in  old  age,  or  through  aid 
in  other  forms  to  such  men  as  continue  their 
qecisl  work  at  ssats  of  kantine  throughout 
the  world." 

The  meeting  for  organization  of  the  board 
of  trustees  and  the  election  of  offioen  has  been 
called  for  January  29,  at  the  office  of  the  Sec- 
retxry  of  State  in  Washington. 


BOiairnno  itotsb  avd  VMwa. 

Pusnmr  Ira  Rkxsen,  of  fha  Johns  Hop- 
kins University,  has  been  elected  pnsideilt  of 
the  American  Chemical  Society. 

Pbofessor  n.  W.  Conn,  of  Wc^l'  yjtn  Uni- 
versity, has  been  elected  prcaidcut  yf  the 
Ammetm  Society  of  BictMklegista* 

The  Society  for  Plant  Mmphology  and 

Physiology  held  a  successful  mating  at 
Columbia  University  on  December  31»  IdOl, 
and  Januaiy  1, 1909,  of  which  a  full  account 
will  soon  appear  in  $ciE.vcE.  Officers  for  the 
ensuing  lear  were  elected  as  follows:  Presi- 
dmt,Y.  M.  Spalding,  University  of  Michigan; 
Vice-President,  Byron  D.  Ilalsted,  KutgOfS 
CollenL-;  Secretary-Treasurer,  W.  F.  Oanonp, 
Smith  College.  Tho  Society  will  meet  next 
Tear  at  Washington  widi  the  other  seientifie 

At  the  annual  election  of  officers  of  tho 
California  Academy  of  Sciences,  held  Jan- 
nary  9,  1909,  the  following  were  eleclied 
to  serve  in  the  various  offices  of  the  So* 
dety   during   the  ensuittg  y»»r:  Pres^ 


dent.  David  Starr  Jordan;  First  Vire-Pn:s- 
dent,  M.  W.  Haskell;  Svcond  Vice-Presi- 
dent, H.  H.  Behr;  Corresponding  Secretary, 
3.  O^.  Otum;  Bteordtng  S^enkuif,  J.  W. 
Ilobson;  Treasurer,  L.  II.  Foote;  Lihrarion. 
Louis  Falkenau;  Director  of  Museum,  Lev- 
erett  M.  Loomis;  Trustees,  William  It. 
Pierson,  James  F.  Ilonphton,  William  H* 
Cfffkor.  C.  i:.  Gnmsky,  K.  J.  Mobra,  George 
C.  Perkins,  George  W.  Dickie. 

Caswell  Oraye,  Ph.D.  (Johns  Hopkins), 
now  insitructur  in  zuology  at  the  Julinn  Hop- 
kins University,  lui-  Leon  appointed  director 
of  tlie  UiiitiHi  States  Fish  Commission  Station 
at  Beaufort,  M.  C. 

Dr.  J.  KmcORMtflCl^  senior  curator  of  the 

zoological  collections  at  Munich,  has  retired. 

A  ROYAL  commission  has  been  appointed  to 
inquire  into  the  question  of  the  coal  supplies 
of  the  United  Kingdom.  It  includes  among 
its  members  H.  B.  Dixon,  M.A.,  professor  of 
chemistry  and  metallurgy  in  the  Owens  Col- 
lege^  Ifandiester;  J.  8.  DiioB»  mining  engineer 
and  coalniasti^r,  president  of  the  Mining  In- 
stitution of  Scotland,  and  president  of  the 
Institution  of  Mining  Engineen  of  Great 
Britain;  C.  Lo  Nore  Fester,  D.Sc..  B.A., 
F.R.S.,  professor  of  mining  in  the  RmnI  Col- 
lecre  of  Science,  South  Kensington,  and  latuly 
one  of  his  majesty's  inspectors  of  Mines; 
Edward  Hull,  M.A.,  LL.T)..  F.R.S.,  lat.-ly 
director  of  tho  Geological  Survey  of  Ireland; 
Charles  Lapworth,  LLJ).,  F.RS.,  professor  of 
giHilogy  end  [diysiography  in  the  Diruunjjlmra 
University,  and  J-  J.  H.  TeaU,  M.A.,  FJtSn 
president  of  the  Qeolqgieal  Society  of  London 
and  director  of  the  Geological  Survcj  of  the 
United  Kingdom. 

A  fuso  is  being  raised  to  perpetuate  the 
memory  of  the  late  Frofcuor  Tate^  for  twenty- 

six  years  professor  of  natural  science  in  the 
Adelaide  University.  It  is  proposed  to  eroct 
a  memorial  tablet  and  to  establish  a  Tate 
medal  for  geology. 

Mr.  C.  L,  a  I  Kvii.LK  died  at  Calcutta 
on  December  3,  oi  malarial  fever  contracted 
in  the  Terai  in  paisuit  of  his  investigations  as 
state  entomologist  of  India,  an  api>ointinent 
which  had  been  created  for  him.  He  was  the 


Digitized  by  Google 


116 


SCIENCE. 


[H.8.  yQb.xj,  v^'^m. 


iiMli  T  of  'The  Butterflies  of  India,  Bnrrnah, 
uiiii  Oeylou,'  and  other  coatributions  to  cn- 

Tbb  death  ii  uaummmi  of  M.  Charles 

Maunoir,  for  thirty-seven  years  srcn  tarv'  of 
the  Paris  Qeographical  Society,  and  the  author 
of  annval  reports  on  geographical  discoveries. 

ilia,  mid  Miijj.  llAfiou)  S.  McCuuMlCK,  of  Chi< 
eago»  have  founded  a  memorial  institute  for 
infectiouH  disca^  tn  commemorate  their  »on 
^Irfao  died  recently  from  scarlet  fever.  The 
endowment  of  the  institute  is  aaid  in  the  daily 
papers  to  bo  $1,000,000.  Dr.  Frank  Billings 
is  president  of  the  board  of  trustttw  and  Dr. 
Ludvig  Ilcktoen  has  been  appointed  director  of 
the  inatitutB. 

It  is  reported  that  Seentaty  LaOff  will  re- 
new his  request  to  Congress  for  an  appropria- 
tion of  $230,000  for  the  purchase  of  land  and 
the  sreetion  of  a  Iwildinc  for  the  use  of  the 
nsTal  hydragraphic  sorvioe. 

Mr.  Ani>rew  CAUNKtriK  lias  offt  red  $25,000 
for  a  public  library  building  at  Melrose,  Mass.; 
|S0,000  for  a  Uhraiy  building  at  Saratoga 

Springs,  N.  Y.,  and  the  same  sum  for  a  similar 

building  at  St.  Catherine'*,  Ont. 

SuBiiCiUPTiONS  amounting;  to  over  $105,000 
were  announced  at  the  annual  meeting  of  the 
New  York  Historical  Society  toward  the  new 
building,  whirh  is  to  he  prwtrf!  nt  Crntral 
Park  West,  between  Seventy-sixth  and  Sev- 
en(y  -seTenih  Streets. 

The  library  of  tlu*  lute  Bari>n  von  Xorden- 
skjcild  has  been  inircliiiscd  by  the  University  of 
Hfllingsfors  f,,r  about  $aO,000. 

A  Ret'TKa's  telegram  states  that  Mr.  Wil- 
liam Bruce,  the  leader  of  the  Scottish  Antarctic 

expedition,  has  purchuM  d  the  Norwegian 
steam  whaler  Meela  for  his  forthcoming  ex- 
pedition. The  Tend  will  diortly  he  brought 
over  to  be  refitted  on  the  Clyde,  where  Mr. 
Brm-e  is  availing  lilm-rlf  of  the  guidance  of 
Mr.  G.  L.  Watson,  the  yacht  builder.  The 
Antarelie,  with  Professor  Nordenshiold's 
South  Polnr  fxji.dition  on  board,  left  Huenos 
Ayres  on  December  20  for  the  I'alldand 
Islands.  The  Dueovery  left  lyttleton  on  De- 


cember 21.  Tiif  Icakaffo  has  been  stopped,  ex- 
cept in  the  fore-peak,  where  eight  minute 
pumping  daily  is  sulBeient. 

The  Arctic  Club  hcbl  it.-s  oi^bth  annual  dn^ 
ner  at  Hotel  MarlboruuKb,  N^w  Yurk  City, 
December  2S,  i;'rofessur  W  ilhum  U.  Brewer 
presiding. 

At  the  recent  Columbia  meeting  of  the  So- 
ciety for  Plant  Morphology  and  Physiology, 
it  waa  pointed  out  that  the  American  mem- 
bers of  the  Association  Intcmatioaole  dss 
Botaiiisies  will  toon  be  called  np^n  to  vote 
by  ballot  for  two  members  of  the  general  com- 
mittee. It  was  fdt  that  in  tim  disenoe  of 
nominations  the  votes  would  be  scattering  and 
perhaps  in  many  cases  not  cast  at  alL  No 
body  of  botanists  appears  to  have  authority 
to  make  such  norninatiniLs,  but  it  vtiiA  sug- 
ppfsfcd  that  as  this  Society  had  managed  tlie 
correspondence  with  the  former  owners  oi  the 
Botefitwftss  CmtmtUaU,  and  later  with  the> 
ufliccre  (if  the  Association  Int<>rnationalo,  it 
might  not  seem  inappropriate  for  this  Society 
to  suggest  such  nominations.  Accordingly,  on 
this  basis,  the  Sooicty  nominatsd  PlOfsWOrS 
C.  E.  Bessoy  and  W.  F.  Ganong. 

The  ArcheoIoKH'al  Institute  of  America  has. 
this  year  established  a  traveling  fellowship  for 
researches  in  Central  America,  and  Kr.  Al- 
fred M.  Tozzer,  who  *waF:  last  vpar  a  grradnate 
student  at  Harvard,  taking  Professor  Put- 
nam's research  course  in  American  Ardieokgy 
and  £thnology,  has  been  appointed  to  the  fA' 
lowship.  During  the  past  summer  Mr.  Toezer 
accompanied  I'rofessor  Putnam  to  New 
Meiioo  where  he  was  successful  in  a  study  of 
the  langu«p«»  and  cen'monifs  of  the  Navajo- 
Indiana.  During  the  summer  of  the  previous 
year  he  was  engaged  in  similsr  reeeaxefa 
among  the  Tmliaiis  of  California.  He  is  thus 
in  many  wajrs  cfrpccially  qualified  for  this 
research  in  Tentral  America.  Mr.  To3E«r  is 
new  .11  bis  way  to  Tttcatan  for  the  purpose- 
of  studyiii^r  tho  lancriinpr  and  customs  of  the- 
Mayas,  preliminary  to  a  study  of  the  Maya 
hieroglyphs,  and  with  Ihe  hope  that  there  may 
possibly  be  some  tradition  which  would  give 
a  clue  to  some  of  the  glyphs.  The  Institute 
Oommittee  on  this  f^lowshlp  oomsists  of 
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IfcMn  C.  P.  Bowditdi,  F.  W.  Putnam  and 

Franz  Buuy. 

Dr.  J.  B.  il  vTTisov,  of  Brooklyn,  liua  offered 
a  prize  of  $W0  for  the  best  paper  on  the  sub- 
ject: 'DoM  the  Habitoal  Snbdennie  TTsa  of 

M'-rpIiine    cause    Organii'    Diseaso?    Tf  sn. 

What  V  The  contest  will  be  open  for  two  years 
from  Deonnbw  i,  IflOl*  to  any  physician  in 
any  language. 

TitK  Sennto  Commilteo  on  Ocmmcrw  hm 
reported  a  bill  creating  a  department  of  com- 

It  mikee  ihie  teaeUaty  of 
member  of  the  Cabinet  and  transfers  to  the 
new  department  the  following  bureaus:  Life 
Saving  Service,  Lighthouse  Board,  Light- 
house S(>r^•iee,  Marine  Hospital  Service. 
Steaniboa'  Inspection  Servic*^,  Bureau  of 
Navigation  and  Uuiltxl  States  Shipping  Com- 
mlmionen,  Bureau  of  Imnusnition,  Buvean  of 
Statistics,  the  United  States  Coast  and 
Geodetic  Survesy,  the  Commiaeion  of  Bail- 
rotula,  the  Census  Offioe,  the  Patent  0£Bce,  tho 
IKpartrnent  of  T^abor.  Commission  of  Fish 
and  Kislieries  and  the  Bureau  of  Forcipi  Com- 
merce of  tlie  State  Department.  A  Bureau  of 
Manufactures  and  a  Bureau  of  Mimas  and 
Mininir  nrc  to  be  established  in* the  new  de- 
partment. 

The  Association  for  Promotion  of  Scientific 
Ilosearcli  b\'  Women  auuouiKcs  that  applica- 
tions shrtiiM  fn:"  rocfivcd  l<i'fi..n'  _M;irch  1  for 
the  American  Woman's  Table  at  the  Zoological 
Station,  at  Naples  and  for  the  Investigators' 
Ti'.hle  at  the  Marino  Biol.jj^ical  Laboratory  at 
Wood's  UolL  Farther  intormation  nuiy  be 
obtained  from  the  secretary,  Miss  Comdi*  If. 
Clapp,  ^fount  Hadley  Golkgi^  Mass. 

The  thirty-sixth  annual  winter  rourae  of 
Shefiiel«J  Lectures  in  the  Shclhcld  Scieiititic 
School  of  Yale  Universi^  has  been  announced. 
The  following  are  the  subjeeta  and  lec- 
turers : 

JunuarA-  17 — '  Tlic  Future  of  South  Afi  icii': 
Ma.  John  Hays  Hammond. 
January  24—'  The  Moaquito  Stoiy Da.  L.  0. 

HOWARB. 

r.inniry  31— 'Animal  latslligence*:  Faomaoa 

n.  Mendel. 

Frbrtutty  1—f  EmpDMrtng  Fasts  in  Bridge  Con- 
atrwtion';  PiuNit  W.  SKinvn^  C.B. 


February  14-^  Througii  Uie  Flni  Antsrotle 

Night  ■:  Dk.  F.  a.  Cook. 

February  21— '  The  Life  History  of  a  Lake': 
PBOFKSiWR  II.  E.  Gregory. 

February  28— 'The  Watsc  ReiouroM  of  tbs 
Conntry,  and  tliair  Tmportanee  to  the  Conunn- 
ni(y':  Mb.  F.  II.  Xh  WKi  i.. 

March  7—' The  Wild  Bird  at  Arm's  Length; 
new  methods  in  the  Study  and  Plrotogrsphy  of 
Birds':  Professor  F.  H.  IlEEiiTrK. 

]March  14 — '  Some  Recent  Doings  in  Astron- 
omy':  Dr.  F.  Lw  Chasb. 

^T.iffh  21 — '  Xt.ifrara  F.t!!'!,  in  Kctntion  to  So- 
cial and  Koouomic  Frublems ' :  Profkmi^ob  W.  H. 
BaKWEUi 

The  IfarlM  n  T,rct>ins  of  On-  Ttuyal  Tnstituto 
of  Public  Health  were  given  in  King's  College, 
London,  on  January  1.3. 14  and  l."),  by  Dr.  Max 
Gruber,  professor  of  hygiene,  and  director  of 
the  hygienic  institute  in  the  University  of 
Vienna.  The  subject  of  the  lectures  was  the 
*Antt-bodie8  of  the  Blood.' 

In  the  new  Budget  for  the  German  Im- 
[K'rial  Home  Offict*,  a  sum  of  li'.OOO  Marks  is 
allocated  for  the  institution  of  research^  on 
protoaoa  and  one  of  150,000  Marks  for  the 

prosecution  of  rcsearcln  s  m  tuberculosis  and 

the  moans  of  preventin^^  it-^  spread. 

A  COMMITTEE  has  been  appointed  to  con- 
sider the  question  of  nmkinff  the  museum  at 
Cardiff  a  natimial  uuseum  for  Wales. 

.\t  a  rec.eut  meeting  of  the  Archeological 
Section  of  the  Wisconsin  Natural  History  So- 
ciety, a  comnitttee  was  appointed  to  investi- 
gate the  feasibility  of  preserving  a  small 
trr'»iii>  of  tlin^  domo-sha[jed  mounds  located 
in  the  city  of  Wankesha. 

The  BritUh  Medietd  Journal  states  that 

according  to  a  custom,  which  is  doubtless  less 
out  of  place  iit  Spain  tlian  it  would  be  else- 
where^ the  Royal  Academy  of  Medicine  of 
Hadrid  recently  attended  in  a  body  a  solemn 
tTiH'^s  for  the  repos«>  of  tho  souls  of  deceased 
members,  of  Spanish  physicians  and  surgeons 
whose  work  had  reflected  luster  en  their  conn- 
tiy,  and  of  benefactors  of  the  Academy. 

OvKR  200  jxT'^f'Tis  bnvp  nhi^ady  enrolled  for 
membership  in  the  proposed  American  £lec- 
tro-C^mieal  Society.  The  first  meeting  for 
definite  organisation  and  reading  of  papen 
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aiul  (li-inH-ti'ii  will  iin.linhly  he  ]w]<]  in  Phrla- 
delplua  about  Easter.  A  gathering  of  electro- 
chemists  from  all  ports  of  the  United  States 
is  sMiirod. 

At  the  annual  mcetinK  of  (he  ilontnna 
St;if(>  Teachers'  Associar i.  n,  held  at  Missoula, 
ilout.,  during  the  holidays,  a  Moutana 
Academy  of  Sciences,  Arts  and  Letters  was 
or>?anized.  The  following'  officers  were 
electe<I :  President,  Morton  J.  Elrod,  Professor 
of  Biology,  UniTositj'  of  Montana;  Vice- 
PrMtdent,  Department  of  Science,  B.  K.  Toll- 
jnan,  Profts^iir  of  Mathematics,  Montana 
College  of  Agriculture  and  iloclinnio  Arts; 
Viee-PnMent,  Department  of  Arts,  L.  S. 
Footh,  State  Rchoul  i>f  Min<\>:  Vic  Prtsidenf, 
Department  of  Letters,  11.  II.  Swain,  presi- 
deat  of  State  Normal;  80eretartf-Trea»urer. 
W.  D.  Harkins,  Professor  of  Chemistry,  Tni- 
versity  of  Montana:  Librarian  and  Ctutodtan, 
B.  £.  Toan,  Butte  High  School.  The  location 
of  the  academy  is  at  IGssonla. 

Tns  Des  Moinee  Geogmphieal  l&qK»ition, 

held  under  the  auspices  of  the  Soirnrr-  Trail- 
ers of  Iowa  in  connection  with  tho  meeting 
of  the  State  Teaohera^  Association,  was  very 
SDOOeeafuI.  Its  scope  comprised  the  appa- 
ratus and  appliances  needful  to  the  teaching 
of  piij'sical  geography.  Some  forty  models 
were  on  exhibition  by  Howell.  Ward,  GinTi 
and  Andrews,  including  a  series  from  tho 
laboratory  of  Cornell  Collie,  showing 
methods  of  bufldins  models  m  yarions  ma- 
terials. About  1,000  lantern  sIMi  s  wt-rr  slmu  n 
from  selected  lists  of  American  and  British 
dealers,  with  several  of  the  best  lanterns  for 
high  schools.  Besides  physical  wall  maps  of 
all  the  leading  series,  a  large  exliibit  was  made 
in  this  section  of  topographic  maps  from  the 
United  States  Geological  Survey,  the  Missis* 
sippi  river  commissi nn,  the  coast  survey  and 
tho  surveys  of  several  European  {H>untries. 
Sets  of  rocks  and  minerals  SQitid)]e  for  high 
schools  were  siniwii.  In  tin*  sfction  devoted 
to  literature  the  publications  of  the  Iowa 
Geographic  Survey  were  placed,  t(^rether  with 
tho  books  and  periodiral-.  Atm  rican  and  for- 
eign, most  needful  for  the  school  library,  or 
for  tlmt  of  the  teacher.   In  photographs  tho 


exposition  wa^;  r^pfciully  rich.  TiMt  l/i  ].  of 
Vienna,  eoot  the  well-known  'Charukterbilder' 
end  the  Detroit  Photographic  Co.,  the  series 
of  typical  color  photographs  in  physiography 
Bel«H.-tod  by  Professor  Norton,  of  Cornell  Col- 
lege. Other  eidiibitors  in  tUs  section  were 
Hfiynos,  the  U.  S.  Geological  Survey,  Stoddard 
and  Xotman  and  James.  In  meteorology-  an 
exhibit  was  uuide  by  the  U.  S.  lli'drographic 
office  and  by  Queen  &  Co.  The  exposition  was 
directed  by  Professor  W.  TT.  Xorton,  of  T.-r- 
nell  College,  and  Mr.  A.  \V.  Brett,  of  the  West 
Dee  Moines  High  SdiooL 

The  public  health  bulletin  for  last  week 
contains  reports  to  Surgeon  General  Wyman 
from  officers  of  the  Marine  Hospital  Service 
on  dw  theory  that  the  germs  of  malarial  and 
vfllnw  fevers  are  transmittrd  by  thn  blfr-  r,f 
the  mosquito.  Dr.  Gorgas,  chief  sanitary  otli- 
cer  at  Havana,  reports  no  cases  of  ydlow  fever 
deaths  from  that  disease  in  the  Cuban  capital 
during  the  month  of  November,  a  condition 
not  obtaining  for  years.  This  result  Dr.  Gor- 
ges attributes  to  the  system  intnuluri  d  last 
February  of  killing  mo- qui  toes  in  tho  iifiprh- 
borhood  of  each  point  of  infection,  with  the 
result  tlmt  the  mosquitoes  in  HaTana  this 
year  are  only  about  one  tenth  as  numerous  sa 
last  year. 

A  mi.L  has  been  introduced  into  Congress  by 
Mr.  Hepburn  calling  for  many  changes  in  the 
Marine  Hospital  Service.  It  is  proposed,  says 
the  New  York  Medical  Record,  to  alter  the 
name  to  the  United  States  Health  Service,  in 
oriler  to  bring  flu-  title  more  into  harmony 
with  the  work  which  the  evoluted  service  is 
now  doing.  The  officers  of  the  new  service 
will  be  the  same  as  of  the  old,  except  that 
those  in  charge  of  the  administrative  depart- 
ments in  Washington  will  be  caJkd  assistant 
surgeons-general,  and  the  pay  of  tho  surgeon- 
general  will  bo  iiuTcasfd  (n  oqxial  that  of  the 
surgeon-general  of  the  army.  A  consulting 
board  is  to  be  created  to  advise  the  surgeon" 
general  of  thf^  r\v\\  S4  r\  ico  in  matters  relating 
to  public  health,  and  this  officer  will  also  con- 
sult with  delegates  from  the  health  depart- 
ments of  the  various  States  and  territories  of 
the  Union.  Uniformity  in  thf  rogifitratinri  of 
vital  statistics  is  provided  for  by  the  bill.  It 
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Tvili  be  the  duty  of  the  surgeon-general  of  the 
now  service  to  prei>aTO  proper  forms  for  col- 
lecting the  data,  in  conjunction  with  the  State 
boards  of  i>^>*1*li,  and  to  compile  and  publish 
them  as  a  part  of  thr  report-!  of  the  service. 
The  consulting  board  above  mcntioued  will 
consbt  of  th«  swgconftiiienieral  of  tihe  aimy 

and  nary,  tlic  Chief  of  tlic  Biirpan  of  Animal 
Industry  in  the  Agricultural  Department,  and 
the  diraetor  of  the  kbomtoiy  in  that  hiireau, 
and  Ato  other  members  not  regularly  in  gov- 
ernment employ.  The  service  will  remain  a 
bureau  of  the  Treasury  Department. 

TuE  new  Health  iioard  of  ^ew  York  City, 
at  its  first  meeting,  made  an  important  de- 
parture from  jirwedent  by  creating  a  iiiidical 
advisoiy  board  of  twelve  prominent  pbysicians 
widi  Professor  COittles  F.  Chandler,  d  Co- 
hmbia  Univcrsily,  at  the  head,  with  the  title 
of  consulting  sanitarian.  The  Boartl  is  to 
serve  without  pay.   Its  other  members  are: 

Dr.  Edward  O.  Jonmray,  Dsui  of  the  Buulty 

of  the  fnirerftify  of  Medicine  and  Bellevue  Hos- 
pital Medical  College,  and  former  Commiauoner 
o(  Health. 

Dr.  Joseph  D.  Bryant,  Professor  of  Surgery, 
University  and  Bellevue  Hospital  Medical  College, 
and  forinor  CcunmiBsioner  of  nealtlt. 

Dr.  T.  lUtcbeU  Pruddm,  Director  of  the  De 
putnieiit  of  Pathology,  College  of  Fhyaleiaas  sad 

S^lirpMitis ;    Vicr  Prt-siilrnl   of  IhO  BodEOfUlsr  Jn-^ 

stitute  for  Medical  Research. 
Or.  William  H.  Folk,  Dean  of  the  Faeui^  of 

Medicine,  Correll  Medical  College. 

Dr.  A.  Jacobi,  former  Prwideat  of  the  Acad- 
emy of  Medians  i  Profswop  of  the  diseases  of 

ehildren,  C<^ll<*p«"  ff  PhrsiciaTis  nnd  Snrpcons. 

Dr.  John  Winlrta  Brauuaii,  I'rteidcut  Boird  of 
Governors  of  the  Mintum  Hospital;  President 
Msdieal  Board  of  the  hoapitala  of  the  Departmint 
of  Health. 

Dr.  Ricluird  Ti.  Derby,  Musson,  New  Yotie  ^fs 
and  Ear  Infirmary. 
Dr.  I.  Emmet  Holt,  President  of  the  Medleal 

Po;ir<!,  BuMfs'  TToripital ;  Seorctan,-  Board  of 
Trustees,  Rockefeller  Institute  for  Medical  Re- 

Dr.  Alexander  Smith,  Professor  of  the  Prin- 
ciples and  Practice  of  Medicine,  University  and 
Bellevue  Hospital  Medical  College. 

Dr.  Francis  P.  Kinnicutt,  rMniciil  Profp^tsnr 
of  Medicine,  College  of  Physicians  and  Surgeons. 


Dr.  Henry  11.  T.o<iiiiis.  Profrssor  of  Materia 
2bledica  nnd  Therapeutics,  Cornell  University 
Medical  College. 

ito  medical  advissr  tlie  Bosrd  sekotcd  Dr. 

ileiniiui  M.  Biggs. 

TuE  Lancet  states  that  Professor  Vir- 
choiw's  eightieth  birthday  was  eelehnited  trith 

muoh  enthusiasm  in  Ealiia,  Brazil.  Tii  lionor 
of  the  occasion  a  very  nvuncroualy  attended 
public  meeting  was  held  on  October  IS,  the 
company  pra>t  nt  including  the  Governor  of 
the  State,  the  President  of  tlie  Municipal 
Council,  the  Grennan  Consul  aud  the  Dirtwtor 
of  the  Schools  of  Medicine,  Jnrispndeiiee 
an(3  Engineering.  The  arrangements  were 
made  by  the  Gremio  dos  Intemos  dos  Hos- 
pitaes  da  Bahia.  an  sssoeiation  of  the  internes 
of  the  hospitals,  and  the  meeting  took  place 
in  the  handsomely  decorated  hall  of  the  Gre- 
mio Xiitennia  IL  Pontes,  the  inesident  of 
the  asaoeistion,  opened  the  proceedings  vilih 
an  address,  after  which  the  Governor  of  the 
State  took  the  chair.  Professor  Juliano 
Ifofeiia,  speaking  in  the  double  capacity  of 
a  member  of  the  nictlii^nl  profcs.^ion  and  one 
of  the  editorial  staff  of  the  Oazeta  Medica  of 
Babia,  gave  a  oompveheusiTO  rnriew  of  Fro* 
feasor  Yirchow's  achievements,  not  only  as  a 
physician  and  a  pathologist,  but  also  as  a 
biologist  and  as  a  savani  whose  methods  of 
icaesrch  had  influenced  every  brandi  of  hu- 
man knp\v!ei!go.  He  concluded  by  reading 
aloud  a  Latin  address  to  Professor  Virchow 
writton  on  pardmoient  for  the  purpose  of  be- 

ing  iiont  to  hini.  ^f.  Paranhoti,  sj)faking  in 
the  name  of  the  Bevista  do  Qremio,  gave  a 
ehetdi  of  the  vast  amount  of  wodc  i^ch  Pro* 
feasor  Virchow  had  contrived  tO  WOWd  into  the 
space  of  00  years.  Addresses  were  also  de- 
livered by  M.  Oscar  i'reire,  representing  the 
Gremio  doa  Intemoe,  and  by  Dr.  Egas  Ifonia, 
speaking  in  the  narno  of  the  Gremio  Literario 
and  of  a  number  of  German  journals  of 
Patani  and  Bio  Grande  do  Sul  Poems  in 
liiuior  of  Germany  and  Professor  Virchow 
were  recited  the  last-named  gentleman 
and  by  M.  Damsseeno  Yietni,  after  which  the 
national  airs  of  (lermany  and  Brazil  were 
played  by  the  hand.  The  October  issue  of  the 
Gazeta  Medica  of  Bahia,  the  doyen  of  the 
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ninlii  al  prrs-»  of  North  Brazil,  is  entirely  a 
"Virchow  number,"  io  whicli  the  life  and 
woik  of  the  Tenerable  mtvant  are  treated  in 

dix  elnbornU'  artifles  by  Professor  Jiiliano 
Moroira,  Dr.  Alfntlo  d«  ^Vudradc,  Profeasor 
Paoifico  Pereira,  Dr.  Amorieo  Fr<'M»s,  ProfOMOr 
Matlic'UH  dos  Santos  and  Dr.  Afraiiio  Peixoto. 
The  Umifila  do  (jremio  dos  Jnt'-nufs  do» 
ilotpUaes  has  also  publisbod  a  special  Vir- 
ebow  number. 

LMVERSITY   AyU  EhLVATIOSAL  SEWH. 

Du.  XicHOL<u$  Mluoav  BuTLEJt,  profi'i^r  of 
philoaoiihy  and  edneation,  and  since  tbe 
resignation  nf  Dr.  Srtli  L<i\v  ncf iTipr-pn--i<Ii  r]t 
of  Columbia  University,  was  elected  president 
of  tbe  UniTerait?  on  January  u  by  unanimous 
vote  of  the  truateee. 

Tick  University  of  Wooster,  at  Wooster.  O., 
will  replace  the  building  recently  destroyed  by 
fire.    Dr.  D.  K.  Pearsons  of  Chicago  has  given 
$100,000  to  the  institutioti  for  tbis  purpose 
•  on  condition  tliat  Woost«^r  nnd  r'.-iim- 

ties  raise  $40,000  and  the  Synod  of  Ohio  « KX),- 
000  by  February. 

OoLUMBiA   Univebsitt    bm   leoeired  an 

anonymous  gift  of  $10<X0<¥),  and  a  gift  of 
$3,000  from  Mr.  Adolph  l^ewissohn  for  the 
purchase  of  a  complete  set  of  Ucrmau  di^r- 
tations  for  tbe  doctorateu 

WibUAM  H.  Ckapmax,  president  of  the  Sa- 
vings Bank  of  New  I^ondon,  has  presented  to 
the  city,  through  the  board  of  school  visitors, 
$100,000  for  the  building  and  equipment  of  a 
manual  training  school  for  use  in  oonnection 
with  the  public  school  syatem. 

Mn.  .Tn;iv  T'>.  "RiirKFiTi.i.t:?!  hn=;  otTcn-.l  to 
give  Brown  University  $75,000  for  the  erec- 
tion and  fumishiny  of  a  building  to  be  used 
for  social  and  religious  purposes,  on  condition 
that  $2.'»,000  be  spcured  as  an  endowment  fund 
for  tljc  building  before  the  next  conmicncc- 
meai. 

Bv  subscriptions  from  the  alumni,  $.">O,000 
ha^  f'  Iicrn  collected  for  tlie  new  Hall  of  Com- 
mons at  Ilamilton  College.  It  will  bo  built 
duxing  the  suininer. 


Wasiiin'cto.n  I'mver'-itv,  St.  Louis,  receives, 
by  the  will  of  Colonel  George  £.  liOightou, 
$86,000,  and  by  that  of  Mr.  Williani  E.  Huse, 

$2o,0<X).  Botli  these  gentlemen  were  members 
of  the  board  of  directors  of  that  in.stitiition. 

TiiK  'New  Kngland  Building,'  at  Va.«5iar 
College,  containing  laboratories  for  the  de- 
partments of  bioloRy,  pliysiolofry  and  geology. 
\v;i^  fr.mially  njifno"!  on  .TnTiiiar^-  when  a  re- 
ception was  given  there  by  the  board  of  trus- 
tees. The  natne  eonunemorates  the  fact  that 
the  building  fund  of  $50,000  waii  the  gift  of 
alumna>  resi<ling  in  New  England. 

Du.  Charlks  W.  Dabnky,  pr*>^idcnt  of  tl>e 
University  of  Tennessee,  Knoxvilie,  has  re- 
ceived a  proposition  from  eastern  philantbro- 

jiists  to  establish  a  suDiiiirr  ^cliool  at  thr  T'ni- 
versity,  the  school  to  be  free  for  teachers  from 
all  over  the  South, 

Da.  Rersbrt  A.  Giles,  prof esasor  of  Chinese 

at  Cambridge  University,  will  give  the  first 
course  of  lectures  for  the  new  Chinese  depart- 
ment of  Columbia  University. 

TiiL  following  appointments  have  been  made 
at  the  Univereity  of  Toronto:  Dr.  W.  H. 
Picrsol,  instructor  in  biology  and  histology  ;  C 
M.  Fraser,  assistant  in  zoology ;  K.  B.  Thomp- 
son, class  assistant  in  botany;  Dr.  8.  H.  West- 
man,  laboratory  assistant  in  histology;  Dr.  R. 
E.  Hooper,  Dr.  J.  A.  Roberts,  Dr.  W.  J.  Mc- 
Callum,  and  Dr.  A.  F.  Adams  to  be  class 
assistants  in  histolog}';  U.  Embree  and  £. 
A.  HcCallum,  class  assistants  in  biology. 

'^fR.     HrVRV     STFWAttT     M.vruw,    fi'lloW  fif 

i  rinity  College,  Dublin,  lias  been  elected  pro- 
fessor of  mental  and  mora!  philosophy  in  tlie 
University  of  Dublin  in  the  room  of  Mr.  Swift 
Paine  Johnston,  who  has  been  appointed  one 
of  the  assistant  commissioners  of  the  board 
of  intearmediate  education. 

Tiie  i^t'iii'i'al  l>iiLii-i|  <<f  studies  of  Cambridge 
Univcr-jry  w  ill  during  the  Lent  term  proccc<i 
to  Uio  appointment  of  a  Sidgwick  University 
lecturer  in  moral  science.  It  is  desired  that 
rwvfh'-ilotry  >!i.,iild  ->ne  of  the  subjects  on 
which  the  lecturer  is  prepared  to  lecture.  The 
appointment  will  be  for  five  yean. 
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ADVASaeUENT   OP  SCIENCE. 

SECTION  H,  ANTUBOPOIjOGY. 

Thk  winter  mating  of  Seetioii  H  was 

held  in  the  lecture  hall  of  Field  Columbian 
Museum,  Chicago,  on  December  31,  1901, 
and  January  1-2,  1902;  Dr.  J.  Walter 
Pewkes,  of  the  U.  S.  National  Museum, 
presidittg. 

At  the  opening  session,  Dr.  Geo.  A.  Dor- 
sey  was  ehosen  press  spcretary.  Profes-sor 
Franz  Boaa  was  appointed  to  represent  the 
Section  on  a  omnmittee  to  revise  the  adied* 
nil-  for  measurements  used  in  gynuuwift. 
Tliis  committee,  mnde  up  of  members  of 
various  societies  interested  in  physical 
edueatjon,  ia  to  report  at  the  next  meeting 
of  Ihe  Anierican  Aaaoeiatian  for  the  Ad- 
vancement of  Physical  EduealioTt. 

A  committee  to  confer  with  delegates 
from  the  Anthropological  Society  of  Wash- 
ington, D.  C,  and  the  American  Ethnolog- 
ical Society,  with  special  reference  to  in- 
creaslnsr  the  usefulness  of  the  Amrrican 
Anthropologist,  &s  well  as  facilities  for 
anthropological  pnblication  in  general,  waa 
chosen  as  follows:  Dorsey  (chairmnn), 
Starr,  Culin,  Dixon,  MaeCimly.  ]vuK.sell. 

At  the  winter  meeting  in  Baltimore  one 
year  ago  a  eommitta^  eouiteting  of  F.  W. 
Patnam  (ehainnan),  J.  W.  Powell  and 
Geo.  A  r>f>rsey.  was  appointed  to  'take 
preliminary  steps  for  the  reception  of  the 
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InternatiQDal  Congress  of  Americanists' 
on  the  occasion  of  its  first  meeting  in  the 
Uuited  StAtes.  The  couunittee  reported 
that  it  had  performed  fhe  duty  assigned, 
and  respectfully  requested  to  be  dis- 
chnr^ed.  The  Section  voted  tu  tlisfhargre 
the  Coinuiittee  and  to  extend  {,'rateful  ap- 
preeiatioa  for  its  labors.  According  to  the 
eirenlar  aeeompanyiiigCliainiiBn  Putnam's 
report,  the  tfairteentli  leasion  of  the  In- 
ternational Conpress  of  ATnericnniHts  will 
be  held  in  the  halls  of  the  American  i\iu- 
Beam  of  Natural  Hktory,  in  the  City  of 
New  York,  beginning  at  noon  on  Monday 
the  20th,  and  (-ontinuiDg  until  Saturday, 
the  2uth  of  Octobor.  1902. 

The  titlea  of  i^apers  presented  befova  tiie 
Section  am  accompanied  by  brief  abstracts 
in  so  far  these  have  been  secured  from 
the  authors. 

The  Beginnings  of  Antkropt^iOgy:  W  J 

McGsE. 

Diaeuasioa:  Boas,  BusseU,  Fewkes. 
Tweniy  Yean  of  Section  St  Anihropologtf: 
Geoboe  Guant  ]£acCdbi»t» 

An  analysis  of  the  work  done  by  the  Sec- 
tion sinee  it^i  organization,  and  a  com- 
parison of  the  same  with  that  done  by  Eu- 
ropean societies  of  a  similar  nature.  The 

conf  lus;i(,ii  reached  is  that,  while  American 
anthropologists  have  been  working  in  rel- 
atively greater  isolation  than  have  Euro- 
pean anthropologists,  they  are  now  at  the 

threshold  of  a  new  epoch  destined  to  be 
marked  by  Viist  proffre-ss  in  correlative  and 
synthetic  antliropologj%  This  paper  will 
be  printed  in  Sciengb. 

Discussion:  NewcU,  McGee,  Starr,  Peet, 
JlncCnrdv,  Hussell,  DoTsey,  Hartzell, 
Tin iii;])son.  l5uas. 

Tilt  Exhibit  of  Hopi  Ceremonies  in  ihc 
Field  Colvmbian  Muteum:  Geo.  A.  Doa- 

SFTi'. 

Dr.  Dorscy  kindly  consented  to  stipple- 
ment  his  paper  by  an  explanatory  talk  in 


the  exhibition  rooms  on  the  closing  day  of 
the  session.  Thp  foHowin<,'  IIi>])i  eere- 
monies  as  they  occur  at  Uraibi  have  been 
reproduced  on  a  magnificent  scale  for  the 
Museum  by  Mr.  Yoth :  Ooqol,  l^farau  and 
Soyal  Altars;  Powiilawii  Sand  Mosain; 
Powamu  Altar  and  Sand  Mosaic;  Katcina 
Initiation  and  Sand  Mosaic;  Masililantu 
Altar;  Cho  Altar  and  Sand  Moaue;  Toob 
Altar  and  Sand  Mosaic;  Balulnkon  $ereen; 
Ilemis  Katcina  Dancers;  Ana  Katcina 
Dancers.  The  Museum  also  possesses  a 
large  oolleelaon  of  Hopi  dolls,  masks  and 
head  dressos. 
Diaeofision:  Fewkes,  MeGee. 

Some  Painted  Stone  Sluhs  from  the  Graves 
of  the  Ruivs  of  Walpi:  Chas.  L.  Owbix. 
Mr.  Owen's  paper  was  descriptive,  iiis  . 

hearers  haTing  also  the  satiafaetion  of  scC' 

ing  the  objecti  described.  The  stone  slabe 

were  only  recently  installed. 

Iki.-tJ^rtnj  Designs  in  Norikem  Ce^omia: 

KoLAND  B.  DiXON'. 

The  California  Indians  were  confined  al- 
moat  exclusively  to  badsetiy  for  the  ex- 
pression of  their  artistic  sense,  and  to  this 
concentration  of  efifort  is  duo.  in  part  at 
least,  the  perfection  to  which  tiie  art  of 
basket-making  was  csrried.  There  are  sev- 
eral more  or  less  clearly  marked  areas,  each 
of  which  has  its  own  type  of  basketry  and 
basketry  designs.  In  northern  California 
alone  there  are  three  such  type  areas:  (1) 
Northwestern  (Hupa,  Earok,  Turok,  of 
I\)wers  \nth  porhaps  the  Shasta).  (2) 
Northeastern  ( Khimath,  Modoc,  Pit  River, 
Yana,  Wintu  and  Maidu).  (3)  Porno 
and  perhaps  ntighboring  stocks.  In  his 
paper  the  author  refei-s  only  to  the  second 
and  third  !ir<>ns.  Often  two  or  more  storks 
show  the  sanie  designs  but  slightly  differ- 
ing one  from  another.  As  a  whole,  how- 
ever, it  appe.'irs  that  each  stock  is  in  posses- 
sion of  a  body  of  designs  peculiar  to  itself. 
The  author  also  had  something  to  say  on 
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the  quc»tious  of  origin  of  designs  and  their 
tnnnmiaaicm  from  tribe  to  tribe. 
Discussion:  Pect,  McGee,  Dixon,  Bom, 

Dorsey  and  IlmKon  win*  trHVP  r<*!is«ms  for 
favoring  Potna  as  against  L'omo  for  the 
name  of  one  of  the  stocks  in  qnestion. 

ruchlo  Indian  Scttlenunts  near  El  Paso, 

Texas:  J.  Walter  Fewkes. 

A  study  of  the  social  organization,  offi- 
cers, dances,  social  R!k1  otlier  0Ti<?tonit.  nnd 
linguistics  of  the  Tiwan  Indians  of  Ysieia ; 
the  PiroB  Indians  of  Senectt  and  Soeorro; 
the  Mansos  and  Sumaa. 

Discussion:  Dovsey,  Starr,  Kinner, 
Fewkes. 

VarialilUy    of    Anthropometric  Types: 
FBAK2  Boas. 

The  varialiiHty  of  organisms  depends 
upr>ri  the  corrclalion  of  their  olcnipnts.  The 
vanability  of  the  whole  organism  may, 
Uierefore,  be  considered  lai'gely  an  expres- 
sion of  correlatitm  of  its  constituent  parts. 
The  greater  flie  correlation  of  the  parts 
constituting  an  organ,  or  itu-iuded  in  a 
measurement,  the  greater  will  be  its  varia- 
bility. Generally  it  is  aasnmed  that  in- 
dices are  expressions  of  correlation.  Hie 
author  demonstrated  tliat  they  are  not 
necessarily  so,  but  that  regression  is  the 
only  sure  test  of  correlation.  The  impor- 
taoce  of  the  pathological  method  of  study- 
ing correlation  is  emplinsized.  Professor 
Boas  made  free  use  of  the  blackboard  as  a 
means  of  illustration. 

The  Somatvloijiial  Investigations  of  the 
Hyde  Expedition:  Ales  IIrducka. 
The  llyde  Expedition  eoiiiprises  a  va- 
riety of  anthropological  investigations  on 
the  peoples  of  the  southwest,  the  whole  be- 
ing carried  on  under  the  direction  of  Pro- 
fessor Frederick  W.  Putnam  for  the  Amer- 
ican Miisenm  of  Natural  Tlistory.  NVw 
York  City.  The  object  of  the  somatological 
work  of  the  Hyde  Eiqpeditton,  of  which  Dr. 
Hrdlicka  is  in  eharge,  is  to  carry  out  a  sys- 


tematic investigation,  mainly  uf  a  physical 
nature,  on  the  extinct  and  living  peoples 
of  that  part  of  the  United  States  and 
>Texiei>  whieli  had  onoo  been  oeenpied  by 
thePueblos  with Cliff-Dwellers, and  theTol- 
tecs,  Chtehimecs  and  Aztecs.  It  is  hoped 
that  these  studies  will  establish  the  phys- 
jf  nl  types  of  these  peoples  and  nhcw  their 
racial  relations  or  diversities.  The  region 
over  which  this  research  extends  is 
bounded  approximately  by  the  88th  paral- 
lel in  the  nortli,  by  the  Rio  Grande  and 
the  foothills  of  the  Sierra  iladrc  in  the 
east,  the  Colorado  River  and  Pacific  Ocean 
in  the  west,  and  the  States  of  Mexico  and 
Miehoacan  in  the  south.  It  interlaces  in 
the  <?ont]i  nitli  tlie  region,  the  tribes  of 
which  were  examined  by  Professor  Starr 
and,  in  the  north  and  northwest,  connects 
with  the  field  of  work  of  the  Jesup  Expedi- 
tion under  Professor  Boas.  Dr.  llrdlieka 
began  the  outlined  investigations  in  It'DG, 
on  the  ostcological  material,  principally 
Tarsaeo,  collected  hy  Dr.  Lnmholts.  hi 
ISrtS  file  field  work  was  begun  by  the  study 
of  the  tribes  of  Tarahumaras,  Iluichols  and 
Tepecanos  in  ilexico.  On  the  second  ex- 
pedition, in  1899,  the  research  was  carried 
on  among  the  Utes  and  the  Navahos,  and 
on  the  third  triji,  in  1900,  the  investigation 
comprised  the  Mokis,  Zuuis,  Rio  Grande 
Pueblos,  all  the  divisions  of  tha  Apaches, 
Mohaves  and  a  Iwanch  of  the  Piutes.  At 

this  moment  Dr.  TTrdlioka  is  starting  on 
the  fourth  expedition,  on  which  probably 
the  field  work  will  be  completed.  There 
wiU  be  visited  the  Snppais  and  Hualapaia, 
Yumas,  Pimas,  Papagos,  Yaquis,  T^)e- 
huaniis,  Coras,  Aztecs,  Tarascos  and  sev- 
eral smaller  tribes.  The  work  of  the  ex- 
pedition will  probably  occupy  the  larger 
part  of  the  eoirnng  year.  The  expenses  of 
this  as  w-.  li  as  those  of  the  1900  and  1899 
expeditious  are  generously  provided  for  by 
Mr.  Frederick  E.  Hyde,  Jr.,  of  New  York 
city. 
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Bcme  Oh»erfMUwn$  eoneermHg  the  Novaho 

Blankit  Industry:  FlUNK  RUSSEIX. 

The  lantern  slides  not  arriving  in  time, 
Dr.  Bussell  did  not  read  his  paper.  He, 
hoirover,  very  kindly  MithOTUBe*  fhe  seere* 
tuy  to  nuilm  uae  of  the  abstract.  Some 
tendenrics  in  tho  profrrcss  of  the  Navaho 
blanket  industry  are  described.  The  most 
noticeable  changes  are  in  the  kind  of  yam, 
the  quality  of  the  work  and  in  the  derigna. 
Styles  vary  in  different  localities  so  that 
a  little  experience  will  enable  one  to  name 
the  district  from  which  a  given  specimen 
comes.  Methods  of  eheating  the  trader  are 
described  and  an  account  given  of  the  imi- 
tation Naviilio  blankets  now  offered  for 
sale.  The  author  tells  how  to  identify  imi- 
tatiooB. 

The  Beginmngt  of  LUkoculturet  W  J  Mc- 
Gee. 

Diaeuaaaon:  Fevkea,  Thompeon,  Grimes^ 
MeOee,  Hudson. 

Certain  Forms  of  '  Wingcd-pcrf orated ' 
Blate  Ob3eet$i  Wabrem  K.  Moorbbsap. 
ICr.  Uooiehead's  paper  was  fully  iUn»< 

trated  by  means  of  numerous  originals  and 
drawings.  Hp  called  attention  to  tlie 
necessity  of  an  arclieoiogieal  nomenclature 
for  the  Yarions  *  unknown  forms '  in  slate 
and  granite  whieh  have  hitherto  been 
called  *  ceremonials  *— a  meaninirless  term 
in  the  opinion  of  the  author.  The  paper 
is  purely  descriptive,  dealing  with  form, 
type,  distribution,  etc. 
Diseussion:  Culin,  Moorehead. 

A  Yoict  Tonom6f«r:  Cabl  E.  Seashore. 

An  exact  and  ready  method  of  determin- 
ing the  j)iteh  of  tones  in  singing  is  de- 
scribed. The  apparatus  is  a  modified  form 
of  that  described  by  Scripture,  Yah 
Studies  in  Psyekohfffff  IV.,  135.  It  works 
on  the  principle  of  the  stroboseope  and  fur- 
nishes a  direct  reading  of  the  vibration 


tmpmuj  of  any  tone  sung  within  the 

range  of  two  octaves.  The  reading  is  ac- 
curate to  the  twenty-fifth  of  a  t<ine.  Illus- 
trations of  r^ults  are  given  from  meaaure- 
ments  on  the  manner  and  the  aecuraey  of 
striking  a  tone,  singing  the  scale,  singing 
the  chroniatie  scale.. si njiiii};  an  air,  the  sing- 
ing of  two  notes  in  unison  or  in  parts,  and 
the  singing  of  the  least  producible  differ- 
oioe  in  piteh.  The  last  named  measure- 
ment is  the  most  important  because  it  fur- 
nishes a  unit  for  the  study  of  motor  pro- 
cesses iu  singing  and  speaking. 

The  rsycholoijical  ElcmcTits  of  Visual 
Space  Ork  ntation  about  a  Horizontal 
Axis:  lioBi^RT  MacDouoall. 
The  paper  is  a  snmmaty  statemoit  of  ib» 
results  of  experimental  work  carried  on  in 
the  Harvard  Psj'choloprical  Laboratory 
during  1900-1901.  Its  problem  is  the  de- 
terrainati(ni  of  faetm— and  their  values 
—of  resident  and  transient  sensation  whieh 
enters  into  the  loeation,  by  the  human  sub- 
ject, of  points  in  the  horizontal  plane  of 
the  ^es.  The  experimental  variatioiw  in* 
Tolved  eompriae  the  cfaaraeteristica  of 
visual  determination  inanordinary  illumin- 
ated field,  of  tlie  bx-atinn  of  a  luminous 
point  in  an  otherwise  dark  tield,  and  of 
orienta.tiQn  in  complete  darkness,  in  the 
ease  of  both  binocular  and  monocular  vi- 
sion. The  points  of  jrreater  importance 
here  are  the  characteristic  positive  or  nega- 
tive errors  of  displacement  in  the  snhjee* 
tive  plane  of  the  horizon,  and  tite  range  of 
the  normal  mean  variation;  the  influence 
of  the  cooperation  and  disjunction  of  the 
two  eyes  iu  the  act  of  vision ;  and  the  gen- 
eral function  of  eye  strain  in  such  forms  of 
space  orientation.  Special  conditions  of 
body  strain  arc  taken  up.  and  ati  aiinhisis 
made  of  the  typical  errors  introduced  into 
the  proeess  of  space  orientation  by  inters 
ferences  %vith  the  normal  body- relations. 
Of  these  artifieially  induced  eonditioDS  the 
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chief  Bre  the  rotation  of  the  <>ye8  about 
their  horizontal  axis,  the  rotation  of  the 
head  about  its  lateral  liorisontal  axis,  aod 
the  rotation  of  the  whole  body  about  a 
similar  axis.  A  consideration  of  tlio  in- 
fluence exerted  by  the  general  distribution 
of  mtenntieB  in  the  viioal  fields  and  of  ob- 
ject planes  and  lines  of  perspective  upon 
the  subjective  location  of  points  in  the 
horizontal  plane  of  the  eyes.  The  paper 
concludes  with  an  examination  of  the  phe- 
noinena  of  eoordiaation  between  eye  and 
hand  in  determining  the  plane  of  the  eye's 
hori?:on  hy  the  index  finger,  the  signiticancc 
of  this  series  of  determinations  lying  in  the 
eluMeteristie  displacement  of  the  located 
poiatt  due  to  changes  in  the  fundamental 
axes  of  the  head  and  eyes.  Dr.  Mac- 
Dougall's  paper  will  be  printed  in  the 
PnUieatiomi  of  Harvard  Psychological 
laboratoty,  Vol.  I. 

The  Sherman  Anthropological  Collection  of 
Holyoke,  MastaekuseUs:  Gboroe  Obamt 
MacCdbdt. 

^fr.  Trardner  M.  Sherman,  of  Sprincr- 
field,  Mass.,  an  indefatigable  collector  for 
twenty-five  years,  has  supplemented  his 
own  ftndi  bj  oxehangiei  and  jvdidottB  pnr< 
chases  until  the  collection  which  bears  his 
name  now  ntimbers  from  12,000  to  16,000 
specimens.  The  material  is  confined  al- 
most wholly  to  American  archeology,  rep- 
resent in  lt  jreographically  twenty-one  States 
and  Territories.  Massachusetts,  Gcor^'ia, 
Illinois  and  Tennessee  are  the  largest  con- 
tribnton.  The  Otuneetieut  River  Tslley 
if  partiealMrly  well  represented.  The  col- 
lection was  purchased  last  July  hy  the 
Holyoke  Scientific  Society,  and  is  to  be  in- 
stalled in  the  new  Public  Library  building. 
It  is  at  present  in  the  care  of  Wt.  J.  T. 
Draper,  head  of  the  science  departmctit  of 
the  Holyoke  High  School.  This  jmpcr  will 
be  published  in  the  American  Anthropolo- 
gift. 


Filial  Piety  tn  China:  Pavl  Carur. 

A  study  of  a  pair  of  wall  pendants,  oma- 
mmtal  mottoes  designed  as  decoratioos  for 
the  sitting-rooms  of  the  Celestials.  The 

paper  and  art  Avork  arc  cnide  enough  to 
allow  the  assumption  that  the  prints  must 
be  ver7  ehcap  in  China,  and  are  designed 
not  for  the  rieh,but  for  the  common  people. 
They  may  cost  in  Peking  or  Hong  Konc: 
not  more  than  one  or  two  cents  apiece. 
Evidently  they  serve  two  piurposes:  First, 
of  omament,  and,  seoondly,  of  instrnetion. 
The  Chinese  are  a  moralizing  people,  even 
more  so  than  we:  while  we  dislike  abstract 
moralizing,  they  delight  in  it  and  do  not 
tire  of  impreasittcf  upon  their  childmi  the 
praiseworthiness  of  filial  devotion.  Filial 
devotion  i«  in  Olinese  hsiao:  the  character 
consists  ol  two  symbols  showing  a  child 
supporting  an  old  man,  and  filial  piety  is 
supposed  to  be  the  baais  of  all  virtue.  The 
moral  relations  are  regarded  as  mere  varie- 
ties of  hsiao;  and  the  original  significance 
of  the  word,  which  means  chiefly  the  devo- 
tional attitude  of  a  diild  toward  hb  pax^ 
ents,  includes  such  relations  as  the  obedi- 
ence of  the  subject  to  his  ruler,  of  the  wife 
to  her  husband,  of  the  younger  brother  to 
his  elder  brother,  and  of  any  one's  rela- 
tions to  his  superiors,  including  especially 
man's  relation  to  Hod.  The  Chinese  orna- 
ment their  rooms,  not  as  we  do  with  pic- 
tures of  beauty,  but  with  moral  sayings; 
and  the  two  pendants  described,  which  un- 
fortunately cannot  be  reproduced  here  for 
lack  of  space,  are  t^'pical  of  the  national 
character  of  the  Chhiese. 

Tin    .Significance  of  the  Cro$s;  Paul 

Cakls. 

Symbols  pass  through  three  stages,  the 
magie,  the  emblematie  and  the  onuunental. 

The  Christian  cross  is  nni^pie  in  its  concep- 
tion. Prcliistoric  crosses  are  the  same  in 
form,  but  different  in  interpretation.  The 

difference  in  meaning  is  important  For 
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tiie  take  of  cUstinguishiDg  between  the  two, 
let  i»      the  figure  of  interMeting  Hnei  a 

thwart,  ami  i-esorvo  \he  word  croHH  fnr  its 
orifriiial  si'^riilioaric*',  viz.,  a  martyr  iiistru- 
meut.  The  uld  eruss,  the  Roman  iimi-tyr  iu- 
etrument  for  eapital  pimuhment  by  ex- 
posure to  the  inclemency  of  the  weather, 
Latin  enix,  Orock  staanis,  had  sometimes 
the  form  of  an  irregular  thwart,  but  not 
neeeaaanly  ao.  'Whether  or  not  Christ's 
enM  was  a  thwart  is  doubtful;  it  is  pos- 
sible, however,  since  he  is  reported  to  have 
borne  his  cross,  which  obviously  means  the 
paiibulum,  Catristianity  adopted  the 
thwart  as  the  form  of  Christ^  eroaa  be* 
pause  the  thwart  was  an  old  religious  sym- 
bol of  deep  signifioancp.  Thwarts  were 
used  in  aU  countries— Egypt,  Assyria,  In- 
dia, among  the  Teutons,  the  Indians,  ete. 
Their  significance  varies,  and  is  frequently 
obliterated.  By  promiscuously  enllinp  all 
thwarts  crosses,  we  are  surprised  at  tind- 
ing  the  Christian  qnubol  uniTeraally 
adopted  by  pre-Cbristian  reUgicms.  The 

fact  is  the  reverse.  Thwarts  were  Tjscd  in 
different  meanings  by  almost  all  the  na- 
tiona  ol  the  world,  and  then  the  thwart  waa 
lAtntifled  with  the  eroas  to  anch  an  eztMit 
that,  at  present,  cross  has  come  to  mean 
any  ligure  of  intersecting  lines.  How  mis- 
leading this  identification  may  be  we  can 
see  in  the  Dakota  story  of  the  Snsbem, 
M'hich  US  a  thwart  and  likt?  the  Tjatin  or(m 
in  shape,  but  which  means  driigon-tiy.  A 
missionary  mistook  the  word  in  the  Chris- 
tian aense,  ao  he  gloried  in  his  sermons 
with  St.  Paul  in  the  sosbeca  of  Christ. 
Translations  of  the  New  Testament  and 
the  Creed  in  the  Dakota  language,  accord- 
ing to  whieh  Christ  was  emeified  on  a 
dragon-fly,  sre  still  extant.  To  the  Dakotas 
the  susbeca  is  a  sacred  religious  symbol, 
and  the  missionary's  mistake  may  have 
helped  to  reeommead  to  them  the  Christian 
faith;  bnt  nndonbtedly  the  eonfusion 
aenred  to  render  more  mysterions  to  them 


the  mystety  of  the  cross.  The  two  papers 
Iqr  Dr.  Cams  were  both  fully  iQustmtedy 

and  will  be  published  in  The  Open  Court. 

On  "Wednesday  and  Thnrsda.v  mornings, 
the  Section  met  witli  the  American  Folk- 
Lore  Soeiety>  whieh,  like  Section  H,  is  one 
of  the  Societies  affiliated  with  the  Ameri- 
can Society'  of  Naturalists. 

Georqe  Gbakt  MacCurot, 
Secretary. 


TBE   AMERJCW    Clfl.HWAL  BOCffJTY. 

Ths  annual  winter  meeting  of  the  Amer- 
ican Chemieal  8oeiety,the  twenty-fifth  gen- 
eral meeting  of  the  Society,  was  held  in 

Philnddphia  on  the  thirtieth  and  thirty- 
first  of  December,  the  assembly  place  being 
the  University  of  reunsylvauia.  The  open- 
ing session  wss  in  Houston  Hall  at  half 
past  nine  on  Monday  morning,  when  the 
usual  felicitous  words  of  welcome  on  behalf 
of  the  city,  the  university  and  the  Philadel- 
phia Section  of  the  Society  q>olcen  and 
duly  responded  to.  The  reports  of  the  offi- 
cers of  the  StM'ieiy  were  read,  those  of  the 
secretary  and  ti-casurer  being  particularly 
gratifying,  showing  large  inerease  in  mem- 
berriup  and  a  considerable  balance  in  the 
treasury-.  Including  the  members  elected 
at  the  present  meeting,  the  membership  of 
the  Society  has  passed  the  two  thousand 
mark;  with  a  very  few  esoeptions,  all  the 
prominent  chemists  of  the  country  are  en- 
rolled, »nd  no  inconsiderable  number  of 
foreigners  as  welL  The  value  of  the 
JownuA  of  the  Sodety  is  being  more  and 
more  appreciated.  Thirteen  Sectiona  of  the 
Society  are  already  established,  and  a 
fourteenth  is  now  being  formed  on  the  Pa- 
eifie  slope. 

Owing  to  the  fact  that  most  of  the  busi- 
ness  is  transacted  through  the  Council,  lit- 
tle came  before  the  general  meeting,  but  a 
resolution  waa  passed  memorializing  the 
United  States  Qo^emment  to  pass  a  law 
making  compulsory  the  use  of  the  metric 
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83rst«m  of  weiprhts  and  measures  in  all  the 
departments  except  the  Land  Office.  As  is 
well  known,  its  nae  w  now  optuoul,  bat 
outside  of  the  scientific  departm^llB  it  il 
little  used,  lu  the  Post  Office  and  Treas- 
ury  DeparUnents  its  use  is  particularly  de- 

The  remainder  of  the  forenoon  and  the 
next  morning  were  devoted  to  the  reading 
of  papers.  The  time  for  this  was  unfortu- 
nately so  limited  that  hardly  more  than 
balf  of  thme  on  flie  prognun  oonld  find  a 
plaee,  and  many  of  these  were  fri  ven  only  in 
abstract.  Thf  most  interesting  paper  was 
of  the  nature  of  a  lecture  by  Dr.  Charles  F. 
Cluudler,  of  New  York,  on  liie  *EleetTo> 
chemical  Industries  ftt  tnagarft  Falls.' 
This  was  illustrated  by  a  copious  supply  of 
specimens  of  the  products  of  these  indus- 
tries, a  yery  eooddevaUe  portion  of  wbich 
was  afterward  presented  to  the  museum  of 
the  chemical  department  of  the  University 
of  Pennsylvania.  Another  paper  which  at- 
tneted  much  attention  waa  by  Profeeaor 
Leuki  KaUenberg,  of  tha  TXnimriity  of 
Wisconsin,  on  '  Instantaneous  Chemical  Re- 
actions, and  the  Theory  of  Electrolytic 
Dissociation,'  with  experiments.  The  ex- 
perimants  illmtrated  ^ta  bronirbt  to  li^t 
by  Dr.  Kahlenberg  which  seem  to  contro- 
vert tho  ordinarily  accepted  theory  of  elec- 
trolytic dissociation,  and  no  little  interest 
was  aroused  bj  them.  A  liat  of  ttie  papers 
read  is  appended  to  this  report. 

At  the  close  of  each  morning  session  a 
bountiful  lunch  was  provided  by  the  uni- 
vernty  authorities,  after  whieh  the  time  till 
dark  waa  ooenpied  by  csieiuaoiiB  to  varioua 
places  of  interest  to  chemists.  There  is  no 
city  in  the  country  where  there  are  so  many 
industries  in  which  eheiiiistry  playa  hu  im- 
portant part,  and  the  time  waa  well  used 
the  visiting  chemists.  Indeed  there  waa 
such  a  superfluity  of  trips  that  the  mem- 
bers had  to  be  grouped  in  six  or  seven  aeo- 
tiona  each  afternoon.  The  following  list 


of  places  visited  gives  an  idea  of  the  wealth 
of  opportunities  for  the  study  of  industrial 
diemistry: 

Baldwin  Loeom«Uv«  Worlu. 

United  States  Mint. 

City  FUtnttion  Bxperimeni  Stetka. 

Bergner  ft  Bngd't  Breweiy. 

Midvale  Steel  Company's  Workfl. 

Barrett  Maaufacturiiig  Co.,  Worldng  up  of 
Oo«l-t«r  Oils. 

United  States  Arsenal,  ^MOtal  Labontoiy 
Equipment  and  Testing  Houaeu 

Jaha  B.  BtatMOB  Oompiuiiy,  Ibanfafltoren  of 
H&ts. 

Dungan  &  Hood,  Glazed  Kid  and  MorooOO 
Works. 

C.  H.  Maaland,  ft  Suaa,  Cup«i  Mills. 
Cramp's  SMpysTd. 

Ilarri.son  Bnju.  &  Oompuny,  Inc.,  Manufacturers 
of  Chemicala  and  Paints,  £l«ctioIyti«  Method  for 
the  TroiMOm  of  Sodium. 

Philadelphia  Navy  Yard. 

United  Qtm  Iraproroment  Co.,  Works,  Point 

Oillinder  &  Sons,  Glass  Works. 
Qiinkcr  City  Dyo  Worka. 
Wcthcrill  4  Bro.,  White  Lead. 
J.  Earenson  ft  Son,  Soap  Wodn. 
Girard  College. 

On  ^Monday  eveniiifj  the  address  of  the 
retiring  president,  Dr.  F.  W.  Clarke,  of 
Waahington,  waa  delivered  at  the  rooma  of 
the  Aoorn  Club.  His  subject  was  '  The  De- 
velopment of  Chemistry'.'  A  rapid  and 
graphic  review  of  the  past  of  chemistry 
gave  indieationa  of  the  linea  along  which 
chemistry  may  be  expected  to  progress  in 
the  immediate  future.  The  speaker  dwelt 
particularly  upon  the  desirability  of  co- 
operataoik  in  ehamioal  roaeawih,  wtiier  than 
tt»  preaent  plan  wbm  ewry  diemiat 
works  in  his  own  field  independent  of  the 
work  of  all  others.  Kspecially  in  inorganic 
chemistry  are  tliere  muuy  problems,  too 
Urge  for  aolntion  hf  aingle  workera,  whieh 
might  be  successfully  attacked  by  the  co- 
operative eflforts  of  a  number  of  chemists. 
Dr.  Clarke  also  call^  attention  to  the  mu- 
tual benefits  aoeming  between  technieal 
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chemistry  and  pure  chemistry,  research 
work  in  each  helping  the  other. 

Immediately  after  flie  addreaa,  a  leeep- 
ticai  was  tendered  by  the  Club  to  Uie  mem- 
bers of  tlif  Society  aiul  tlifiv  v/ivrs.  A  little 
later  in  the  evening  a  smoker  was  held  at 
the  TJnivefdty  dvb  wliere  memories  of 
Gflrman  student  life  were  renewed.  On 
Tuesday  GV(>ning  the  annual  banquet  was 
held  at  the  Bingham  House,  the  decorations 
and  the  menu  having  a  decided  flavor  of 
tlie  labontoiy.  Dr.  H.  W.  Wiley,  of  Wasb- 
ington^  acted  as  Master  of  the  Feast,  iitid 
toasts  were  responded  to  by  the  mayor  of 
the  city,  Theodore  C.  Search  of  the  School 
of  Lidnstrial  Art,  and  by  several  members 
of  the  Society.  Aecording  to  one  of  his 
colleagues,  Professor  ('haiidler  Imd  the 
honor  of  making  the  longest  speech  on 
reeord.  He  began  in  1901  and  did  not  dose 
till  the  next  year  I 

Dr.  Ira  Remscn,  president  of  Johns  Hop- 
kins University,  was  elected  president  of 
the  Society  for  the  ensuing  year. 

A  meeting  of  the  Coondl  of  the  Society 
wna  held  on  Tuesday  afternoon,  at  which 
the  resignation  of  Dr.  Edward  Hart  as 
editor  of  the  Society's  Journal  was  regret- 
fully aeeepted,  and  Dr.  W.  A.  Noyee,  of 
Bose  Polyteebnic  Institnte,  was  eleoted  to 
succeed  him. 

Nearly  two  hundred  were  enrolled  at  the 
meeting,  and  probably  not  len  than  two 
hundred  and  fifty  were  present,  making 
this  the  largest  general  meeting  the  Society 
has  ever  held.  It  was  in  every  respect  one 
of  the  most  successful. 

The  following  is  a  list  of  the  papers  read 
at  the  meeting: 

Beview  of  Mrfallography:   Hexby  F.vy. 

A  resume  of  the  reoent  work  which  hns 
been  done  on  alloys,  especially  of  those 
nsing  the  methods  of  physical  chemistry 
and  the  mierooeope. 


NaturnUij  Occurring  TeUurid  of  Ooid:  Vic- 
tor LeU>{£R. 

The  only  oeenrrenee  of  gold  in  nature 

comhiii  I  with  another  element  is  the  tel- 
Inrid.  A  erystallographical  and  elietnical 
study  of  these  tellurids  throws  much  doubt 
npon  their  being  anything  othor  than  • 
mixture  of  the  elementa. 

Action  of  SeUnic  Acid  on  Gold:  Vjctob 
Lbhmbl 

Doubt  has  been  cast  upon  the  oft  re- 
peateil  text-book  statement  that  gold  dis- 
solves in  selenic  acid.  It  was  found  that 
gold  doss  dissolve  witii  eonsidenible  readi- 
ness in  coneentmted  sdenic  acid  at  230°- 
300",  forming  an  auric  selenat'V  T)ii<?  is 
the  only  single  acid,  as  far  as  known,  in 
wliieh  gold  is  soluble. 

The    Quantitative    Blowpipe    Assay  of 
TeUuHd         Ore»:  Joseph  W.  Bich- 

ABDS. 

Contrary  to  the  peneral  opinion,  this 
assay  present.s  no  difticulty.  In  the  muffle 
assay,  however,  if  much  tellurium  is  pres- 
ent, the  gold  'q>its'  and  often  sinks  oom- 
plctely  into  the  cupel.  This  may  be  ob> 
viated  by  adding  antimony. 

A  New  Blowpipe  Rcartion  for  Qermowiim: 

Joseph  W.  Richards. 

Argyrodite  gives  a  wliite  sublimate  like 
molybdenum,  which  beoranee  an  intense 
bine  when  heated  with  cobalt  nitrate. 

Contributions  to  the  Chemisiry  of  the  Bare. 

Earths  of  th,   Yffn'iim  Group:  L.  M. 

Dennis  and  Benton  Dales. 

A  review  of  the  various  methods  of  sepa- 
ratism of  the  rare  earths,  and  the  announoe- 
ment  of  several  new  ones,  whidi  promise 
well. 

Vrdiminani  .Vn'r  on  n  New  SoponHon  «/ 

Thorium:  F.  J.  Metzoer. 

Thoriom  may  be  separated  from  the 
other  rare  earths  almost  quantitatively  by 
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fumaric  acid.  This  reaction  seonis  to  be 
eonneoted  in  some  way  with  tiie  molecuiar 
aqmunetry  ol  the  add  moleoule. 

Sodium:  J.  D.  Daiiung. 
Beaeriptioii  of  the  eteetvolytic  method 

in  use  at  the  works  of  Harrison  Bros.  &  Co., 
for  the  production  of  sodinm.  This  wpthod 
was  introduced  primarily  for  the  manufac- 
tnre  of  nitrie  aeid.  A  diaphragm  four 
inches  thick,  made  of  magnesite  and  Port- 
land cement,  separates  the  two  electrolytes. 
On  the  outside  of  this,  fused  sodium  nitrate 
is  at  the  anode,  while  the  inner  electrolyte 
surrounding  the  katliode  is  aodium  hy- 
droxid.  As  the  cnrrent  pas-ses,  this  soon 
becomes  sodium  oxid,  and  then  metallic 
sodium  is  formed.  A  current  of  about  six 
hundred  amperes  at  seTOn  Tolls  ie  used. 
The  supply  of  metallic  sodium  on  liand  in 
storage  is  now  so  great  that  tlie  city  au- 
thorities have  had  the  operation  of  the  pro- 
eeas  stopped,  tearing  acddent. 

The  DetermifuUion  of  Silica:  W.  F.  Hius- 

BBAMP. 

The  results  of  the  analyses  of  a  set  of 
cement  samples  by  a  large  number  of  chem- 
ists revealed  great  discrepancies  in  the 
amount  of  riUoa.  "niis  ie  diiefly  due  to  the 
fact  that  one  evaporation  is  not  sufficient 
to  render  the  silica  insoluble.  Further,  the 
silica  must  be  heated  by  a  blast  lamp  be- 
fore weighing. 

EUetro-Chemietil  Indtutries  at  Niagara 

FatU:  C.  P.  Ciiaxdleb. 

A  review  of  the  history  and  a  dcseription 
of  the  processes  used,  illustrated  by  a  large 
number  of  specimens.  The  manufacture  of 
lodram,  alnminmn  and  earborundum  was 
most  folly  eonridered. 

liuia«tantou$  Chaniedl  Beactums,  and  the 

Theory    of    Electrolytic  Dissociation 
(with  experiments) :  Louis  KAUij-usbKaa. 
The  oleates  of  the  metals  are  soluble  in 
perfectly  dry  henaene,  and-from  tiiese  kAu- 
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tioDS  the  anhydrous  chlorids  are  instantly 
precipitated  by  a  dry  benzene  solution  of 
hydroehlorie  add.  These  edutiona  in  ben- 
zene are  praeticaUy  non-conductors  of 
electricity,  consequently  electrolytic  dis- 
sociation cannot  be  supposed  to  have  taken 
place;  yet  the  reaetiona  appear  to  he  ex> 
actly  parallel  to  those  in  aqueous  solutions, 
to  account  for  which  the  eleetrolytie  dis- 
sociation theory  is  invoked. 

What  are  the  Reqitircmcnts  of  a  Course 
to  Train  Men  for  Work  in  lndustri€U 
Chmutryf  W.  A.  Notis. 
It  cannot  be  generally  told  what  line  of 
industrial  chemistry  a  student  mil  follow 
after  graduation,  and  there  are  so  many 
diffirent  flelAi  that  it  would  be  impoarible 
to  train  a  man  in  the  special  teehnieal  re- 
quirements of  ever>'  industrj',  and  there 
should  be  no  attempt  to  do  this.  Students 
sliould  be  thoroughly  grounded  in  the  geu- 
eral  fundamental  principles  and  have  ex- 
tended practice  along  several  different 
lines  of  practical  work.  The  special  minu- 
tiae of  any  branch  the  student  may  enter 
will  then  be  readily  learned  after  gradna* 
tion. 

The  Vctutnetric  Estimation  of  Alumina, 
and  Free  and  Combined  Sulfuric  Acid 
in  Alums:  Alfred  H.  Wuite. 
A  method  depending  upon  the  proper 

ehoiee  of  indieatoFs. 

Aqua  Anmwm:   Its   ImpurUiu  and 
Methods  of  Anai/yn»t  J.  D.  PfiMViCK  and 

D.  A.  Morton. 

A  Method  of  Analyzing  OU  Vami^tst: 
Parkkk  C.  McIluiney. 

The  Oxygen  Bases:  A  Review:  Jas.  Lewis 
HOWB. 

An  outline  of  the  recent  work  of  CoUie, 
Raeyer,  Kehrmann,  Werner  and  utliers,  on 
compounds  in  which  oxygen  appears  to  be 
quadrivalent,  forming  salts  with  acids,  as 
do  ammonia  and  its  derivatives. 
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CH.8.  VCK.X7.  ItabM 


Electrolytic  Depositton  of  Lead  from  Pfit 

Solution:  A.  F.  Linn. 

Lead  can  be  deposited  deotrolytieally  in 
a  form  suitable  for  weighing  from  a  sola- 
tion  otmtaining  free  phoflpbone  add. 

LaiMt  Types  of  Formaldehyde  Regen- 
erators (wiUi  demonstration):  Wm. 
Dreyfus. 

An  nhibitioii  of  tiie  Tarioos  typ^ 
appamtoa  with  a  diaeiiaB<«  of  their  rd- 
Btivemcrita. 

Bmm  Pyridin  DerwaUoea  J.  AftVBDB 

Bep&H  of  Commute*  on  Aiomio  Woighis: 

F.  "W.  Ci-ARKE,  Chairman. 

Attention  was  called  to  ihf  atomic 
weight  determinatious  which  have  been 
made  diuint;  1901. 

Sixteen  other  papers  on  the  program 
were  omitted  from  lack  of  time  for  pres- 
entation; most  of  these  will  be  later  pub- 
lished. 

J.  It.  H. 


TEM  AMOCIATWV  OF  AMMBtOAX 

ANAT0MI8T8. 

The  fifteenth  session  of  the  Aiisociation, 
meeting  with  the  American  Sooie^  of 
Natnraliflta  and  aflBliated  aoeieties,  was 

hold  at  Chicat,'o,  111,,  Decenibor  31,  1901,  to 
January  2,  1902.  The  As-sociation  met  in 
the  Hull  Laboratory  of  Anatomy,  Chicago 
University. 

The  following  extraets  are  made  from 
the  report  of  the  secretary  for  1000-01 : 

There  are  copies  of  the  printed  proceed- 
ings on  hand  from  lite  6tii  to  the  14th 
volumes,  ineluaiv^  whieh  are  available  to 
those  who  r^^'iiif'st  them,  and  are  especially 
so  for  presentation  to  libraries.  A  republic 
eation  of  Hm  ftst  five  proeeedings  under 
one  eover  is  being  made. 

At  the  last  report  there  were  125  mem- 


bers, 116  of  whom  were  active  and  nine 
honorary.  During  the  year  twdve  aetive 
members  were  deeted,  two  died,  one  re* 

sierned,  and  three  have  been  dropped  for 
non-payment  of  dues.  The  present  num- 
ber is  131  total  members,  122  active,  9  hon- 
orary. 

Dr.  Frederick  John  Brockway,  assistant 
demonstrator  of  anatomy,  Cohunbia  Uni- 
versity, New  York,  died  April  21,  and  Dr. 
Geo.  Wm.  West,  late  professor  of  anatomy 
and  physiology,  medical  department,  Na- 
tional Universityt  Washington,  J>.  died 
July  24. 

The  feUowing  new  memb«a  were 
elected: 

Dr.  R.  R.  BcnAf,  AHt  Pnl.  AasL,  Unhrar 

ititj'  of  Chicago. 

Dr.  John  L.  Bremer,  Harvard  Univeraity. 

Benson  A.  Ck>hoe^  AA,  ILD.,  Allt.  in  AaiL, 
ConisU  Univvraity. 

Vmaj  H.  Domldaon,  Prof.  Neurology,  Unlvcr- 

llity  of  CTiicapo. 

Dr.  W.  T.  Eckley,  Prof.  Anatomy,  CoU^  Pbysi- 
duu  loi  8uTg«»i,  CUoigo,  and  Dr.  OorhuM  B. 
Eckley,  Demonstrator  of  Anatomy,  same  college. 

Albert  C.  i^cleehymer,  Inatructor  in 
Unlvwrcity  of  CUoigo. 

irv-inp  Hnrdestv,  Ph.D.,  Inatnietor  im  Aatt, 

University  of  California. 

I  Ralph  Hanii^  ILDl,  AmL  in  Aunt.,  QatmH 

University. 

Basil  C.  Harxy,  Ajut.  in  Anai.,  XTidvenity  of 

Cfiii'Hf^r). 

Dr.  Arthur  £.  H«rt«l«r,  HaliiHul,  SiasM. 

Dr.  C.  If.  Prof.  Aiiat.,  niiiT«inily  of 

Missouri. 

Dean  D.  Lewis,  Aast.  in  Anat.,  Univ.  Chica^. 

Dr.  Warm  H.  Lnrit,  Iintriietor  in  Anat., 
Johns  Hopkins. 

Andrew  11.  Montgomery,  A.B.,  M.B.,  Associate 
in  Anat.,  Cornell. 

Charles  Aubery  Farkir,  iMtmetor  In  Aailt., 
Uufih  Med.  College. 

Daniel  G.  BmU,  Aa«aeUto  in  AbsA^  Unive^ 
ai^  of  Chicago. 

Dr.  Fl«drtdc  C.  WiAit,  Prof,  mstology.  West- 
em  Reserve  University. 

Dr.  J.  Clarence  Webster,  Prof.  Obititrie^  Roah 
Uti.  Oolkie. 

Dr.  F.  A,  Woedi,  Buvari  Univmily. 
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The  following  were  reelected : 

Dr.  T.  S.  Lee,  University  of  MiuimboU. 

Dr.  S.  W.  WiUiston.  Prof.  Vertebrate  Aitatonoij 

Kansas. 

The  total  new  memben  was  22,  making 
a  total  memberdiip  of  153,  of  wbom  9  are 

honorary. 

The  following  recommendations  of  the 
executive  committee  were  adopted  by  the 
Aaaoeiation: 

1.  That  Section  V.  of  the  constitution  bo 
amended  to  read  tliat  the  management  of 
the  affairs  of  the  Association  shall  be  dele- 
gated to  an  exeentive  committee  eoniiatiiig 
of  mvtn.  members,  includiaK  Hie  pieaident 
and  eecretary,  cx  officio. 

2.  That  three  new  members  of  the  Cit  c  u- 
tiTe  committee  be  elected  at  thia  meeting, 
one  for  three  yean,  one  for  four  yean,  and 
one  for  five  years. 

3.  That  the  Association  accept  the  offer 
of  the  editorial  committee  of  the  American 
Journal  of  Anatomy  to  fumidi  each  mem- 
ber of  the  Association  with  the  Journal  at 
$4.50  per  year;  the  Journal  to  publish  the 
proceedings  of  the  meetings  of  the  Asso- 
ciation, indnding  an  abateaet  of  the  papers 
read. 

4.  That  the  committee  on  circular  on 
anatomical  peculiarities  of  the  negro  be 
diadiarged. 

5.  That  after  thia  n^eting  the  maximnm 
limit  of  time  of  rcadin;;  a  paper  shall  be 
twenty  minutes,  and  two  papers  shall  not 
be  read  consecutively  by  the  same  writer. 

The  fbllowinir  offieen  were  elected:  Pre»> 
ident,  Dr.  Huntington,  New  York;  First 
Vice-President,  Dr.  Lamb,  Washin{»ton ; 
Second  Vice-l'resident,  Dr.  Piersol,  Phila- 
delphia; Secretary  and  Treaanrer,  Dr. 
Hnber,  Ann  Arbor;  Eseentivc  Committee, 
Dr.  Hamann  (three  years),  Cleveland, 
Ohio;  Dr.  Barker  (tour  years),  Chicago; 
Dr.  Oerriah  (five  years),  Portland,  Me. 

The  following  wee  adq>ted,  on  motion  of 


Dr.  Gerrish:  "The  thanks  of  the  iVssocia- 
tiou  are  hereby  given  to  the  retiring  secre- 
tai*7  and  treasurer,  Dr.  Lamb  (who  baa 
poaitivfly  declined  a  reelection),  for  his 
lonp,  faithfid  and  eminently  sati'?factory 
service."  Dr.  Lamb  has  been  seci-etary- 
treaaiirar  irinee  1890. 
The  following  papen  were  read: 

1.  'Modcia  illuatrating  the  Development  of 
tli«  Am  to  Han':  Da.  W.  H.  Ixwa,  Baltimore. 
DiacUBMd  by  Dn.  ICcMunidi,  Huntingtaa,  twry, 
Cbaa.  Hill  and  Hiirrison. 

2.  'A  One  Year  Anatomical  Course;  its  Ar- 
TmqgmicBt,  lltrito  and  DisMlTaatafes':  Da. 
Tehbt,  St.  LoulSi  IMaeniMd  by  Dn.  Barker  aad 
Huntington. 

3.  '  Factors  snd  Stages  in  the  Evolution  of 
the  Stomach ':  Da.  BnTeiEKT,  ChicagOL  DisoaiMd 
by  Dr.  Huntington. 

4.  *  Sections  of  the  Decalcified  Body,'  illustrated 
bj  spedmau:  Da.  TfeBBY.  Discuiaad.  bf  Dn. 
JadEMm,  Bulnn'  and  Huntf  agton. 

5.  *  A  CuHe  of  Brcpcli  PreaentatloiB  itt  a  MOBkijf/ 
with  specimen:  Da.  I^cbbt. 

6.  '  Koto  «n  tbe  Btmetiira  of  the  Motor  End- 
ings in  Striated  Moselea':  Dr.  Hubcr,  Univ. 
Mich.  Disraswd  bgr  Un,  Hnatington  and  £ensley. 

7.  '  Nanro-aeaeiitar  Bplodlta  la  ftie  InbMmMrtal 
Mnsclea':  Da.  HOVB.  DiwUflMd  I7  Drs.  b^cft 
and  Terry. 

8.  'A  Note  on  the  Suprncon<]ylar  Process,'  illiis* 
trated  by  specimens:  Db.  Tesry.  DiscilMOd  bf 
Dn.  Bensley  and  Huntington. 

0.  ■  Tlie  Deveiopment  of  the  Pulmonary  Artery': 
Da.  J.  L.  Bbbhsr,  Boston.  Diseoawtd  Dra. 
Huber  and  Hnatlngton. 

10.  '  Skeleton  with  Tludimcntary  Clavicles,  Di- 
vided Parietal  Bone«  and  other  Anomalous  Coodi- 
tlena Dn.  Ttamr.  Diaeuaaed  hf  Dn.  Hunting 

ton,  W,  H.  Lewis  and  Barker. 

11.  'Skull  Showing  Many  Wormian  Boneo': 
Dn.  Pabkxb,  ChJeagOL  DiscuMd  by  Dn.  Hunt- 
ington and  Terry. 

12.  'The  Neuroplia  of  the  Optic  Nerve  and 
Retina  of  Certain  Vertebrates ':  DB.  HUBRS.  Dii* 
OttMed  by  Dn.  Minoi  and  Barker. 

IS.  'Pnoent  ProbleniB  of  Myologieat  R«Maw1i 
and  tlic  Si-riiificiince  and  ('hi.-isification  of  Mtis- 
cular  Variations':  Da.  HuntinotoHj  New  York 
City.  DlwttaMed  by  Dra.  MisHurrieb  and  Huber. 

14.  'Tlie  Pliyhifjciiy  of  tlic  T.«ng  Fle.vor  ^Utf- 
elea':  Da.  McMijaaicB,  Ann  Arbor.  Discussed  by 
Dr.  Huntington. 
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15  'Note  OD  tlw  Oeeariw  and  SgaiflMBM 

of  the  MuRculus  Tibio-aiitragAlus ':   Ob.  McMoIf 
lUOll.   Discuaaed  by  Dr.  Huntington. 
IC  'KodMr  Chaiigw  la  tin  Miueb  GUI'!  Db. 

Ktcleshtmer,  Chicago.   Discuaaed  by  T>r.  Rarlcer. 

17.  'The  Pleaioaaurian  Skull ':  Da.  \Viu>l8TO.v, 
Lawrence,  Kansas.   Disenaaed  by  Dr.  Huntington. 

18.  'The  Shape  of  the  Pyloric  Glands  of  the 
Cat':  Db.  DeWitt.  Presented  by  Dr.  Hubcr,  Ann 
Arbor. 

19«  '  Aa  lUiutraUoii  of  ttao  V»itie  of  the  Fune- 
tfoittl  Byatom  of  yearaoM  la  m  Morphological 
Unit  in  the  NervuuH  Syaim's  Db>  Ft— TT. 
Dcniaon  Univeraity,  Ohio. 

SO.  Dr.  Terry  diowed  Ua  epedBun  of  8Hiu 
invtrsut. 

21.  'The  Sphincter  superior':  Ds.  K.  C. 
BouELA^D,  University  of  Michigan.  Reed  Or. 
McMurrich.   Diacusaed  by  Dr.  Huntington. 

22.  '  Development  and  Variation  in  Distribution 
of  the  Thoracico-abdominal  Xerves ':  Ds  BmB( 
Baltimore.  Diseuaaed  tgr  Dr.  HuaiingtoB. 

tt.  *Thm  Duela  of  the  PftBeraaa't  Sb.  IK  O. 
Reveu,  CUoagBL  IXieaaaed  fcjy  Dr.  Htteilqf- 
ton. 

U.  'Varfatiem  In  tbe  DietrllNrttoa  of  tbe  BUe 

Duets  of  t'  u  T  ivt  r  of  the  Cat':  Da.  Horace  John- 
son,  MadiiMu,  \\  ts.   Diacuaaed  by  Dr.  Huntington. 

25.  '  Contrlbutlea  to  tlm  ICorplMiikigf  of  the 
Ccroltellura':  Die.  Stbouv,  Oomall  UnlTCnltj. 
Rend  by  the  Soi-retury. 

26.  '  Hi^togciit'sis  of  the  Scnsoiy  NerfOa  of 
AmfhiUa ';  Da.  Habbimmi,  Baliiinoc«.  Dieeuaaad 
by  Dra.  Bnber  and  HenielE. 

27.  'The  Crowth  of  the  Mammalian  Spinal 
Oan^^loa':  Da.  Domauwoh,  Chicago.  Diacuaaed 
1^  Dra.  Hnlwr  aad  Huntin^n. 

28.  'Tlie  Frontal  FiHsures  in  the  Brains  of 
Two  Native*  of  Britiaii  New  Uuinea ' :  Db. 
HUNTIMOTUff. 

The  following  papers  were  rciul  hy  title: 
1.  '  On  the  Development  of  Connective  Tiasue 
FlbiUe Da.  Hall,  Baltimore. 
2  'T'niiaual  Fonaa  of  Flaeeatattoi*:  DK 

Websteb. 

5.  'OratribuCiea  to  tfeo  Anatomy  of  the  Seap- 

Ula':  Dk.  HRuncKA.  Now  York  City. 

4.  'Certain  Kaciiil  Characteristics  of  tho  linttib 
of  tbe  Skull ':  Dr.  llRoucKA. 

6.  'Ob  Certaia  ABomalieB  of  Booea':  Da. 
DOMKY,  Chicago. 

6.  'Some  Anomallea  «f  Blood'Teteala*:  Da. 
BukiR,  St.  Loaia. 

7.  *  Two  l^peoiweaa  of  AnomaUwa  Vtiewa  irttb 
Laft-elded  AppendU*:  Da.  BxaMaB,  Philadelphia, 


8.  'Ifadela  of  Himan  Pharynx  of  FInt  tSix 

Wwk*'  Development':  Dr.  .Sidixr,  Baltimore 

9.  'The  DucU  of  tbe  Submaxillary  Ulanda': 
Da.  Vtnrr,  Saa  Franeiaoo. 

10.  '  Contrih«ition  to  tho  Fnci^phalic  Anatomy  of 
the  Races':  E.  A.  Ispitzsa,  New  York  City. 

11.  'DeearlpUeaof  thaBtainof  aBeiwttdda': 
Ma.  SriKKA. 


A  PLSA  FOR  QRKATKR  SIMI'l.lflTY  fV  TB8 

LAyavAOE  Of  8cn:yr/:.' 

ScusNTiFic  ideas  are  with  difficulty  solu- 
ble in  hnmao  speech.  Man.iuhieeontemplA' 
tion  of  the  flux  of  phenomena  at  work  all 
abniit  him.  is  oinharra.tse<l  l)y  th>'  want  nf  a 
vehicle  of  thought  adequate  for  expres- 
sion, as  a  child  whose  stammering  accents 
do  not  permit  Idm  to  tdl  his  mother  the 
Dew  ideas  which  suddenly  crowd  upon  him 
when  he  meets  with  something  alien  to  his 
experience. 

Otur  knowledge  of  tiie  mechanism  of 
nature  has  h-cn  tmdergoing  a  process  of 
growth,  mnoh  of  which  has  been  sudden. 
It  is  not  surprising,  therefore,  that  the  iu- 
eomplctely  formed  ideas  of  seienoe  should 
become  translated  into  clumsy  langtiage 
and  that  inexact  thinkin^j  slimild  be  evi- 
denced by  vagueness  of  expression.  This 
inexactness  is  often  veiled  by  the  liberal 
use  of  sonorous  Oredc-Latin  words. 

The  crowth  of  knowledge  has  required 
nn  increase  in  the  medium  of  intellectual 
exchange.  New  conceptions  have  called 
for  new  terms.  Sir  Courtenajr  Boyte  hat 
pointed  out  that  the  purit  1"  i  nation's 
coinage  is  properly  safegu.irdoil,  while  the 
verbal  coinage  of  its  national  language  is 
subject  to  no  control.  Specially  quaU« 
fied  perxmis  |>r('i»an'  the  Standards  of  gold 
and  silver.  This  insures  the  absolute 
purity  of  the  measures  of  commercial  ex- 
change and  i^ves  the  English  sovereign 
and  the  Anmean.  gold  piece,  for  example, 
an  aamred  dreolation  al<mg  all  the  vn- 

*A  paper  reud  before  Sw^tion  E  of  the  Ameri- 
can .\»!>ocialion  for  tbe  Advancement  of  Science, 
At^uat  88,  IMl. 
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noes  of  commerce.  It  is  not  so  with  the 
•taadirds  of  «p«6A.  Th«  natim  debami 
its  language  with  slang,  with  hybrid  and 

forciyu  words,  flie  impure  alloys  and  the 
cheap  imports  of  its  verbal  coinage,  mere 
tokem  wliicli  ^iiouid  not  be  legal  tender  on 
the  inteUeetnal  exeh&ngea.  France  baa  an 
academy  which  in  these  matters  has  much 
of  the  authority  given  to  tlie  Mint,  whose 
assayers  test  our  metal  coins;  but  in  our 
oonntry  the  mintage  of  words  is  wholly 
unrestricted,  and,  as  a  consequence,  the 
English  language,  circulating  as  it  does  to 
all  the  four  ootners  of  the  globe,  has  re* 
ceiTsd  an  admiztim  of  fragmonti  of 
speech  taken  from  various  languages,  just 
as  the  currency  with  which  one  is  paid  at 
the  frontier,  where  empires  meet,  includes 
the  coinage  of  several  governments,  each  of 
wUeh  passes  with  an  equally  liberal  eare- 
lessness. 

Science  ignores  geographical  lines  and 
bemoans  the  babel  of  tongues  which  hin- 
ders the  free  interchange -of  ideaa  between 
all  the  peoples  of  the  earth.  Nevertheless, 
the  international  character  of  technical 
literatim)  is  suggested  by  the  fact  that 
three  languages,  Fren^  Gwman  and 
English,  are  practically  reeognized  as  the 
standard  medinmsof  intellectnal  exchange. 
One  of  these  affords  the  most  lucid  solvent 
of  thought,  another  is  the  speech  of  the 
most  philosophieal  of  European  people  and 
the  third  goes  with  world-wide  doniiuinn, 
80  that  each  has  a  claim  to  become  the 
recognized  language  of  science.  The 
brotherhood  of  thinking  men  will  have 
been  fully  recognised  when  all  agree  to 
employ  the  same  tongue  in  their  inter- 
course, but  such  a  'far-off  divine  event' 
is  not  within  the  prohaUlitiea  of  the  pres- 
ent, eonsequently  there  remains  only  for 
us  to  make  the  best  of  our  own  particular 
language  and  to  8afe<?uard  its  purity,  so 
that  when  it  goes  abroad  the  people  of 
other  eountries  may  at  least  he  assured 


that  they  are  not  dealing  with  the  debased 
ourrency  of  speech. 
Barrie  has  remarked  that  in  this  ago  the 

man  of  science  appears  to  be  the  only  one 
who  has  anything  to  say— and  the  only  one 
who  dues  nut  know  how  to  say  it.  It  is 
far  otherwise  in  polities,  an  oeenpatUm 
which  ntimbers  among  its  followers  a  great 
many  persons  who  have  the  ability  for 
speaking  far  beyond  anything  worth  the 
saying  that  titty  have  to  say.  Nor  is  it  so 
in  the  arts,  the  high  priests  of  which,  ao- 
cording  to  Huxley,  have  '  the  power  of  ex- 
pression so  cultivated  that  their  sensual 
eaterwauling  may  he  almoat  mistakan  for 
the  music  of  the  spheres. '  In  science  there 
is  a  laiirruage  as  of  coded  telefrraiiis,  by  the 
use  of  which  a  limited  amount  of  informa- 
tion is  conveyed  through  the  medium  of 
siz-syllabled  words.  Even  whan  not  thus 
overburdened  with  technical  terms  it  is 
too  often  the  case  that  scientific  concep- 
tions are  conveyed  in  a  raw  and  unpala- 
table foim,  mere  indigestible  ehunks  of 
knowledge,  as  it  were,  which  are  apt  to 
provoke  mental  dyspepsia.  Why,  I  ask, 
should  the  standard  English  prose  of  the 
day  be  a  dtaatened  art  and  the  writing  of 
science,  in  a  great  scientific  era,  merely  an 
unkempt  dressin<,'  of  splendid  ideas?  The 
luminous  expositions  of  Huxley,  the  occa- 
sional irradiating  imagery  of  Tyndall,  the 
manly  speeeh  of  Le  Conte,  and  of  a  very  * 
few  othcre,  all  serve  simply  to  emphasize 
the  fact  that  the  literature  of  scientific  re- 
search as  a  whole  is  characterized  by  a  flat 
and  ungainly  style,  which  renders  it  dis- 
tasteful to  nil  but  those  who  have  a  great 
hunjrer  for  h'.mrinjr. 

To  criticism  of  this  sort  the  profession- 
al scientist  can  reply  that  he  addresses 
himself  not  to  the  public  at  large,  but  to 
those  who  are  thomsolvos  pncrafred  in  simi- 
lar research,  and  he  may  be  prompted  to 
add  to  this  the  further  statement  that  he 
cannot  pitch  the  tone  of  his  teaching  so  as 
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to  zeaicfa  the  unseusitive  iutelligeuee  of  per- 
aom  who  hiek  a  teehnieal  edneatimi.  Fur- 
thermore, he  will  claim  that  he  cannot  do 
without  the  nse  of  the  terms  to  wliiih 
objectiou  is  made.  However,  iu  foudeum- 
ing  the  needleee  employment  of  bombostie 
words  of  classical  origis,  in  place  of  plain 
Entrlish,  I  do  not  wish  to  be  understood  as 
attacliing  all  technical  terms.  They  are 
a  neeeasary  eviL  Some  of  them  are  initni- 
iiu'iits  (if  piticision  invented  to  cover  par- 
ticular scientific  ideas.  Old  wortls  have 
associations  which  sometimes  unlit  them  to 
express  new  conceptions  and  therefore 
freeh  words  are  coined.  The  oomplaint 
lodtrcd  against  the  pompou.s,  mitrninly 
wordiness  of  a  Inv^e  pnrt  of  the  scientific 
writing  of  the  day  is  that  it  iti  an  olntade 
to  the  spread  of  knowledge. 

Let  us  coiisicier  the  subject  as  it  is  thus 
presented.  In  the  first  place,  <\op^  die  fx- 
oessive  use  of  technical  terms  impede  the 
advmennait  of  seieneet  I  think  it  does. 
It  kills  the  grace  and  purity  of  the  litera- 
tnre  by  means  of  which  the  discovei  ii  s  nf 
science  arc  made  known.  Kuskin,  hiinsielf 
a  most  accurate  obeerver  of  nature,  and 
also  a  geologist,  said  that  he  was  stopped 
from  pursuiiitr  bis  studies  'by  the  quite 
frightful  innccuracy  of  the  scientific  peo- 
ple's terms,  which  is  the  consequence  of 
their  always  trying  to  write  mixed  Latin 
and  English,  so  losing  the  grace  of  the  one 
and  the  sense  of  the  other. '  But  crace  of 
diction  is  not  needed,  it  may  well  be  said; 
that  is  trae,  and  it  is  also  tnia  that  a  dear, 
foroeful,  unadorned  mode  of  expression  is 
more  dilYicult  of  attainment  and  more  de- 
sirable in  the  teaching  of  science  than 
either  grace  or  fluency  of  diction.  One 
must  not»  as  Huxlej  himself  remaxki, 
'  varnish  the  fair  face  of  Truth  with  that 
pestilfnt  f osmetic,  rhetoric,'  and  Huxley 
most  assuredly  solved  the  problem  o£  how 
to  avoid  rhetorical  cosmeties  and  yet  eoii> 
vey  deep  reasoning  on  the  most  eomplex  of 


subjeots  in  addresses  whwh  are  not  only  as 
dear  as  a  trout  stream,  but  are  also  brii^t- 

cned  by  warm  touches  of  humanity,  keen 
wit  and  the  plow  of  liis  own  couratrpous 
manhood.  Neverthelaui,  though  clearness 
of  expression  be  the  first  denred,  yet  graea 
is  not  to  be  aomied.  Wlien  you  have  a 
teaching  to  convey,  it  is  well  to  employ  all 
the  aids  which  will  enable  you  to  get  a 
qrmpathetio  hearing.  Man  lives  not  by 
bread  alone,  madi  less  by  stones.  He  likes 
his  mental  food  garnished  with  a  sauce. 
TA't  the  cooking  be  good,  of  course,  but  a 
chef  know*  the  value  of  a  well-seasoned 
adjunct  to  the  best  dish. 

Our  lantruapp  is  capable  of  a  frrace  and 
a  linisli  greater  than  we  give  it  credit.  That 
it  is  puHsible  to  write  on  geology,  for  in- 
stance, in  the  most  exquisite  nmple  Eng- 
lish has  been  proved  by  Kuskitt,  whose 
'Deucalion'  and  'Modern  Painters'  con- 
tain many  pages  describing  accurately 
the  details  of  the  structure  of  rodn  and 
mountains,  and  dealing  with  their  geologic- 
al featnr-";  in  lanprnnge  which  is  marked 
by  the  most  sparing  use  of  words  which 
have  not  an  Anglo-Saxon  origin. 

next  aspect  of  the  enquiry  is 
whether  the  language  of  science,  apart 
from  the  view  of  mere  grace  of  style  in 
literature,  is  not  likely,  in  its  present 
everyday  form^  to  delay  the  advance  of 
knowledge  by  its  very  obscurity.  Leaving 
the  reader's  feelings  out  of  tlie  artrument, 
for  the  present,  it  seems  ob\nous  that  the 
whole  purpose  of  science,  namely,  the 
search  after  truth,  whioh  is  best  advanced 
by  ac»*uraoy  of  nhsprvation  and  exactness 
of  statement,  is  hindered  by  a  phraseology 
which  sometimes  means  very  mueh  but 
oftener  meana  very  little,  and,  <m  the 
whole,  is  iriust  serviceable  when  required 
as  a  clonk  for  ipnoranfr.  To  distintruish 
between  what  we  know  and  what  we  think 
we  know,  to  comprehend  aeeturately  the 
little  that  we  do  know,  surdy  these  are 
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the  foundations  of  sciealiiic  progi-ess.  If 
a  man  knows  what  a  thing  redly  is,  he  eaa 

say  so,  describing  it,  for  example,  as  being 
black  or  white;  if  he  does  not  know,  he 
masks  his  ignorance  by  stating  in  a  few 
Gteek  or  Latin  twins  that  it  partakes  of 
the  gnieral  quality  of  grayness.  Writers 
get  into  the  habit  o£  usiug^  words  that  they 
do  not  clearly  understand  themselves  and 
which,  as  a  consequence,  must  fail  in  con- 
yeyvDg  aa  esaet  meanincr  to  their  readers. 
Many  persons  who  possess  only  the  smat- 
tering of  a  subject  are  apt  to  splash  all 
over  it  with  words  of  learned  sound  which 
are  more  <iiiiekl3r  acquired,  of  oonree,  than 
the  reality  of  knowledge.  Huxley  said 
that  if  a  man  d"P'?  really  know  his  subject 
"  he  will  be  able  to  speak  of  it  in  an  easy 
language  and  with  the  completeness  of  eon- 
vietion,  with  whidi  he  tallcs  of  an  ordinary 
everyday  matter.  If  ho  does  not,  ho  will 
be  afraid  to  wander  beyond  the  limits  of 
the  technical  phraseology  which  he  has 
got  np."  If  any  acientille  writer  should 
complain  that  simplicity  of  speech  is  im- 
practicable in  dealing  with  essentially 
technical  subjects,  I  refer  him  to  the  course 
of  leetores  ddirered  by  Huxley  to  woridng- 
nien,  lectures  which  conveyed  original  in- 
vestigations of  the  greatest  importanee  in 
language  which  was  as  easily  understood 
by  hia  aiidi«ioe  aa  it  was  acenrate  when 
regarded  from  a  purely  professional  stand* 
point. 

Science  has  been  well  delined  as  '  orKan- 
ized  common  sense ' ;  let  us  then  express  its 
findings  in  something  better  than  a  mere 
jargon  of  speech  and  avoid  that  stupidity 
which  Samnel  .Tnhn5?on.  himself  an  nrch- 
sinner  in  this  respect,  has  fitly  described 
as  '  the  immrase  pomposity  of  sesquipeda- 
lian verbiage.'  Qeorge  Meredith,  a  great 
mint-master  of  words.  ha«?  re^orrled  his* 
objection  to  *  conversing  in  tokens  not 
Standard  coin.*  Indeed  the  clunuiy  latinity 
of  mneh  of  onr  seientifio  talk  is  an  inherit- 


ance from  the  schoolmen  of  the  past  j  it  is 
the  degraded  enrreney  of  a  period  whoi 
the  vagaries  of  astrology  and  alchemy 

found  favor  among  intelligent  men. 

Vagueness  of  language  produces  loose- 
ness of  knowledge  in  tiie  teadier  as  well  aa 
the  pupil.  Huxley,  in  referring  to  the  use 
of  such  eomprehensive  terras  as  '  develop- 
ment '  and  '  evolution,'  remarked  that 
words  like  these  were  mere  'noise  and 
smoke,'  the  important  tlung  being  to  have 
a  clear  conception  of  the  idea  signified  by 
the  tianrc.  Exaiiiph'S  of  this  form  of  error 
are  easy  to  lind.  The  word  '  dynamic '  has 
a  distinct  meaning  in  phsrsics,  but  it  is 
ordinarily  employed  in  the  loosest  possible 
manner  in  get>lf)frieal  literature.  Thus,  the 
origin  of  a  perplexing  ore  deposit  was  re- 
cently imputed  to  the  effects  produced  by 
the  '  dynamie  power '  which  had  shattered 
a  certain  mountain.  'Dynamic'  h  of 
Greek  derivation  and  means  powerful, 
therefore  a  'powerfiU  power'  had  dune 
this  thing;  but  in  pbystes  the  word  is  used 
in  the  sense  of  active,  aa  opposed  to  *  static ' 
or  stationary,  and  it  implies  motion  result- 
ing from  the  application  of  force.  In  the 
ease  quoted,  and  in  many  similar  insfaneea, 
the  word  'agency'  or  'aeiivity'  would 
serve  to  interpret  tlie  hsTry  idea  of  the 
writer,  and  there  is  every  reason  to  infer, 
from  the  context,  that  he  snbstitnted  the 
term  *  dynamie  power  'merely  as  a  frippery 
of  speech.  It  is  much  easier  to  talk  grand- 
iloquently about  a  'dynamie  power  '  wliich 
perpetrates  unutterable  things  and  recon- 
structs creation  in  the  twinkling  of  an  e^e 
than  it  is  to  make  a  careful  study  of  a 
recrion,  trace  its  struetnral  lines  and  de- 
cipher the  i-elaiious  of  a  complicated  scries 
of  faults..  When  this  has  been  done  and  a 
writer  uses  eomprehen.sive  words  to  sum- 
mnri/.t"  ii<  tivitif*s  which  he  has  expres-sly 
delined  and  described,  then  indeed  he  has 
given  a  meaning  to  sueh  words  whidi  war- 
rants him  in  the  use  of  them. 
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lu  tliiii  c'unnection  it  k  amuHiug  tu  tt- 
member  how  Riukin  attaoked  Tjnidall  for 

a  similar  indiscretioii.  The  latter  had  re- 
ferred to  a  certain  theory  which  was  in 
debate,  aud  bad  said  that  it,  and  the  like 
of  it,  ma '  a  dynamic  pow«>  wbioh  operates 
against  intellectual  stagnation.'  Bnsldn 
commented  thns:  "  TIow  a  dynamic  pnwpr 
differs  from  an  undyuamic  one,  aud,  pre- 
snmsldjr,  also,  a  potesAatio  dynanus  from 
an  mpotestatie  one— and  bow  mneh  move 
scientific  it  is  to  sny,  instead  of— that  our 
spoon  stirs  our  porridge — that  it  'operates 
agaiuMt  the  staguation  of  our  porridge,' 
Professor  Tyndall  trusts  the  reader  to 
reeogniae  with  udi  in  ration." 

Anionp  peolo'^'ical  names  there  is  that 
comfortable  word  '  metasomatosis '  and  its 
offspring  of  * metsaomatie  interchange' 
'metssomatic  action.' '  metasomatic  origin,' 
»>ti>  F'tc.  ']'()  11  few  ulio  employ  the  term  to 
cx])res8  a  particular  maooer  in  which  rocks 
undergo  change,  it  is  a  cmvement  word 
for  a  definite  idea,'  bat  for  the  greater 
number  of  writers  on  geolbgieal  suhjonts 
it  is  a  wordy  cloud,  a  nebular  pbrrrip, 
which  politely  covers  the  haziness  oi  tiieir 
Imowledge  coneerning  a  certain  phenom* 
enon.  When  you  don't  know  what  a  thing 
is,  call  it  a  '  phenomenon ' !  Instances  of 
mere  vulgarity  of  seieatific  language  are 
too  numerous  to  mention.  'Auriferous' 
and  *argientifm>as' are  ugly  words.  Tbi  y 
are  unnecessary  ones  also.  The  other  day 
a  metallurgical  specialist  spoke  of  '  aurifer- 
ous amalgamation'  as  though  any  proeeas 
in  which  mereury  is  used  could  be  gold- 
bfnrinjr  unless  it  was  part  of  the  program 
that  somebody  should  afbl  particles  of  gold 
to  the  ore  luader  trealnient.  A  mining 
engineer,  of  the  kind  known  to  the  press 
as  an  expert,  dt^seribed  a  famous  1  i'l<  as 
traversint;  'on  the  ojip  hand  a  feldspathic 
tufaceous  rock '  and  '  on  the  other  hand  a 
metamorphic  matrix  of  a  somewhat  argillo- 
arenaceous  eompoaition.'  This  is  scientific 


nonsense,  the  mere  travesty  of  speech.  To 
those  who  care  to  dissect  die  terms  used  it 

is  easily  .st^cn  that  the  writer  of  them  could 
make  nothing  out  of  the  roek.s  he  had  ex- 
amined, save  the  fact  that  they  were  de- 
composed and  that  the  rock  whidi  he  de- 
scribed last  might  have  been  almost  any- 
tliintr.  f'li*  all  he  said  of  it;  for  his  de- 
scription, when  translated,  means  hterally 
a  dianged  matter  of  a  amnewhat  clayey- 
sandy  composition,  which,  in  Anglo>Sazon, 
is  m  u  d!  The  'somewhat*  is  the  one  use- 
ful word  in  the  sentenee.  Such  laniruase 
may  be  described  in  the  terms  of  miner- 

al(^  aa  metamorphosed  English  paeudo- 
morphic  after  blathenkite.  Scnue  yean 

ago,  when  I  was  at  a  small  mine  near 
Cieorgetown,  in  Colorado,  a  profe^r 
yiaited  tiie  underground  workings  and  waa 
taken  through  them.  He  immediately  be- 
gan to  mal;i^  a  di.splay  of  verbal  fireworks 
which  bewildered  the  foreman  and  the 
other  nuners  whom  he  met  in  the  mine,  all 
eave  one,  a  little  Comiahman,  who,  bring- 
ing him  a  bit  of  the  clay  which  accom- 
panied one  of  the  walls  of  the  lode,  said  to 
him,  'What  do  'ce  call  uu,  you?'  The 
professor  replied,  'It  is  the  argiUaceoas 
ri'mnant  of  an  antediluvian  world.'  Quick 
n.s  a  flash  came  the  eomment.  'Tlmt's  just 
what  I  told  me  pardner.'  He  was  not  de- 
ceived by  the  vapor  of  words. 

Next  consider  the  position  of  the  reader. 
It  is  scarcely  necessary  at  this  date  to  plead 
for  the  cause  of  teclmical  education  and 
the  g«meroua  bestowal  of  tiie  very  beat  that 
there  is  of  scientific  knowledge.  th»  great 
philosophers  of  that  New  Reformation 
which  marked  the  era  of  the  publication  of 
'  The  Origin  of  Species '  have  given  most 
freely  to  all  men  of  their  wealth  of  learn- 
ing and  research.  When  these  have  given 
so  mneh  we  might  well  be  les!5  nieerardly 
with  our  small  change  and  cease  the  prac- 
tice of  distributing,  not  good  whdeaome 
intellectual  bread,  but  the  mere  atones  of 
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knowledge,  the  hard  fossils  of  what  were 
once  stitnulatiug  thoughts.  Xu  the  ancient 
vorld  the  EleuainiAa  mysteriea  uren  trith- 
held  from  the  crowd  and  knowledge  waa 

the  possession  of  n  few.  Do  the  latter  day 
priests  of  scti'iieo  desire  to  imitale  the  at- 
tendants of  the  old  Qreek  temples  and  con- 
fine fheir  secrets  to  a  few  of  the  elect  by 
the  use  of  a  formalism  which  is  the  mere 
abracadabra  of  speech?  Among  certain 
scientific  men  there  is  a  feeling  that  scien- 
tists ahonld  address  themselves  only  to 
fellow  scientists,  and  that  to  become  an 
expo?;itnr  to  tlio  unlearned  is  to  ]me  paste 
among  the  learned.  It  is  the  survival  of 
the  narrow  spirit  of  the  dark  ages,  before 
modon  science  was  bom.  There  are  not 
many,  however,  who  dare  confess  to  such 
a  creed,  although  their  actions  may  occa- 
sionally endorse  it.  On  the  whole,  modem 
adenoe  is  nothiiig  if  not  catholic  in  its 
generosity.  '  To  promote  the  increase  of 
natural  knowledge  and  to  forward  the  ap- 
plication of  scientific  methods  of  invcstiga- 
tioii  to  all  the  problems  of  life'  was  the 
avowed  purpose  of  the  greatest  of  the  phi- 
losophers of  the  Victorian  era. 

There  are  those  who  are  full  of  a  similar 
good  will,  but  they  fail  in  giving  etfeet  to  it 
because  ftaey  are  nnable  to  nse  Ian(;uage 
which  can  be  widely  understood.  In  its 
very  infancy  geolojry  was  nearly  choked 
with  big  words,  for  Lyell,  the  father  of 
modem  geology,  nid,  seventy  years  ago, 
that  the  study  of  it  was  'very  easy,  when 
put  into  plainer  lantniatre  than  scientific 
writers  choose  often  unnecewarily  to  em- 
ploy.' At  this  day  even  the  pnblieations 
of  the  Geological  Surveys  of  tlie  United 
States  and  the  Australian  eolonies,  for  ex- 
ample, are  occasionally  restricted  in  use- 
fulness by  erring  in  this  respect,  and  as  I 
yield  to  none  in  my  appreciation  of  the 
splendid  service  done  to  peolocry  and  to 
mining  by  these  surveys,  I  trust  my  criti- 
cism will  be  accepted  in  the  thoroughly 


frieiully  spirit  with  which  it  is  offered.  It 
seema  to  me  that  one  might  almost  say 
that  certain  of  these  extremely  valuable 
publications  are  'badly'  prepared  be- 
eaiise  they  seem  to  overlook  the  fact  that 
they  are,  of  course,  intended  to  aid  the 
mining  couuuunity  in  the  first  place  and 
the  public,  whether  lay  or  scientific,  only 
secondarily.  From  a  wide  experience 
amons?  those  enftaged  in  minin<?  I  can 
testify  that  a  large  part  o£  the  literature 
thus  prepared  is  uadess  to  tiiem  and  that 
no  one  regrets  it  more  deeply  than  th^, 
because  there  is  a  marked  tendency  among 
this  class  of  workers  to  appreciate  the 
assistance  which  science  can  give.  Take, 
for  example,  a  sentence  like  the  following^ 
extracted  from  one  of  tlie  recent  rq;>ort8  of 
the  U.  S.  Geological  Survey.  "The  ore 
forms  a  scries  of  imbricating  lenses,  or  a 
stringer  lead,  in  the  dates,  the  quarts  con- 
forming as  a  rule  to  the  earunculated 
schistose  structures,  though  occjisionally 
breaking  across  laminse,  and  sometimes  tlie 
slate  is  so  broken  as  to  form  a  retieulated 
deposit."  This  was  written  by  one  of  our 
foremost  (j:colof»ists  and,  when  translated, 
the  sentence  is  found  to  convey  a  useful 
fact,  but  ia  it  likely  to  be  dear  to  anyone 
but  a  travding  dictionary  T  A  thoroughly 
literary  man  might  know  the  exact  mean- 
ing of  the  two  or  three  very  unusual 
words  which  are  employed  in  this  state- 
ment, but  the  question  is,  wiU  it  be  of  say 
use  whatever  even  to  a  fairly  cdncatcd 
minor,  or  bo  understood  by  tluisc  \\']\<)  pay 
for  the  preparation  of  such  literature, 
namdy,  the  taxpayers  t  An  sample  of 
another  kind  is  afforded  by  a  Tasniaiu'au 
geolo«;ist  who  reeently  described  certain 
ores  as  due  to  '  the  ett'ects  of  a  reduction  in 
temperature  of  the  hitherto  liquefied  hy- 
droplutmiie  solutions,  and  their  conse- 
qncnt  rejiular  precipitation.'  Those  solu- 
tions, it  is  furtlier  stated,  presumably  for 
the  guidauce  of  those  who  widd  the  piek. 
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'  ascendpd  ifi  the  form  of  metallic  super- 
heati*d  vapors  which  combined  eventually 
with  ebullient  steam  to  fom  other  aque- 
ous solutions, causing;  geyser-like  diaduurgcs 
at  llin  snrf;u"c.  aiiln]  ])y  suliterranean  and 
irrepressible  pressure.'  At  the  same  time 
certain  *  dynamieal  f orees  *  wen  Terjr  bmy 
indeed  and  '  eventuated  in  the  opening  of 
fissures'— of  which  one  can  only  roprret 
that  they  did  not  swallow  up  the  author 
as  Nathan  and  Abiram  were  once  engulfed 
in  the  flight  of  all  InraeL 

It  will  bp  well  to  contrast  these  two  ex- 
amples of  exuberant  verbosity  because  the 
first  befogs  the  statement  of  a  scientific 
ohaervatioii  of  value,  made  by  an  able  man, 
while  the  second  eloakB  the  ignorance  of  a 
charlntan,  who  inasfnierados  his  nonsense 
in  the  trappings  of  wisdom.  Here  you 
have  an  iUnetration  of  the  harm  fulness  of 
this  kind  of  language,  which  obscures 
tnith  and  falseness  alike,  to  the  dfirradn- 
tiou  of  science  and  the  total  confusion  of 
thoae  of  the  nnleamed  who  am  aeandiing 
after  information. 

Tjpt  the  writer  on  sriiciilific  rnaftors  loam 
the  derivation  of  the  words  he  uses  and 
then  translate  them  literally  into  English 
before  he  uses  them,  and  thereby  avoid  the 
unconscious  talking  of  nonsense.  If  he 
knows  not  the  exact  meaning  of  the  terms 
which  offer  themselves  to  his  pen,  let  him 
avoid  them  and  trust  to  the  honest  aid  of 
his  own  language.  '  Great  part  of  the  sup- 
p(>sefl  scientific  knowledge  of  the  day  is 
snnply  had  English,  and  vanishes  the 
moment  you  translate  it.'  says  Ruskin. 
The  examples  already  given  illustrate  this. 
'  Every  Englishman  has,  in  his  native 
tongue,  an  almost  perfect  instrumetit  of 
literary  expression,'  so  says  lluxley,  and 
he  illustrated  his  own  saying.  Huxley  and 
Ruskin  were  wide  apart  in  many  things 
and  yet  they  agreed  in  this.  Ruskin 
proved  abundantly  that  the  language  of 
Shakespeare  and  the  Bible  can  be  used  as 


a  weapon  of  exi>rission  kten  as  a  Damascus 
salwr  when  it  is  fi-eed  from  the  rust  of 
ebasie  importations,  whieh  make  it  elumqr 
as  a  crowbar. 

There  is  ret  another  reason  against  the 
e.Kcessive  use  of  (ireek-EngUsh  words,  in 
partiealar.  Greece  is  not  a  renmant  of  ex- 
tinot  gbogmglbjf  but  an  existing  land  with 
?)  very  active  people  and  a  living  language. 
The  terms  which  paleontology  has  bor- 
rowed from  the  Oreek  may  be  retuxned  by 
the  Greeks  to  ns.  And,  as  RuAin  points 
out,  " 'W'Tiat  yoti,  in  coTupliment  to  Greece 
call  a  '  Dinotheriura,'  Greece,  in  compli- 
uieut  to  you,  must  caU  a  '  Naaty-beastium, ' 
and  yon  know  the  intwehange  of  e<mipU- 
ments  can't  last  long." 

In  all  seriousness,  however,  is  it  too 
much  to  ask  that  such  technical  terms  as 
are  oonaidered  essential  ahall  not  be  used 
eardessly,  and  that  in  pnUicatioiis  idp 
tended  for  an  tinteehnicnl  public,  a.s  are 
most  guvcniiiHTit  roport.s.  an  effort  be 
made  to  avoid  them  and,  where  unavoid- 
able, thoae  whieh  are  Icaat  likely  to  be  nn- 
doratood  shall  be  translated  in  footnotes. 
Even  as  refrards  the  transactions  of  scien- 
titic  societies,  I  believe  that  those  of  ns 
who  arc  active  members  have  little  to  lose 
and  mneh  to  gain  by  confining  the  use 
of  our  clumsy  terminology  to  cover  ideas 
whieh  we  cannot  otherwise  express.  By 
doing  so  we  shall  contribute,  I  earnestly 
believe,  to  that  advanceiuent  of  science 
which  we  all  have  at  heart 

The  words  which,  at  fint,  are  the  ex- 
i-liisiv<'  (irivilt'fre  of  the  specialist. gradually 
extend  into  wider  u.se,  following  in  the 
wake  of  that  ditlusiou  of  scientiiic  knowl- 
edge which  is  one  of  the  objects  of  this 
Association.  We  believe  that  to  get  along- 
side facts,  to  api)]y  llie  best  knowledge 
available,  to  seek  truth  for  its  own  sake,  is 
as  essential  to  the  well-being  of  the  in- 
dividual life  as  it  is  to  the  snecesa  of  a 
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machiue  shop,  and  as  beneficial  to  the  com- 
miuttt^r  as  it  is  to  a  ameltiiig  works. 

In  furtherance  of  thifl  principle  we  must 
reJiiPinber  tliat  lang^iiage  in  relation  to 
ideas  is  a  solvent,  the  purity  and  clearness 
of  which  affect  that  which  it  bean  in  boIq- 
tion.  "WlMwdl,  in  <Tha  Philosopliy  of  the 
Inductive  Sciences, 'has  expressed  this  view 
of  the  matter  witli  noble  eloiiucnce.  '  Lan- 
guage,' he  said,  '  is  often  called  an  iostru- 
ment  of  thoni^t,  bat  it  is  also  the  nutri- 
ment of  thought;  or  rather,  it  is  the 
atmosphere  in  wliich  thought  lives;  a 
medium  essential  to  the  activity  of  oiir 
q>eeii]ative  powers,  although  invUdhle  and 
imp^QSptible  in  its  operation,  and  an  cle- 
ment modifying,  by  its  qualities  and 
changes,  the  growith  and  complexion  of  the 
Acuities  which  it  feeds.' 

In  oonaidering  the  anbjeet  from  this 
gtandpoint,  there  is  borne  in  upon  the 
mind  a  suj^'i^'estioii  which  carries  our 
thought  far  beyond  the  coniiues  of  the  mat- 
ter under  dSaenssion.  Sneh  power  of 
qpceeh  as  man  possesses  is  a  faculty  which 
appears  to  divide  him  from  all  other  liv- 
ing things,  while  at  the  same  time  the  im- 
perftetion  of  it  wrigha  him  down  eon- 
tinnally  with  the  sense  of  an  n—enfinl 
frailty.  To  be  ablo  tr>  express  OTie55clf  per- 
fectly would  be  divine,  to  be  unable  to 
make  oneaelf  understood  is  human.  In 
'Man'a  Flaoe  in  Nature,'  Hu^y  pointa 
nit  that  the  endowment  of  intellifrible 
speecli  separates  man  fmm  the  brutes 
which  are  most  like  him,  namely,  the  an- 
thropoid apeSyWhom  he  otherwise  resem- 
bles closely  in  substance  and  in  structure. 
This  endowment  enables  him  to  transmit 
the  experience  which  in  other  animals  is 
lost  with  eadt  individual  life;  it  has  en- 
abled him  to  organize  his  knowledge  and 
f'<  hand  it  down  to  his  deseendants,  first  by 
word  of  mouth  and  then  by  written  words. 
If  the  experience  thus  recorded  were  prop- 
eriy  utillaed,  instead  of  being  largelj  diam- 


garded,  then  man's  advancement  in  knowl- 
edge and  eondnet  would  ttiable  him  to 
emphasize,  much  more  than  it  is  permitted 

him  at  present,  his  superiority  over  the 
dumb  brutes.  Considered  from  this  stand- 
point language  is  a  fsetoar  in  the  evolution 
of  the  race  and  an  instrument  whieih  works 
for  ethical  progress.  It  is  a  gift  moat  truly 
divine  wliicli  should  be  cherished  a.s  the 
ladder  which  has  permitted  of  an  ascent 
from  the  most  humble  beginnings  and  leada 
to  the  heights  of  a  loftier  destiny,  when 
man,  eeasinsr  to  stamiTier  forth  in  accents 
which  are  but  the  halting  expression  of 
swift  thought,  shall  photograph  hia  mind 
in  the  fulness  of  Speech,  and,  neither  with- 
hold! nj?  what  he  wants  to  say  nor  sajnng 
what  he  wants  to  withhold,  shall  be  linked 
to  his  fellow  by  the  completeness  of  a  per- 
fect eommunion  of  idesa. 

T.  A.  BlOKABD. 

DCflVER, 


ammrrino  booeb. 

Oeschichfc  der  ^fclaJlc.  Torn  Ycri'in  zur  Be- 
foreUrung  dw  Gewerbfleisses  mit  dem 
erthn  TomMif-Prn89  fftkronte  PreisscKrift. 
Von  Adelbbbt  BosSINQ.  Berlin,  Verkg  von 
Leonhard  Simon.  1901.  Sto.  Pp.  vi+ 
974. 

This  'HtstoiT  of  Metals'  fonns  a  gmat  eoa- 

trnst  to  the  'ITistory  of  the  Precious  Metals' 
by  Alex.  Del  Mar,  reviewed  in  ScmtfOB  for 
December  6,  1901.  The  latter,  as  we  have 
slinu-n,iB  a  philosophic  study  of  the  sources  and 
history  of  the  two  metals,  silver  and  gold,  the 
work  under  review  deals  with  the  occurrence 
(in  nature),  the  history  of  discoveiy  the 
rhcmicnl,  metnllurgicnl  and  elpotric.il  prepara- 
tion, the  statistics  of  production  and  the  cost 
price  of  aK  the  known  metals,  fiftyofive  in 
numlcr.  Dr.  "Rnssiii^'B  treatise  forms,  conse- 
quently, 8  most  timely  and  valuable  comple- 
ment to  that  by  Del  Har. 

The  arrangement  of  matter  is  very  con- 
veuiuiit  for  rofcrpTieo;  after  an  introduction 
occupying  twenty-one  pages,  the  metals  are 
disonssed  in  alphabetic  ordw,  the  treatmMit 
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}mBg  aa  indicated  above,  but  limited  by  eir- 

cnriistnnct>8  in  many  instances.  The  mctain 
that  have  been  in  use  from  earliest  timt^s, 
either  in  native  state  or  in  ores,  naturally 
occupy  more  space  than  those  of  comparativety 
rec«>nt  origin;  especially  since  in  the  former 
class  is  included  the  development  of  metallur- 
gical  opentionB  used  at  different  periods  to 

make  tlic  motnis  nvnilnMr-. 

The  occurrence  in  nature  of  many  of  the 
metala  ia  very  fully  shown  by  lista  of  loealitiea 
and  of  ores,  or  minerals,  the  latter  accom- 
panied in  many  cases  by  formulaj  crivini;  their 
eliemical  composition.  References  to  authori- 
ties cited  occupy  footnotes  on  nearly  every 
page,  and  as  an  examplp  of  their  thorotiRhness 
may  bo  mentioned  a  note  cailing  attention  to  u 
'peculiarly  American  and  wonderful'  company 
for  extrsictinp  pold  from  soa-wntcr,  formal  in 
Connecticut.  The  history  and  exposure  of  this 
fraud  is  weD  known  to  the  readeis  of  Scnif  CB. 

Ill  sketching  the  history  of  processes  for  ex- 
tracting metals  from  their  ores,  the  modem 
extensive  application  of  electricity  has  not 
been  neglected,  especially  with  refeiwioe  to 
aluminium,  ruutmony,  golH.  copppr,  silver  and 
zinc  In  this  connection  Qcrman,  liritish  and 
American  patenta  are  cceaaionally  cited. 

UniiHunl  f  .rms  or  condition'^  iif  ^oiiu'  mi'tals 
are  named,  and  their  chemical  preparation  de- 
scribed—colloidal mereuty  discovered  by  Lot- 
tcnnoser,  and  Leo's  colloidal  silver,  hut  the 
researches  of  Carey-Lea  seooi  to  be  unknown 
to  the  author. 

Aiamig  the  most  valuable  features  of  this 
work  should  bo  mentioned  tin  statistics  of 
production  and  the  prices;  when  possible  the 
iigures  are  given  for  the  entire  nineteenth  cm- 

tury  in  fivf  year  avernpt's;  ami  :i  study  of 
them  brings  out  some  striking  features.  The 
oontraats  in  production  and  price  of  alnmin' 
ium  are  e^specially  notable;  from  ls."(H  (thru 
years  after  the  labors  of  St.  Clair  Deville  had 
made  it  an  article  of  commerce)  to  18S4  a 
kilogram  of  altmiinium  was  quote<l  at  100 
marks,  durintr  thf  vrnr  T'^On  tli--  prit  r  per 
kilo  fell  from  27.6  to  15.2  n\k».,  and  m  liie  lol- 
lowing  year  it  fell  to  6  mks.;  the  price  in 
1897  was  2.5  niK'-.,  and  the  output  aniountcd 
to  three  and  four  tenths  millions  of  kilu«,  uf 


which  nearly  two  millions  were  produced  in 

the  United  States.  Sodium  was  quoted  at 
32.5  mks.  per  kilo  in  1866,  and  at  &  mks.  in 
1897.  Manganese  has  suffered  an  extraordi- 
nary fall  in  price,  showing  that  as  aoca  BS  tn 
firtioli"  is  positively  demanded  by  commerce, 
means  for  securing  it  cheaply  ore  devised;  in 
1886  manganese  was  quoted  at  UO  mks.  per 

kilo,  and  fonr  yrnrs  Inter  at  40  mks.;  it  fdl 
in  1896  to  16  mks.  per  kilo. 

The  price  of  metaUie  sodimn  in  18T9  was 
20.  mks.  per  kilo,  and  it  had  fallen  to  5  roks. 
in  1897.  Some  metals  of  minor  importance 
miuntatn  a  relatively  nniform  price,  as  anti- 
mony and  palladium;  while  that  of  platinum 
has  risen  fnim  T.OO  talc-*.  i;er  kilo  in  l^^TO  to 
1297  mks.  in  and  largely  owing  to  the 

demand  made  for  it  by  electrical  apparatus. 

In  pleasing  contrast  to  these  rapid  fluctua- 
tions in  price  is  the  steady  behavior  of  the 
king  of  metals— gold;  the  figures  (in  part) 
are  as  f«/llu\vs : 

im-(^,  273«.8  Bfika.  per  Ula 

lM«-«0,  e7«l.8     -      ~  « 

1876-80,  2730.7 

im,  2786.8     "      "  " 

IMtt.  £743.2     ««      «  « 

The  important  bearing  of  this  is  obvious 

to  ptTulrnts  of  mnnrtnry  prirnce. 

The  author  is  to  be  comimcnded  for  the  pains 
he  has  taken  to  prepsre  a  valuable  work  of 
referrnce;  the  reviewer  regrets  that  he  feels 
obliged  to  point  out  a  blemish  in  the  manufac- 
ture of  die  volume,  for  wluch  the  pubtidm  is 
primarily  nsponsible.  The  running'Jiead 
lines,  porticLilarly  important  in  a  dictionary 
or  a  book  on  liie  ulpliabeiic  plan,  have  been 
oiiiitti'il  and  their  place  is  inadequately  lillod 
by  the  pMirf»  numbers;  this  rnnkes  it  difficult  to 
find  a  given  metal  readily,  although  in  alpha- 
betic order,  except  by  scanning  the  text  closely 
iin  a  given  page,  or  by  examining  the  table  of 
contents.  This  economy  by  publishers  is  to  be 
deprecated.      HEiixT  CABmNtrroN  Boltom. 

Pnelieal  Marine  Sngineering,  for  Mariiu 

Engineers  and  Studenis,  und  with  Aiiit  for 
the  Applicants  for  Marine  Engineers' 
TAcenses.  liy  Wm.  F.  Durand,  Professor  of 
3farine  iMi^'ineeri Cornell  University. 
I^ew  York,  Marine  Engineering  Oo.  8to. 
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It  too  seldom  occurs  that  men  of  high  at- 
tainmentB  and  ezperto  in  HhUt  jamfMaioiM, 
possessed  of  both  technical  and  Bci«ntifie»  prao- 

ttcal  and  'theoretical,'  knowlwltre,  are  either 
able  or  willing  to  give  time  and  thought  to 
the  production  of  works  of  this  sort,  and  the 
task  of  pntvi'^toii  of  rnu<>h-!ic<-(lcil  text-books 
and  hand-books  is  too  generally  left  either  to 
the  man  of  aeienoe  without  oxpert  knovrledgo 
in  the  prnrtical  fichl  or  to  the  iirnftifioner 
lacking  sound  and  extensive  scientific  culture 
and  training.  This,  wliieh  is  a  text-book  for 
those  desiring  to  secure  practical  knowledge 
of  marine  cnpinccrinp  with,  nt  the  parnc  fimo, 
accurate  underslan*ling  of  its  scientiric 
foundations,  ii  a  model  iriiieh  it  is  to  be  hoped 
will  furnifih  stimtihis  to  many  other  nh]o  men 
in  as  many  other  departments.  Its  field  is 
well  laid  out,  its  scheme  and  details  well 
planned  nnd  hanrllrrl  and  it  is  concise,  simple, 
clear  and  satisfactorily  fulL  Dr.  Durand  is 
an  a-otiiority  in  Us  department,  expert  in  its 
practice  and  familiar  with  its  scientific  basis, 
accustomed  to  combine  Boic-noo  with  practice, 
an  experienced  engineer,  a  trained  and  suc- 
OMafol  educator.  The  book  ia  antlioritativa 
and  cyclopedic  and  in  it  practical  marine 
engineering  is  reduced  to  its  simplest  and 
moat  exact  terma. 

Its  chapters  discuss  the  materials  of  engi- 
neering, inclading  the  fuels,  their  methods  of 
preparation  and  production,  and  th^  charac> 
teristics  and  qualities;  boilers  and  their  eon- 
ptruction;  marine  engines,  avixiliaries  and 
accedsorieiB,  their  operation,  management  and 
rqiair.  Special  topics  end  problema  i]lunu« 
nate  and  render  usefully  applicable  tho  prin- 
ciples enonciated,  and  the  second  part  of  the 
work  is  dmrotad  partieuhvly  to  'Oomputa- 
tioiiB  for  Engineers,'  carefully  sdocted  and 
skilfully  solved  problems. 

The  introdnetion  on  board  the  modem 
steamship  of  refrigerating  and  other  speeial 
machinery  leads  to  the  study,  in  approprinte 
chapters,  of  the  apparatus  of  electric  light  and 
power  distribution  and  of  refrigeration,  their 
cnrc  and  management.  Tlnsf  cli:t[iters  arc 
admirably  concise  and  yet  complete  for  their 
puipoee. 

The  book  is  wdl  made,  the  l^pe  exoellent 


and  the  illustrations  clear  and  freely'  supplied, 
d^eoially  as  illustrating  Ae  details  of  con- 
st ruction  of  marine  mnchinrry.  So  fur  as  can 
be  seen  at  a  first  review  of  its  contents,  the 
book  is  thoroughly  up  to  date  and  very  accu- 
rate, a  credit  alike  to  author,  publisher  and 
printer.  It  has  its  origin,  apparently,  in  the 
public  spirit  and  enterprise  of  the  publishers 
of  the  technical  journal,  AfartiM  Snginwrinff, 
under  whose  imprint  it  appears. 

R.  H.  T. 

Studies  in  Physiological  Chemistry.  Edited 

by  R.  H.  CHrrTEXDEx.  Ph.D.  New  York, 

Scribner's  Sons.  1901. 

This  volume  of  424  pages,  one  of  the  Yale 
BieentenTiial  publications,  contains  reprints  of 
the  more  important  studies  issued  from  tho 
laboratory  of  pbysiokgieal  chemistiy  of  Shef- 
field Scientific  School  of  Tsle  UniTersity, 
during  the  years  1897-lUUO. 

The  twenty-six  papers,  representing  the 
work  of  PrafsMir  Chittenden  and  his  pupils 
during  this  time,  are  simply  reprints  from 
the  American  Journal  of  Physiology,  the 
Journal  of  Experimental  McJicim:  and 
Zeitschr.  f.  phystol.  Chcmie,  Bd.  XXIX.,  and 
form  a  valuable  sequel  to  the  three  volumes 
of  studies  previously  issued  from  this  labora- 
tory in  1885,  1887  and  1889.  A  cmplrte  bibli- 
ography of  the  Sheffield  Laboratory  of  Physio- 
logical CSbemistiy  item,  its  commencement  in 
1875  until  lihe  end  of  the  yesr  1900  is  also 
given. 

As  these  studies  are  more  or  less  familiar 
and  as  they  have  been  reviewed  in  the  original, 
it  is  hardl.v  necessary  to  enter  into  any  do» 
tailed  criticism  of  them.  In  viewing  the 
work  coming  recently  from  this  labovatoiy, 
one  is  strudc  with  the  radical  change  in  direc- 
tion in  the  line  of  research  from  the  earlier 
investigations.  It  would  be  most  interesting 
to  have  ressardies  from  the  Sheffield  labor- 
atory on  the  products  of  proteolysis,  in  view 
of  the  recent  reeearches  of  Kutscher,  Si<^- 
fried,  Balke^  Lawrow,  Pick  and  others.  This 
line  I  if  work,  so  obly  carried  out  by  Kiihne 
and  Chittenden  in  1881^-4,  has  uiidcigoue 
such  radical  modifications  in  latter  years  thai 
the  views  and  investigations  of  <Hie  of  the 
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pioneem  would  be  most  Talnable  to  Mnenee. 

Although  Professor  Chittenden  attempts  to 
reconcile  im  views  in  retjard  to  anti[icptone 
with  modern  investigations,  in  an  addendum 
to  'a  chcinico-physiological  study  of  certain 
derivatives  of  tlie  proteids,'  page  321,  still  we 
think  he  fails  to  make  ills  point  very  clear. 

Jomt  A.  IfAMDO.. 

Primilive  Man.  By  Doctob  Moriz  IIoernes. 
Translated  into  Engliah  by  James  II. 
LoBWS,  London,  1900.  Deni  and  Co.  Pp. 
136,  TigB.  48. 

This  handy  little  lAno  Tolume  fomn  the 

twenty-third  nunilier  in  the  scries  of  Temple 
Primers  designed  by  the  publiabers  to  f  umiah, 
for  a  shilling  a  copy,  the  beet  and  latest  leaults 
of  scholarship  to  the  average  reader  who  can- 
Tsnt  afTiirl  tlic  costly  i"»neyclopcdias.  IJogin- 
niug  with  the  subject  of  man's  place  in  nature 
the  author  aums  up  the  dumwteriBticB  of  cul- 
ture, the  earlir-st  tracrs  of  mnn,  the  tigm  of 
atone,  bronze  and  iron;  and  the  primitive  his- 
tory of  the  Aryans  and  Semitea.  Small  apace 
is  given  to  the  Western  Hemisphere,  but  that 
is  fortunate  in  tvo  vraya,  for  some  wild  guess- 
inir  has  been  done  on  that  topic,  and,  secondly, 
Aniericati  readers  will  be  glad  to  have  a  handy 
little  guide  book  to  Furoppnn  nn  lii-iilo'ry.  Xot 
one  American  autliority  is  mentioned  in  the 
bibliography  and  no  European  work  later  than 
189^ 

O.  T.  Mason. 

Anieitung  tur   mikroakopitchen  Unterxuch- 
unff  der  veffeiahiltscken   Nnhmurjs-  und 
GenussmUtth   Tiy  Dr.  A,  F.  W.  Sciiimper, 
o.    Professor   der   Botanik   an    der  T'ni- 
vcrsitat  BaseL     Second  revised  edition. 
Jem,  Yeilag  ron  Guatar  Fisher.  1900. 
A  melancholy  infonst  attuclics  to  thf>  con- 
sideration of  this  book  owing  to  the  recent 
death  of  Br.  Sehimper  in  the  prime  of  life. 
Here  in  a  space  of  150  pages  we  have  a  very 
attractive  and  useful  introduction  to  the  mi- 
eroecopic  appearance  of  flours,  starches  and 
their  adulterants ;  of  eolBbe  and  its  adnlteiants ; 
cocoa,  chocolate,  ten,  tobacco,  pepper,  cloves, 
allspice,  rod  pepper,  mustard,  safiEron,  oinua* 
non,  ToniUa,  flordanMHi,  nntmeg,  maoe,  ginger 
and  turmeric.  There  ie  alao  a  chapter  on  the 


adulterants  of  fruit  jeUiea,  and  one  on  honay. 

The  book  contains  a  good  index  and  134  fig- 
urea,  which  are  well  drawn  and  very  attroo- 
tiTe.  Among  the  substances  used  for  adulter- 
ating coffee  Sehimper  numtione  the  following: 
Chickory,  beets,  carrot?,  fips,  various  cereals, 
lupin  seeds,  acorns,  carobs,  dates,  vegetable 
ivory,  potatoes.  These  are  desffrihod  in  a 
space  of  twenty  pages  with  seventeen  illu'?- 
trations.  Under  fruit  jellies,  we  leam  that 
agar-agar  is  frequently  employed  for  their 
adulti  I  I  I  I  and  that  this  substance  may  be 
detected  readily  by  means  of  the  microscope, 
owing  to  the  fact  that  these  seaweeds  always 
luive  numerous  diatoms  cUnging  to  their  sur- 
face, as  any  one  may  (kt« miinc  n-aJity  by 
burning  a  small  quantity  of  agar-agar  in  a 
platinum  dish,  adding  to  the  aahes  a  few  drops 
of  water  rendered  acid  by  IIC!  and  tlicn  ex- 
amimog  under  high  powers  o£  the  microeoope. 
When  jellies  aie  anspected  of  adulteration  widi 
agar-agar,  the  author  recommends  that  the 
mass  of  jelly  be  boiled  with  about  fivo  ivr 
cent,  dilute  sulphuric  acid,  and  then  tli  it  n 
few  crystals  of  permanganate  of  potasii  i  e 
carefully  atkltil.  Tlie  previously  "iiispended 
diatom  shells  now  fall  to  the  bottom  and  form 
a  more  or  kea  ridi  sediment,  whidi  may  be 
examined  witlmut  any  further  preparation. 

In  tius  age  of  haste  to  be  rich  at  any  cust, 
the  extension  of  the  odulterstioa  of  food  prod- 
ucts has  become  very  great,  and  the  knowl- 
edge coTifained  in  hooks  of  this  kiiiJ  increases 
yearly  in  importance,  not  only  to  the  special 
woriier,  but  to  the  general  public  Hie  mod- 
erate price  of  four  Jfnrks  in  paper  covers,  or 
(ive  MarkSi,  bound,  puts  the  book  witliin  the 
roach  of  ereiy  one. 

Ebwdi  F.  Smith. 

Use-Inheritance  illtutrated  hjf  the  Direction 
of  Hair  on  Me  Bodies  vf  Anfaisla.  Biy 
Walter  Kmo.  M.D.,  F.Z.S.  londao,  Adam 
and  Charles  Black.  1901. 
This  is  an  interesting  contribution  lo  the 
dynamic  or  Lamarckian  prineiplea  of  eroltt- 
tion.   Dr.  Kidd  hns  first  treated  of  the  forma- 
tion of  whorls  in  the  iiairy  coats  of  mammab; 
and  second,  the  slope  of  hair  in  eartoin 
selected  legionB  of  the  bodies  of  animals  and 
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man.  In  the  domestic  liorsc  fhero  arc  five 
rcgious  where  whorls  occur — ».  c,  the  frontal, 
mffuinal,  peetoral,  poBt-humeral  or  axillary, 
atid  cervical.  These  nrc  <\w,  tho  atitlii>r  sliows. 
to  the  traction  of  the  underlying  muscles.  It 
is  intemting  to  obwrro  that  tliegr  are  aljaent 
in  tlie  zebra,  and  are  apparently  the  result  of 
the  movements  and  work  done  by  tho  horse  in 
a  Mtatc  of  domestication.  *It  is  difficult,'  the 
author  concludes,  'to  see  any  explanation  of 
the  formation  of  whorls,  featherings  and 
crests  in  the  hairy  coats  of  nwmmala  other 
than  ft  dynamical  one.'  His  reasons  for  the 
d.NTianucal  view  are  as  follows: 

1.  They  all  occur,  except  that  on  tho  vertex, 
in  regions  vhere  opposing  traction  of  nnder* 
lyin^  muscles  is  fotind. 

2.  They  never  occur  over  the  middle  of  b 
InrKt'  muscle,  aud  seldom  in  any  place  where 
there  ia  not  •  hoUow  or  groove  in  the  anqperfi* 
cial  anatomy. 

3.  Tbety  are  most  imifonn  and  most  marked 
in  animah  with  veiy  strong  nuisdee,  and 
those  that  are  actively  locomotive. 

4.  Their  oonstanoy  appears  to  depend  upon 
range  of  action  and  activity  of  ftinction  of  the 
muscles  in  the  part  and  individual  animal 
affectod.  Tins  Is  cspoeially  i^liouii  in  tlie  three 
regions  of  the  domestic  horse — pectoral,  post- 
humeral  and  ingainal. 

As  reg-nrds  the  hair  slope,  the  author  arrives 
at  the  following  conclusions: 

1.  To  nndfltstand  the  disposition  of  luii 
on  Uving  animals,  it  is  necessary  to  look  upon 
it  aa  a  stream,  and  this  is  very  plastic. 

2.  In  man,  and  various  groups  of  animals, 
the  great  najortty  of  the  peeuliarltiea  here 

note<;l  are  nonpenital. 

3.  Certain  peculiarities  of  hair^lt^  are  at 
present  in  process  of  derslopment. 

4.  The  hair  t-t reams  are  disposed  in  the 
lines  of  least  resistance. 

5.  The  mechanical  conditions  required  for 
the  production  of  both  the  general  and  the 

spoeial  liair-'>li ijjes  are  in  pre«;ent  oprrntion. 

6.  The  hair-slope  can  be  moditicd  during  the 
life  of  an  indiridiiaL 

7.  Selection  (whether  natural, sexual  or  ger- 
minal) is  incompetent  to  produce  these  peoul- 
iarities  of  hair^lope^ 


8.  If  these  are  not  ori^nally  created  with 
tlic  forms  of  life  which  present  them,  they 
most  have  been  produced  in  ancestors  hy  use 

or  lialiit. 

The  author  soems  to  have  made  out  a  good 
ease  and  to  have  been  led  by  llie  legitimate 
use  of  the  inductive  method  to  what  Seem  to 
be  valid  and  natural  oonclosions. 

A,  S.  P. 

Some  Fouil  Cor^  from  th»  Blevated  Rggfs 

of  Curasao,  Anib^  and  Bonaire.    By  X. 

WwLVN'D  VArcHW.    SammlunK'eu  di-i  Oi'o- 

logiseheii  iiuicks-AIuaeums  in  Leydeu,  Ser. 

11,  Bd.  11,  Ileft.  1901. 

^fr.  Vaughan  innkes  his  report  iii>nn  the  fos- 
sil corab  from  the  Dutch  West  Indies,  col- 
leeted  by  Professor  K.  Martin,  director  of  the 
l/eydt'Ti  Geological  Museum,  part  of  an  rlaho- 
rate  study  of  the  history  aud  synonymy  of  the 
West  Indian  corah.  The  paper  is  companion 
to  MOthsir  by  tho  same  writer,  shortly  to  ap- 
pear, upon  the  stony  corals  of  Porto  Rico  col- 
lected by  the  recent  survey  of  the  U.  S.  Fish 
Commission.  The  latter  will  contain  photo* 
grnjihic  reproduetinns  of  most  of  the  living 
species  of  West  Indian  corals.  Both  papers 
are  subsidiary  to  a  larger  woric  upon  the  poet- 
Koccno  Corals  of  tho  United  States,  now  in 
the  course  of  preparation. 

The  author  is  preeminently  qualified  for  the 
task  he  has  undertaketu  In  addition  to  hat' 
ing  fieeesa  fa  the  large  accumulations  of 
corals  at  the  U.  S.  National  Museum  and 
Geologieal  Surver>  including  the  type  spec!' 
mem  of  Dana,  he  has  visited  the  collections 
in  London,  Paris,  Berlin,  Turin  aud  other 
centers,  where  sre  contained  the  types  of 
Milne  Eilwards  and  Ilaime,  Ehrenberg,  Kluu- 
ziu^r,  Duncan,  Ducbassaing  and  Michelotti, 
and  other  workcts  on  the  corab.  In  some  way 
the  {iro-^cnt  revision  is  a  continuation  <<f  the 
work  of  Prof  elisor  J.  W.  Qregoiy  on  the  fossil 
corals  of  Barbados. 

The  result  is  what  might  have  been  ez- 
peettd.  With  the  further  accumnlntion  of 
material  for  study,  enabling  the  {wssible 
variations  within  the  limits  of  a  species  to  be 
estimated,  anil  tlio  coiniiarison  of  tho  typo 
specimens  of  different  investigators,  either 
side  by  side,  or  by  tho  aM  of  photographs,  it 
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baa  been  posiiible  to  bridge  over  a  large  num- 
ber of  the  gaps  which  separate  certain  ao- 
called  8i)Coies,  nnd  to  domonstrate  that  many 
of  the  lattor  are  but  varieties  of  growtli  in  a 
aomcwbat  protean  group.  Thu»,  to  take  a 
couple  of  inatancea:  Orbicella  acropora 
(Linii»>»^^  now  ombrnces  ten  Bpocies.  and  has 
been  known  under  the  some  number  of  genera ; 
Jf«ai«InrMi  meandriies  (Limuma)  haa  a 
pyiiotiyniy  in  wliirh  are  repfwentod  aeveil 
genera  and  tliirtecn  species. 

Unfortunate];  the  reviaion  of  the  synonymy 
refeab  the  neoeasity  for  several  important 
changes  in  long-cfitablishcd  names  if  the 
rules  of  nomenclature  are  to  be  strictly  fol- 
lowed. Vuughan  now  shows  that  the  true 
Meandrina  is  not  the  brain  coral  which  stu- 
dents, from  the  time  of  Milne-Edwards,  have 
been  aocustomed  to  associate  with  the  name^ 
but  is  the  Pectinvi  of  Milne-Ftlwarff?,  while 
the  Meandrina  of  the  'Coralliaircs'  has  for 
the  futwe  to  be  kneiwn  as  Plaij/m/ta.  It  is 
wiih  &  Bi|^  that  one  ralingiiishes  iladrepora 
for  llie  corals  so  long  associated  with  this 
name.  .As  was  first  pointed  out  by  Geo.  Brook, 
in  the  Biitiah  Huaeum  Catalogue  of  the 
Madreporarin.  iionr  nf  tho  npeeies  at  present 
included  under  Madrepora  were  embraced  by 
Linnsua  when  he  instituted  the  term  in  1768. 
Vaughan  now  8UK^'''sf^  i's  rtplaiiinri.t  liy 
Itopora,  a  name  first  luod  in  the  subgcncric 
sense  by  Studer  in  1670. 

The  writer  follows  Brook  in  regarding  mU 
the  forms  of  the  West  Tiidiun  Madrepora  as 
but  one  species,  the  three  Lamarckiau  species 
— palmala,  cervieomit  and  proZtYera— being 
reduced  tn  fornw  or  varieties.  Gregory  in 
1895  had  come  to  the  some  conclusion  as 
Brook,  but  in  1000,  following  upon  a  visit  to 
the  West  Indies,  and  the  opportanity  of  spciiiR 
tho  different  represontativee  in  situ,  he  reverts 
to  the  Lamardaan  arrangement,  and  an* 
deavors  to  dispose  of  the  specimens  whioh 
Brook  regarded  as  intrrmoilinto  in  f  irm. 

In  the  immense  coral  flats  around  the  vari- 
ous AntiUean  ialands  the  three  types  of 
Madrepora  fn-^wth  usually  retain  a  remarkable 
distinctness  of  form,  though  o£t«n  growing  side 
Iqr  tide;  and  from  a  study  of  these  alone  one 
would  be  far  from  induced  to  admit  tlidr 


specific  unity.  The  polyps,  however,  are  prac* 
tiealty  alike  in  form  and  oolor,  and  anatomi- 

colly  and  histologically  they  reveal  no  im- 
portant differences.  Vaughan  abo  believes 
that  he  poes<s«!cs  colonies  which  should  be  re- 
garded as  intermediate  in  habit  between  the 
thrf^  ro<;ognized  types.  In  his  forthuotning 
Porto  Kicon  paper  the  author  proposes  in  like 
manner  to  unite  under  two  gronpa  the  many 
and  vnrii  d  W<  st  Indian  repreaentativeB  of  the 
allied  genus  Forite*. 

It  might  have  been  supposed  that  the  study 
of  thi-  1  1  1  H  thenisolvos,  both  in  tlirir  living 
conditiuD  und  anatomically  and  histologically, 
would  have  revealed  distinctions  tending  to 
strengthen  the  Ri»ecific  separations  founded 
upon  the  skrli  tal  form.  But  .«:ueh  is  not  the 
cose.  A  comparative  study  of  the  polype  of 
m»ay  so-ealled  speeiea  of  Madreporm,  Porittt, 
Orhirelhi,  ofc,  now  in  progreas  reveals  very 
few  differences  within  each  genus.  Compared 
with  those  of  Madrepora  the  polyps  of  PonUt 
vary  greatly  in  color,  often  on  the  same 
colony,  but  except  for  slight  variations  in  size 
no  other  differentiations  of  importance  can  be 
established  in  any  part  of  their  stnicture^ 

Fxtfnsivo  Btndifs  likp  fhof;n  now  boinp  un- 
dertaken by  Vaughan  indicate  that  the  greater 
the  nnmber  of  specimens  of  Ibdreporarian 

foni!s  whicli  art^  stU'!ie<l,  with  r(*);artl  both  to 
the  skeleton  and  soft  parts,  the  greater  will 
be  the  tendency  to  lessen  the  number  of 
SpMnes.  As  it  has  been  expressed  by  the  an- 
thor:  "Thf  TUimlxr  of  spocifs  is  vrry  often  a 
function  of  the  amount  of  tiie  material 
Studied.**  The  same  tendaoicy  has  already 
reaf'ho<!  if?  cltninx  in  the  cn^f  of  tho  Ilydro- 
zoan  coral,  Millepora.  In  the  course  of  a 
study  of  both  polyps  and  skeleton  of  this 
k'enus,  c-xtending  over  mtmy  yrars,  ami  i  rti- 
bracing  specimens  from  all  parts  of  the  worldi 
Professor  Sidney  Hickson  haa  recently  oocua 
to  the  oonclusion  that  it  is  impossible  to  main* 
tain  any  ppt-ciflc  ilistiticfjon.  All  the  numer- 
ous skeletal  forms,  liitlierto  included  under 
about  thirty-nine  names,  arey  from  Hidcson's 
rcMfrm'hr-;,  to  !'-i>  rrmrilrd  ns  btit  sn  mnny 
varieties  of  growth,  which  presumably  may  be 
assumed  by  any  one  individual  under  like 
conditions. 
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Zoolosieally  tlw  tendency  i»  healU>7<  E'er 
the  atQdent's  time  will  be  aet  free  to  mratti- 

gate  collections  of  specimens  from  other 
Atandpoints  than  that  of  assigning  each  its 
name^  animated  by  the  dcsiro  to  produce  the 
lonppst  posfiiLlo  list.  Vuriutions  in  a  form  will 
be  studied  as  modifications  adapted  to  par- 
ticular environmenta.  In  nrawnms  the  epeei- 
inens  can  tlien  be  arrai\ged,  not  as  objects  with 
ao  many  loug  names  as  appendages^  but  aa 
fflMtntinff  ^tal  principlee  of  natunl  liiap 

J.  K  DUBBDEir. 

JoBxe  Hcainw  UmviMirr, 
BaKmcon^  Ub. 

A  NEW  edition  of  Sticlcr's  Ilandatla-s  to 
eontain  100  copper-plate  maps  is  now  in  course 
of  publication  by  Perthes  of  Ootha,  in  fifty 
parts;  the  price  of  tho  complete  work  being 
30  Marks.  Half  the  maps  arc  newly  projcxjted 
and  engraved.  All  of  tbem  bare  relief  in 
brown,  in  order  to  make  the  names  in  blark 
more  legible.  In  preparation  for  binding,  each 
■heet  baa  its  title  printed  on  die  right  oomer 
of  the  back,  with  on  outline  map  that  indicates 
ttir  lr.,\ition  of  the  sheet  and  of  the  nci^rli- 
bormg  sheets  with  their  numbers.  The  pres- 
ent edition  is  the  ninth  of  this  ▼aluaUo  work; 
the  first  having  been  completed  by  Stielcr  in 
1831.  Later  editions  were  by  Stiilpuagel. 
PetwuMun,  BerglMUS  and  VogeL 


BOISVTirW  J0VBNA,L8  AND  AJOTOLBa. 

TiiK  .January  (opening)  number  of  Vol.  lU. 
of  the  Transactions  of  the  American  Malhe- 
matical  Society  contains  tlic  following  papers: 
'Ob  a  OIms  of  AtBtomorphio  Functions,'  by 
•T.  I.  ITutchin'-nn  ,  Tunof  rniTip  the  Kxistencc 
of  Surfaces  Capable  of  Conf ormal  Representa- 
tion upon  the  Plane  in  such  a  Manner  that 
Geodetic  Lines  are  Bepvesented  by  n  Pre- 
scribed System  of  Curves,'  by  II.  F.  Sleeker; 
'Zur  Erkliirung  du  Bofjenltint^'o  und  dcs 
Inhaltc«4  einer  kruniinen  I'liicho,'  by  O.  Stolz ; 
'The  GroU|>8  of  Stfiiicr  i;i  PrMli't  ii;-  of  Con- 
ta«'t,'  by  L.  E.  Hickson;  'Quaternion  Space,' 
by  A.  S.  Rathnway;  'Beeiproeal  Systems  of 
Linear  Differential  Equations/  by  E.  J. 


Wilczynald;  'On  the  Invariants  of  Qnadnitie 

Differential  Forms,'  by  C.  N.  Haskins;  'The 
Second  Variation  of  a  Dcfinito  Tntr^rral  when 
One  End-point  is  Variable,'  by  G.  A.  Bliss; 
'On  the  Nature  and  Use  of  the  Functions 
Employed  in  the  Recogmition  of  Qundrntic 
Kesidues,'  by  K.  McClintock;  'A  Determin- 
ation of  the  Number  of  Real  and  Imm^inargr 
Hoots  of  the  Hypcrgeometric  Series,'  by  E.  B. 
Van  Vleck;  'On  the  Projective  Axioms  of 
Geometry,'  by  R  H.  Moore. 

Tm  December  number  (Tel.  VIIL»  No.  8) 

of  the  Bulletin  of  the  American  Mathematical 
Society  contains  the  following  articles:  'The 
October  Meeting  of  the  American  J^Iatbe- 
UMtfcal  Sodety/  bj  Edward  Easner;  *Modem 
Nfrthoda  of  Trrntinp  T^ynamical  Problems  nn<i 
in  Particular  the  Problem  of  Three  Bodies/ 
by  E.  W.  Brown;  'The  Hambuis  Meetini;  of 
the  Deutsche  Mathematikor-Vereinigung/  by 
C  ^f.  Mason;  'Some  Curious  Properties  of 
Conies  Touching  tl»o  Line  Infinity  at  One  of 
the  Circular  Pmnti,'  by  E.  V.  Huntington  and 
J.  K  Whittpmorc;  n'^rn-  l's  Tmit.'  fl'Analysc/ 
by  Professor  Maxime  iiOcher ;' Errata/  'Notes' 
and  'New  Publieations.'  The  January  num- 
ber of  the  Bulletin  contains:  'Note  on  Mr. 
George  Peirce's  Approximate  Construction  for 
n,'  by  Emile  Lemoine;  'Concerning  the  Ellip- 
i^iL-  v-"  (tf^  ff,,  «)-Punctions  as  Cooriinntt^  in 
a  Line  Complex,  and  Certain  Related 
Theorems/  by  H.  i\  Stecker;  'On  the  Abeltun 
Groups*  which  are  Oonformal  with  Non- 
Abelian  Group?/  by  G.  A.  ^lillor;  'Tlie  Tnfiiii 
tesimal  Generators  of  Certain  Parameter 
Groups,'  by  S.  E.  Sloaam;  'Shorter  Notiees*: 
'Notes*  and  'New  FnUioations.' 

SOCIETIES  A^D  ACADEilJES. 
CUEMICAL   SOCIETY  OF  WASIUNGTON. 

Thb  180th  reirular  meetiniir  was  held  Deoem- 

ber  12.  The  foU  'wintr  iiroLrram  was  prcsent<'<l: 
'The   Solubility   of   Mixtures  of  Sodium 
Chloride  and  Sodium  Sulpliatc':  A.  Seidell. 

The  author  first  jrave  a  brief  summary  of 
tho  status  of  solubility  work  in  solutions  other 
than  very  dilute  ones,  aud  de;>cribed  in  detail 
the  experimental  difliculties  whidi  have  to  be 
met  in  this  kind  of  work.  He  then  presented 
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a  diagram  illustrating  the  mlubnity  curvas 

for  the  system  NaCl  —  Na.SO.— 11,0  at  10°, 
21.5°,  26^  27%  30%  33'  and  35%  It  was 
shown  tiiat  at  temperatures  above  33*  the 
ourvea  repteecutod  equilibrium  eonditions  be- 
tween sodium  chloride  and  niiiiydrous  sodium 
sulphate,  aud  uo  abnormalities  preseuted 
thrauelTes.  Betiraen  88*  and  17*,  however,  it 
was  found  that  in  solutions  i^ontnininp  but 
unaii  amounts  of  sodium  chloride  and  in  con- 
tact with  solid  sodium  sulphate,  the  equilib- 
rium conditions  were  determined  by  the 
solid  salt  Ix'irifr  in  thr  form  of  tlu'  ilreahy- 
drate,  and  the  solubility  curves  for  this  dec- 
ahjrdrate  are  very  mueh  flatter  than  the  cor- 
responding cnrvTs  fiir  the-  iinhyilrdu^  .■'ult. 
Jiut  as  the  amount  of  sodium  chloride  in  the 
solutioD  increased,  at  temperaturee  between 
38"  and  17°,  there  was  always  n  sudden 
change  in  the  direction  of  the  solubility  curve 
for  sodium  sulphate,  which  was  found  to  be 
caused  by  the  sodium  sulphate  pfesent  aa 
solid  phase,  hnvinp  frntio  nvrr  t<>  the  anliy- 
drous  form.  In  order  to  check  this  view,  the 
experiment  was  made  of  placing  large  well> 

formed  crystals  of  sodium  sulphate  dec.diy- 
drate  in  two  test-tubes,  one  containing  a 
saturated  solution  of  sodivm  sulphate  alone, 
and  the  other  a  solution  nearly  saturated  with 
sodium  chloride,  as  well  wditim  siilithate. 
Both  test-tubes  were  fitted  witl'  corit  stoppers 
earrying  thermometers.  They  were  then  im- 
mcr?rd  in  a  wnter  l>ath  and  the  temperature 
gradually  raided.  At  28°  the  ct:^tals  in  the  so- 
dium diloride  solution  gradually  became  opal- 
esoent  around  the  edges,  then  rather  rapidly  be- 
came entirely  opaciue  and  showed  a  tendeney 
to  fall  apart  iu  a  loojsc  powder.  The  niulerial 
had  undoubtedly  gone  over  to  the  anhydrous 
salt,  although  the  <  ryitals  wliidi  were  in  tlic 
tube  containing  only  water  and  sodium  sul- 
phate showed  no  dumge  until  the  tempwa- 
ture  reached  33°.  Tt  tlms  appeared  that  the 
transition  temperature  for  the  change  of 
sodium  sulphate  deeahydrate  to  anhydrous 
Salt  had  been  displaeeil  by  the  presence  of 
sodium  chloride.  This  was  repnrd-  ,1  an  of 
considerable  significance,  and  is  imporiatit  in 
connection  with  the  suggestions  on  this  sub- 
ject in  the  study  of  the  change  of  gypsum  to 


calcium  sulphate  hemihydrate^  made  by  Van*t 

Hotf  and  Arnistr  in^r,  Vat'er  and  Cameron. 

The  solubility  curves  for  sodium  sulphate 
heptahydrate  in  solutions  of  sodium  chloride 
were  shown  to  be  very  similar  to  those  for  the 
dccahydrate.  In  the  case  of  the  deoaliydrate  at 
lower  temperatures  and  the  heptaliydratc,  the 
curvee  were  shown  to  haw  minimum  points^ 
ill"  ^it-'nifieance  of  which  b  not  appaxent  at 
the  present  time. 

*The  Evolution  of  UetaOie  Betorta'  (with 
samples) :  W.  H.  SEANf  AW. 

Before  commencing  the  paper  the  speaker 
showed  a  very  perfect  copy,  just  received 
from  Engfamd,  of  Bo«rfaaave*8  *New  Method  of 

Chemistrj'.'  in  two  vuluines,  seeund  r-iliti'm, 
1741.  Bocrhaavc  was  born  in  1608,  died  in 
1788,  was  famous  aa  a  physician,  botanist  and 
chemist,  and  was  one  of  the  firnt  to  reoognisa 
the  independence  of  the  latter  science. 

The  first  metallic  rctorta  were  copper  flasks 
just  like  the  olive^nl  flasks  of  the  early  chem- 
ists with  a  gallows  screw  added.  In  a  lot  of 
scrap  of  Professor  Henry's  apparatus  about  to 
be  sold  thirty  yiMrs  ago,  the  author  found  two 

wrou^dit-iron  retorts  with  walls  a  eeiitiineter 

thick,  and  shaped  just  like  a  ghus  tubular  re- 
tort that  are  types  of  this  class. 

The  next  retort  exhibited  was  a  pear-shaped 
vessel.  It  had  a  fe-ed  wheel  on  top,  and  was 
set  in  an  egg  stove,  the  bottom  made  red  hot 
and  KdO,  fed  in  by  the  wheeL  The  O  was 
taken  off  by  the  side  piiw. 

Next  was  a  kettle-shaped  retort  patented  by 
the  author.  Its  peculiarity  is  that  all  parta 
draw  together  by  the  gallows  screw,  while  the 
fop  is  durable  with  gn^und  joint,  and  the  bot- 
tom, being  iliin,  heats  quickly  and  can  be 
cheaply  renewed. 

Next  we  have  the  eylindrieal  plieet  metal  re- 
tort which  admits  of  moving  the  bu&aen 
burner  along  its  length  so  aa  to  decompose  the 

charge  in  successive  portions. 

The  latest  development  is  tlte  little  frus- 
trum  of  a  eonei,  with  gallows  screw  top  and 
two  pipes,  one  for  delivery  and  one  for  the 
introduction  of  an  inert  gas  or  other  pnrposc 
that  may  be  desired.  In  this  oxygen  may  be 
made,  coal  distilled,  etc.  Th^y  are  sold  by  the 
Ohicago  Laboratory  Siqiply  Cok,  price  one 
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are  one  of  tbs  most  uaefiU  aoqoiai- 
tiam  ife  fasTe  latdy  liad  mftde  to  laboratory 
apparatiM. 

'Starch  as  m  Adulterant  or  Drier  in  But- 
ter, and  a  Study  of  Glueoee  in  Battara';  O.  £. 

pATRrcK  and  D.  St!IahT. 

1.  The  paper  describes  first  a  canned  butter 
whidi  was  found  to  wtttain,  bssides  about  16 
per  oant.  of  glucose,  8.15  per  cent,  of  starch, 
either  potato  starch  or  a  variety  closely  re- 
seuibliui;  it.  The  starch  wa«>  probably  added 
aa  a  drier:  it  is  said  to  be  sometimes  used 
for  this  purpose  in  remai\ufactured  butter. 
The  complete  analysis  of  this  butter  was: 
water,  S7J9;  fat»  40Jt6;  ash,  12.6&  (aU  Naa 
aaiaept  M  impurities) ;  casein  (N  x  6^),  0.86 ; 
starch,  3.15;  other  or^nic  matter,  15J8. 
A— liming  ^  per  cent,  of  lactose,  there  remains 
15JS  per  cent,  of  orgsnie  matter  whieh  was 
set  down  n?  g'hioosp,  flino^  no  other  nrjramc 
subetance  was  identified.  The  aqueous  ex- 
traets,  of  100  ee.  volume,  from  t6.05  grams  of 
the  butter,  that  is,  a  'normal  sujrar  solution,' 
polarized  26.2  degrees  on  the  cane  sugar  scale 
(Soleil-Ventdce). 

2.  With  four  gluoosed  butters  studiedt 
whole  'normal  stigar  solutions'  polarized  re- 
spectively 7.0,  ll.U,  and  26.2  degrees,  and 
whose  peroentages  of  oiiganie  matter  desif- 
natcd  glucose  (as  in  the  case  above)  were  re- 
spectively 7.0,  7.9,  10.6  and  15.5  per  cent., 
the  rotary  and  copper  reducing  powers  of  the 
aqueous  extracts  being  refanud  to  these 
amounts  of  dry  matter,  the  copper  redueinp 
power  was  in  every  case  (possibly  excepting 
one)  too  low  to  correspond  to  the  rotary 
power,  aeeordinp  to  Ttolfe  and  Defren,  if  the 
entire  matter  were  pure  glucoec^  Sucrose  was 
siiq[)ected  and  inversion  was  tried  by  means 
of  paeeharine.  followiiif;  the  method  of  Tol- 
man.  In  only  two  of  the  four  cases  was  the 
TOladou  appreeiab^  lofwered.  In  these  two— 
and  theie  two  hnttem  were  canned  by  the 
R«nie  firm — there  was  a  marked  reduotinn  of 
rotation,  indicating  (of  course  not  proving) 
Ae  prcBcnee  of  osne  sugar  to  the  amount  of 
ahont  T.?>  per  eent.  oti  the  butters.  The  in- 
crease of  copper  reduction,  by  inversion,  was 
not  determined  at  tlm  time;  but  several  weeks 
later,  the  small  lesidual  samples  having  been 


meantime  at  laboratory  temperature,  one  was 
tested,  and  the  increased  copper  leduetion 
after  inversion  was  fmnid  to  correspond  to 
.83  per  cent,  sucroftc  in  the  butter,  while  the 
decrease  of  rotation  by  inversion  at  this  time 
corresponded  to  only  1.0  per  cent,  sucrose.  As 
glucose  is  added  to  butters  in  the  form  of  a 
rirup,  and  as  there  are  upon  the  market  glu- 
eoee sirups  containing  admixture  of  cane 
siipnr,  (he  presenee  of  the  latter  in  a  glucosed 
butter  need  not  be  so  very  surprising. 
Aqueous  eztraete,  'normal  sugar  solutimis'  of 

49  ntiii-f^ducosed  biitterfi  polarized  from  0  to 
.5  degree,  averaging  .22  degree.  Five  ladled 
butters  out  of  IS  examined  polarised  from 
8.4  to  5.7  degrees,  showing  admixture  of 
glucose.  Glucose  is  frequently  used  by  ladlers 
to  improve  the  appearance  of  their  product. 

L.  8.  Huueov, 
-  Seentari/, 

AireBBOFOLOaiCAL  BOOIETT  OP  WABHINOTW. 

The  324th  meeting  was  held  December  7. 
Mr.  Paid  Beckwitb  presented  a  type  series  of 
Philippine  swords,  from  the  National  ICu- 
seuni*  witli  description  of  their  use,  and  stated 
the  rank  and  people  to  which  each  sword  be- 
longs. 

I^fesident  W.  H.  Ilolmes  prsaented  some  rare 

examples  of  ancient  Mexican  art,  lately  ac- 
quired by  the  National  Museum.  These  con- 
sisted of  pottery  end  stone  earrings,  showing 

Oeeptional  artistic  fcelinj?  in  their  treatment. 

The  paper  of  the  evening  was  on  'Le  Culto 
dee  Pierres  en  France,'  by  H.  Paul  Sebiliot, 
translated  and  rsad  by  Mr.  Jos.  D.  McGuire. 

Some  months  apo  an  nrranfrement  was  made 
between  the  Socictc  d'  Anthropologic  de  Paris 
and  the  Anthropological  Society  of  Washings 
ton  to  exchange  communicntions  for  one  meet- 
ing during  the  winter.  M.  Sebillot's  paper  is 
the  result  of  this  intersociety  comity.  111. 
Sebiliot  ha.s  made  extensive  historical  and 
ol-.5<'>r%'ntirmnl  resenrehe«  on  the  preat  body  of 
folk-lore  and  customs  connected  with  the 
megalithic  monuments  of  France,  which  really 
coTistituted  a  enlt  of  stones  coming  down  from 
ancient  times.  Tn  general  the  customs  are 
divinitoiy  and  may  bo  grouped  under  the  bead 
of  lithoroani^,  the  idea  being  to  look  into  the 
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Itttute,  for  iostanee^  the  nuuda  as  to  marriage 

and  the  mutroiiH  as  to  fecundity.  On  the 
whole  the  Cult  des  Pienea  seems  to  be 
fanmuie.  The  strange  cuatoma  lonir  inhibited 
are  still  secretly  practiced  in  France  and  M. 
Sebillot  has  Imndlwl  (liis  delicate  subject  with 
great  detail  and  frankness.  The  paper  was 
illuatrated  bgr  a  laige  aeriea  of  |>hotogT^pht 
of  the  megalithic  monuments,  lent  1^  Dr. 
Thomas  Wilson. 

Dr.  3.  Walter  Fewkes  in  disenaaing  the 
paper  said  tlmt  lie  iiiiprt'ciuted  this  g^st  con- 
tribution to  knowledge,  and  further  that  a 
number  of  custotna  among  liie  Zuui  and  Muki 
are  similar  to  those  mentioned  by  M.  Sebillot 
Mr.  W  J  McGee  and  Dr.  Tiiomas  Wilson 
also  discussed  the  question  of  the  worship 
of  atones  in  AmOTiea. 

The  Society  passed  a  vote  of  thanks  to  M. 
Sebillot  and  requested  the  publication  of  the 
paper  in  the  Anthropoloffisl. 

WiLtat  HoodH. 


DISCUSSilOS  AUD  CORRESPONDENCE. 
NOTES  ON  CUBAN  >X)SSIL  MAMMALS. 

To  THE  Editor  of  Sciknce:  The  reported 
occurrence  in  Cuba  of  certain  fossil  mammals 
has  been  used  by  severnl  pcologists,  the  first  of 
whom  was  Manuel  Fernandez  de  Castro,  as 
eridenoe  of  formeir  land  coitneetion  betwoen 
Cuba  and  the  continent  of  North  Ameriea  in 
Pleistocene  time. 

The  fossilmamroals  reported  fromthia  Mand 
belong  to  the  genera  Hippopotaintu,  Squutp 
Mastodon  and  Mef}trh,n\>is ,  a  Biibgonus  of 
Mcgalonix.  Leidj*  examined  specimens  sent 
him  by  Poegr,  and  published  the  opinion  that 

the  remains  of  tlii'  liurM*  apyiear  not  \o  difTr-r 
from  the  corresponding  parts  of  the  recent  ani- 
mal, and  it  ia  even  doubtful  if  they  are  to  be 
considered  indigenous  fossils.  Concerning  the 
hippopotamus  remains,  which  consisted  of  iso- 
lated caniues,  be  says  that  'they  probably  also 
belong  to  the  roccnt  aniiiial.'  The  samo  opin- 
ion was  expressed  by  PomeLf  Vertebrate  pa- 

•  Pror.  of  thr  Acod.  of  Kat.  Bei,  Pltila^  Vol. 
XX.,  1S08,  pp.  179. 

fr<.mi>l(t  AenAis,  Paris,  Vol.  LXVir.,  1808, 
p.  850. 


leoDtologiats  do  not  oonsider  isolated  hone 

teeth  sufficient  data  for  the  determination  of 
speoiea.  So  far  as  I  have  been  abk  to  glean 
from  the  literaturs,  the  lenuuns  of  the  so- 
ciilkJ  foeail  honet  from  Cuba,  reputed  to  be 

of  Pleistocene  age,  are  fragmentarj',  nnd  there- 
fore cannot  be  considered  as  possessing  any 
paleontologie  valuer  It  haa  been  ahown  that 
the  Mastr  d'  h*  n-niains  w<  rc  not  inditT<  noUH  t<> 
Cuba,  but  were  contained  in  a  box  of  fossils 
from  Honduras  aent  by  del  Monte  to  the  Boyal 
Academy  of  Seienees  of  Havana. 

Thfsf  nutesi  seem  to  show  concUisivoly  that 
the  tlirif.  luaiiauala  consiJured  above  werw  not 
indigenous  to  the  island  of  Cuba. 

The  fourth  ponus,  Mrgalocnyis,  rpmnins  to 
be  considered.  According  to  do  Castro's  first 
notiee,f  this  specimen  was  eolleeted  at  Oiego 

^fuiitoro,  a  j)la('('  noted  for  warm  baths,  in  the 
jurisdiction  of  Cicufuegos,  by  Joe£  Figueroa, 
a  young  student  of  the  Royal  TTniversity.  This 
reference  is  given  an  n  quutution  from  a  note 
rend  by  Poey  to  the  llaviuia  Academy  in  1^61. 
I  have  not  seen  this  note  by  Poey  in  print 
Tha  subsequant  publieationa  until  1898  are 
simjtly  quotiitiiinM  of  tho  nhovo  pi%'cn  locility. 
in  tho  Anales  de  la  Real  Academia  de  la 
HalHimtt,  Yot  IIL,  page  656,  April,  1871,  a  note 
is  inserted  by  Poey  asking  for  information  con- 
cerning the  locality  of  certain  large  fossils 
which  were  sent  to  de  Castro.  On  page  698 
of  the  same  Tolume  it  ia  stated  that  this  bos 
of  fo>sil!<  wa."  !<f>nt  by  I^eonardo  del  Jlonte  to 
the  Havana  Academy  of  Sciences  and  con- 
tained thiee  fossils  from  Honduras.  Aooord- 
ing  to  the  note  of  Poey$  this  h"K  coiitainod 
specimens  of  Ma»todon  humboldti,  but  Poey 
himself  does  not  verii^  the  locality  whanos 
the  Megalocnus  camOf 

As  tliere  liave  been  so  many  extraneous  fos- 
sils confuted  in  the  so-called  Cuban  fossil 
manunalian  fauna,  it  haa  oeeuned  to  me  that 

•  For  note  by  POey  re^rding  the  original 

lor.tlr  y  ..f  the  Musln.h.,:.  V.  In,  ..tl'iidti,  spe  Anal. 
Real.  Acad.  Cicn.  llabana,  Vol.  Vlll.,  pp.  124- 
IM.  Asgost,  1871. 

t  AtxiL  Ifial,  Aead,  Oien  ffatawa,  Vol.  1.,  p.  fifl, 
Sept.,  1804. 

t  AnoL  Seot,  Ac«4.  dm,  ffstess,  Vol.  VIII., 
pp.  124-126. 
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tho  specimens  of  Megalocnut  micht  have  been 
contained  in  this  box  of  fonib  from  HoaduraB, 
or  they  nuiy  bare  oome  from  wane  locality  not 

in  Cuba. 

The  only  evidence  which  Boema  to  contradict 
tiib  flspiaMion  of  doubt  ia  Ihat  siven  by  da  la 
Torre*  in  his  'Observaoiones  Gcol^gricas  y 
Paleontoldgicas  eu  la  regi6n  central  de  la  Isia 
<Ottba)/  la  this  artide  additional  loealittea, 
iha  Ticinity  of  C&rdenas  and  between  Santo 
Domingo  and  Sagua,  are  recorded.  I  am  not 
able  to  express  an  opinion  as  to  the  correct* 
BfiH  of  these  localities  or  oa  Tonre's  ability  to 
determine  fosHil  verteLrntes.  I  am  inclined  to 
doubt  because  there  has  been  so  much  error 
tagazdinc  thoae  foaaih  conoeming:  abieh  we 
hBTo  sahwqueBdy  baan  tUa  to  pfoeun  dBfiaito 

The  qaeetioB  vhieh  t  irfsh  Inire  to  bring  to 
die  attention  of  vertebrate  paleontologists  it: 

Are  Tertebrate  fossils  of  the  genus  MfjaJocniii 
fotmd  in  Central  America,  eapeciaiiy  lu  iioa« 
duiaat 

A  not«  may  be  addr-^  up  n  the  question  of 
the  priority  of  the  name  Meg<Uocnm  Leidyr 
aad  JfymnarpAiM  Foaid.  Tiw  note  by  Leidy 

was  published  in  the  Procee(linf;s  of  ihe  /t 
«my  of  Natural  Seiencss  of  Fhiladelphia,  Vol- 
ante  XZ.,  pages  ITI^lflO.  The  dste  givtm  at 
the  bottom  of  the  page  is  Jaae-tTuly,  1868. 
The  article  by  Fomel  was  published  in  the 
Comptet  Rendu*  de  I'Academie  des  Sciences, 
Parie,  Vcl.  LZVIL,  lor  the  second  half,  Jaly 
to  Decombfr,  186S,  pp^  665-868.  This  is  the 
secount  of  the  proceedings  of  the  session  of 
ICbnday,  September  88^  lfl48i.  Appavenl^ 
Lcidy's  name  eaiedatsB  that  af  Pomd  by  sev- 
eral months. 

Tha  xaoeat  maounalian  fauna  of  Cuba  con- 
liito  of  only  two  genera,  a  rodent,  Capromy.t, 
which  possesses  species  in  several  other  West 
Indian  Islands.  It  is  a  peculiar  genus,  having 
its  neaieat  nlatives  in  the  Ootodont  rodents  of 
South  Anipfiea.  There  are  no  relatives  at  all 
on  the  North  American  continent.  The  other 
fsnns  ie  a  peenliar  laige  imeetivore,  Sdhmt' 
den.  This  animal  is  entirely  dlfforent  from 
anything  foimd  in  any  other  part  of  America. 

*  Anai.  Real.  Acad.  Habana,  Vol.  XXIX.,  pp. 
ltl-lS«,  Ai^ut* 


It  is  most  closely  related  to  a  genus,  which  is 
very  different,  found  in  IfsdegMffliR  If  there 
had  been  any  PleiHtooene  connectifni  between 
North  America  and  Cuba  it  would  have  inevi- 
tably caused  a  considerable  similarity  between 
the  manunelien  f aanas  of  Ihe  two  tsgioae. 
However,  none  of  the  common  mammalian 
types  of  the  continent,  such  as  cats,  raccoons^ 
hares,  etc,  are  fowoA  in  that  island 

T.  WAYLani  TauflBai. 
SiaiBsaifiAjr  Isstitutio«, 
Dsoaaibsr  Ig,  IMl. 

THE  ENQUSH  8PABB0W  IN  SXir  itttXKk 

EoB  some  time  we  have  known  of  the  prae- 

ence  of  this  bird  at  'Raton  and  Las  Vegas. 
I  have  now  for  the  first  time  observed  it  at 
Albuquerque,  the  bird*  being  fairly  nnmaroas 
in  the  inunediate  vicinity  of  die  rdlway  ate- 
tion. 

T.  D.  A.  CuCKKRKLL. 


SnORTER  ARTICLES. 

nejed:  an  ahabian  meteohjtb. 

Amomq  a  considerable  number  of  important 
speebMBia  lately  added  to  tiie  Ward-Ooonkgr 

Collection  of  Meteorites,  now  on  display  at 
the  Ameriam.  Museum  of  Natural  History  in 
New  York,  is  a  mass  or  single  bolida  of  inm 
from  Western  Australia  called  the  Toundagin 
or  Penkaring:  Rock  Meteorite.  It  is  one  and 
one  half  feet  in  greatest  diameter,  and  weighs 
beiweeu  300  and  400  pounds.  Its  companion 
piece,  which  is  in  the  Royal  11  u scum  of 
Vienna,  weighs  910  kilogrammes  (half  a  ton) 
and  is  with  Oranbonme,  also  from  Australia, 
one  of  the  largest  two  meteorite*  from  the  en- 
tire Eastern  Hemisphere. 

But  of  even  more  interest  b  the  subject  of 
liie  present  notice:  the  Nejed  Meteorite 
from  CViitral  Arabia.  It  ia  a  sideritc  or 
iron  meteorite,  whose  form  is  rudely  tri- 
angnlar,  flattened  in  its  longeet  diame- 
ter, which  is  about  fourteen  inchc-9,  while 
its  thickness  below  is  eleven  inches,  and 
its  breadth,  or  height^  aboot  nine  inches.  Its 
surface  is  eompletely  and  very  handsomely 
covered  with  the  pittings  so  frequent  in 
meteorites,  whether  of  iron  or  of  stone.  The 
ahatimaw  of  theee  dqpceaaions  and  the  bright* 
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ness  of  the  iron — with  entire  absence  of 
wm&mwg—uo  notioeable  f«atttm,  w  strooic 

ly  indicatini;  the  rocenlneHs  of  the  fall. 
Ncjed  was  a  meteorite  which  fell  in  two 
masses,  one  of  131  pounds,  the  oilier  of  186| 
pounds.  The  former  was  brought  to  Europe 
in  1885,  nnd  was  sold  to  the  British  Museum, 
where  it  has  since  been  on  display.  Mr. 
Flatdier  hu  t^ten  (Mituraloffieal  Miiganne, 
1887)  some  int(  resting  points  ni  to  its  findinj^. 
It  was  brought  to  Jx>ndon  by  a  Persian  agent 
who  ddivercd  H  at  tho  Huaenin,  at  the  nnw 
timo  aubmitting  a  letter  from  his  Kxcclleiicy 
Hajee  Ahmed  Khanee  Sarteep,  Ex-Oovemor 
General  of  Bunder  Abbas,  Persian  Gulf,  and 
Grand  Vizier  of  Muscat.  Thr  h  ttcr  scut  fmrn 
Bunshire,  and  with  the  Persian  date  14th  Di 
Koodah.  1301,  A.  H.,  sa^-s: 

<*In  the  year  1S8S,  after  the  death  of 
Malifim(><l.  wlit'ii  '^Taime  Faisole  Ben  Saoode 
was  Governor  and  G«Qeral-Ooaimaoder-ia- 
Chief  of  the  PUsrinu,  leaidnir  in  a  Talky 
called  Yakki,  whioii  is  situated  in  Nagede 
(Nejcd)  in  Central  Arabia,  Schiek  Kolaph 
Ben  Esaah,  who  then  resided  in  the  above- 
named  valley,  came  to  Bushire,  Persian  Gulf, 
and  brought  a  large  thunderbolt  with  him  for 
me,  and  gave  me  the  undermentioned  par- 
tieolen  eonowniag  it. 

"'In  the  spring'  of  thf>  year  1280,  in  the 
valk^  called  Wadee  Banee  Kboled  in  Ifagede, 
there  oeeurred  a  great  storm,  willi  thunder  and 
lightning;  and  during  the  storm  an  enormous 
thunderbolt  fell  from  the  henvons  accom- 
panied  by  a  dazzling  light,  similar  to  a  large 
shooting  star,  ami  it  sank  deep  into  the  earth. 
Daring  its  fall  the  ri'>i^*'  of  its  descent  was 
terrific  I,  Schiek  Kolaph  lien  Essah,  pro- 
cmcd  pooMSsioa  of  it  and  brought  it  to  you, 
it  being  the  largest  that  ever  f(  11  in  the  dis- 
trict of  Nagede.  These  thunderbolts,  as  a 
rule,  only  weigh  two  or  three  pounds,  and  fall 
from  timo  to  time  during  tropical  storms.' 

"The  above  concludes  the  narrative  of 
Schick  Kolaph  Ben  KEaoh.  The  said  Schiek, 
who  brought  me  this  thunderbolt,  is  still  alive 
and  under  Turkish  Government  control  at 
lloodydah  near  Jeddah.  I  myself  saw  in 
Africa,  four  years  after  the  above  dat^  a  aim* 
ilar  one»  weighing  about  185  pounds,  to  thai 


which  Schiek  Kolaph  Ben  Essah  brought  to 

"The  Sultan  of  Zanzibar,  Sayde  ifiizede, 
obtained  possession  of  it  and  sent  it  to  £ur(^ 
for  the  purpose  of  having  it  eonverted  into 
weafione,  aa  when  welted  and  made  into 
weapons  they  were  of  the  most  iiup«>rior  kind 
and  temper.  For  this  reason  I  have  forwarded 
my  thunderbolt  to  LonAm,  oonaiderinc  it  one 
of  thr<  wonders  of  the  woild«  and  may  be  e 
benefit  to  science." 

(Signed) 

Hajex  Ahmed  Khaneb  Sartbst, 

Ex-Oorrrnor  of  Bunder  AVbatt  and  Orvnd 
Vizier  of  Muscat. 

Any  reader  of  the  above  letter  will  W>  im- 
pressed with  its  straightforward  imrrative, 
even  though  the  writer  givea  credenoe  to  Ihe 

popular  idi-.'i-  -not  at  nil  eonfinerl  to  ArnVna — 
that  meteorites  fall  during  thunder  storms. 
His  remarit  that  thunderbolta  in  his  oonntiy 
usually  weigh  only  two  or  Unee  pounds  is 
also  of  an  ingenuous  naivete  not  incompatible 
with  truthful  sincerity.  There  is  a  similarity 
like  to  that  of  general  human  nature-^hidi 
marks  talcs  of  metroritrs  in  everr  part  of  the 
world,  the  phenomena  accompanying  their 
fall,  vHiidi  are  also  strikingly  sfanilar,  helping 
toward  this.  In  this  present  casi-  the  meteor- 
ite itself  was  forthcoming  to  justify  the  nar- 
rative^ and  its  fellow  foUowed  dosely  after; 
the  piece  which  the  Grand  Vizier  mentions 
having  seen  in  Zanzibar  and  which  the  Sultan 
of  Zanzibar,  at  that  time  also  Sultan  of  Mus- 
cat (which  district  borders  eloae  upon  that  of 
Nejt  <!),  sent  also  to  Europe  to  hnve  ponrcrted 
into  weapons.  It  readied  London,  and  also 
went  to  the  British  Museum,  where,  they  be- 
inf?  alrea.ly  jirovided.  Director  Fletcher  sent 
them  with  this  second  piece  to  iir.  James  R. 
Gregory — a  celebrated  collector  of  meteor- 
ites, who  prtMiiiitly  nddod  it  by  purchase  to  his 
collection.  I'rom  the  heirs  of  Mr.  Gregory  I 
a  few  months  ago  obtained  it,  and  gave  it  a 
place  of  honor,  becoming  its  uniqueness,  in 
the  Ward-Coonley  Cnllreiion.  In  view  of  the 
fact  that  Sayde  Mazedc,  the  Sultan  of  Zanzi- 
bar, duly  reoeived  hia  weapons,  and  that  they 
were  noi  made  from  hia  meteorite^  the  atoty 
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that  'th^  were  of  the  most  superior  kind  and 
tamper'  has  a  radier  amnsuig  aoaiiiL  It  w 
irall  known  to  scientista  that  meteorio  iroo 

quite  rr-fuscs  to  yifld  to  Buccessful  for^ng — 
its  graiu  beixi^j  too  'short'  for  u.  darable  cut- 
ting edge.  The  excellency  of  the  weapons  re- 
tnrrrd  to  the  Sultan  confirms  the  suspicion 
that  hia  meeaenger  pocketed  the  proceeda  of 
iha  aale^  7«t  had  ihe  graoe  to  ykit  Sheflidd 
for  the  swords  anil  simitars.  Tho  two  masses 
of  Nejed  were  identical  in  composition,  aa 
they  wem  doeely  shnikr  m  «izc,  weight  and 
general  external  appaaranoe.  When  a 
polished  soollon  of  this  iron  is  etched  with 
acid  or  with  bronude-wator  ita  surface  dis- 
plays excellently  the  Widmanstiitton  figures, 
the  straight  long  beams  of  Komacite  forming 
the  approximately  equilateral  triangle  pattern 
aeoerding  with  the  octahedral  efystalluation 
i  f  th.  mass. 

}is.  Fletcher  haa  analyzed  the  iron,  and  haa 
■hown  ita  near  aiadlnitr  in  <»mpoBiti<ni  to 
the  iron  of  Trenton  (Wisconsin),  Toluoa 
(Mexico)  and  Verchne  Udinsk  (Siberia). 
The  relation  of  the  four  irons  is  as  follows: 


Seied.  Trenton.  Tolnea.  V-Udliuk 


IfM 

91.04 

«1.«S 

00.74 

01.00 

N'ickel 

7.43 

7.20 

7.78  ] 

Cotwlt 

0.66 

0.53 

0.72  J 

Oi^par 

tnea 

OjOS 

Phosphoroa 

0.10 

0.14 

0.24 

tra^e 

Suiphur 

trace 

0.03 

trace 

lawd.  Baddw 

t 

Oi4» 

0J4 

<MI8 

00.70     MM    00J8  lOOilO 


This  eloae  similarity  of  oompoeitiefi  in 

masses  fallen  in  widely  separated  parts  of 
our  earth,  at  different  dates,  and  coming  per- 
hqM  from  heavenly  bodies  inflnitsly  iSitant 
from  each  other  in  epaoe,  is  one  of  the  many 
wonders  revealed  by  these  cosmic  messengers. 
Lockyer  has  also  shown  that  the  spectra  of  the 
twometieoritfl8,17«jed  andObenakifehen,dMely 
■>]'-,<-  nri  \r,  \u;*h  tliQ  numbcr  and  the  intensity 
of  the  lines.  The  specific  gravity  of  the  !Nejed 
was  determined  fagr  Fletdier  at  7.863.  Oohen 
and  Brezina  both  speak  of  its  very  slight 
veranderungsxone.  This  surface  dccompoei- 
tion  being  lesa  than  1  mm.  in  thickneas,  to* 
gether  irith  the  general  iliaxpaess  and  hri^t* 


neas  of  the  iron,  lends  probability  to  the  story 
of  the  Arabian  that  Nejed  waa  sem  to  fall. 

Indeed  Fletcher  says  of  it  in.  his  earliest 
description,  "The  maaa  is  thus  one  nf  thn 
small  group  of  meteoric  irons,  numbering  at 
moat  nine  or  ten,  of  which  the  fall  has  been 
actually  observed;  and  of  th  - c  it  is  the  larg- 
est." But  in  a  later  paper  he  expressee  doubt 
as  to  the  fall  haring  been  fleoi.  We  at.least 
know  that  it  fell  in  some  quite  recent  period, 
and  at  the  point  where  it  was  found.  And 
Nejed.  attractive  in  ita  peculiar  history,  is 
also  interesting  as  being  like  Veramin  of 
Persia  (described  by  the  writer  in  t}io  Dooem- 
ber  number  of  the  American  Journal  of 
8ei»ne»)t  one  of  the  isolated,  outlying  meteor* 
it^.  The  great  countries  of  Arnhin  and  of 
Persia  have  each  received,  so  far  as  recorded, 
but  one  of  llwee  oelestial  gifts.  India,  of  al- 
most exactly  the  area  of  these  two  countries 
combined,  has  the  full  number  of  fifty.  The 
density  of  population  in  the  Indian  peninsula 
has  doubtless  something  to  do  with  the  ob- 
Bcrving  of  these  falls  and  the  presen'Ing  of 
the  stones.  But  this  cannot  account  for  the 
enormous  disparity  of  the  meteorio  distzlbu- 
t ion.  Nejed  remains  a  grand  and  unique  tefi* 
rcsentative  of  isolated  individuality. 

Henry  A.  Waid. 

BOCHrtCTS,  v.  y. 

pumauTKHT  or  thb  iisb  or  oAaotun. 
In  those  laboratories  where  gasoline  is  in 

use,  it  is  necessary  to  observe  a  oortain  pre- 
caution with  regard  to  the  employment  of 
rubber  tubing^  to  which  so  far  ae  I  know, 
attention  haa  never  been  directed.  This  pre- 
caution is  that  tubing  whicli  has  been  in  use 
<m  burnem  should  not  be  used  afterwards  for 
oonduoting  gases,  unless  it  has  been  very  thor- 
oughly wfl«hed  out,  or  left  to  stand  for  some 
time.  Serious  accidents  may  result  if,  for  ex- 
ample^ a  piece  of  tubing  which  has  been  med 
for  some  time  on  a  burner,  is  immediately 
connected  to  a  gasometer  containing  oxygen, 
for  transferring  that  gas  to  cylinders  or  flasks 

for  experiments.  It  would  be  natiirid  lo  sup- 
pose that  in  such  a  case  the  washing  out  of 
the  gasoline  would  be  ooniplela  enough  after 
one  had  passed  through  tiie  tubing  a  volume  of 
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oxygen  aay  two  or  three  timea  as  largo  as  the 
capaeity  of  the  tubing-  itwlfi  But  under  cer- 
tain circuiiistaiK  C-s  this  is  found  t<>  \k-  hy  no 
means  sufficient,  as  the  foUowiug  experiment 
illuBtntee* 

:  Ten  feet  of  thin-walled  gray  tubing  having 
an  intemnl  ilinnietor  of  ono  f'>i]rT)i  of  an  inoli, 
was  used  on  a  burner  for  halt  an  hour,  and 
WW  firoiB  tbece  tnmsferred  iminediatdy  to  a 
Kiisometer  of  oxygpn;  tho  pas  was  then  al- 
lowed to  pass  through  tho  tubing  and  liU  over 
water  a  orliiider  the  capacity  of  whidi  was 
660  cc. 

Ab  might  have  been  expected  the  gas  so  ob- 
tained in  the  cylinder  exploded  violently.  The 
volume  of  soeh  a  piaoe  of  tnhing  is  ebont  W 

CO.,  and  hence  the  gas  drawn  off  would  con- 
tain something  less  than  one  sixth  of  the 
tnisied  liydfOCMhoBB* 

A  second  cylinder  was  then  drawn  off,  and 

when  a  taper  was  thrust  into  it  an  eq>loeion 
wee  produioed  whieh  was    violent  as  the  fiiat 

The  third  c>'Iinder  also  explodp<I,  though  lees 

violently;  the  fourth  fliishod  buck  bIdwIv  to 
tiie  bottoui,  and  ihe  tifth  behavctl  like  pure 
oxygen. 

Thus  in  thifl  onso  2,240  cc.  were  u==.ed  to  wash 
out  a  tube  whose  volume  was  less  than  100  cc 
That  ifl,  the  contents  of  the  tubing  wen  dis* 
i)!ac(>d  morn  than  tweut^  ttuNs  boloia  the  gas 
was  removed. 

The  ezperinient  obviously  points  to  a  solu- 
bility of  the  gas  in  rubber,  and  this  is  not 
surprising  in  view  of  the  ready  ah«!orpt5on  by 
rubber  of  the  low-boiling  paraffin  hydrocar- 
bons in  the  liquid  state. 

That  a  pertain  nmoiint  of  pasoline  is  ab- 
sorbed in  rubber  may  also  be  shown  by  pass- 
ing a  piece  of  rubber  tubing  up  into  a  tube 
filled  with  the  gas  and  inverted  over  mercury. 
It  is  of  course  to  be  remembered  that  (ho  nras 
supplied  by  such  machines  as  that  in  use  here 
(Springfield  Oaa  !&Iachine)  consists  of  a  mix- 
ture of  the  vapors  of  tht«  Iiyilrooarbnn?  Willi  a 
very  <M>nsiderabIe  proportion  of  air,  so  that 
such  absorptioB  eifteriments  ss  these  can  only 

he  relative.  An  evident  nbsnrpfion  takes  place 
oven  with  gasoline  which  do^  not  show  any 
abnormal  behavior  when  oondneted  through 
tbs  tubing;  but  whso  audi  behavior  was  uaiii- 


fested,  the  absorption  was  more  than  doubled. 
The  danger  ansing  from  this  sonroa  lasts 

for  only  a  short  time  aft«r  the  pasoline  tank 
has  been  filled;  and  indeed  the  results  re- 
corded above  were  obtained  only  twice,  al- 
though four  attempts  were  made  itiuned lately 
after  tho  filling  of  tlie  tnnk;  t}ii<^  i rn v^iilarity 
is  probably  due  to  the  varying  demands  made 
upon  tiie  gasoline  madiina  at  diHarant  timss. 

Tlip  riib!i'T  tubinff  employed  in  the  PTfiTi- 
mouts  was  such  as  is  furnished  under  the 
catalogue  numbar  BOIS  by  Maisn.  Eimar  and 
Amend.  The  gasoline  was  that  supplied  by 
the  Gilbert  and  Barker  Manufacturing  Com- 
pany ;  henoe  it  is  of  normal  quality ;  the  phe- 
nomenon in  question  was  observed  both  with 
the  86°  and  90°  products  (deprees  Baura§, 
equivalent  to  the  specific  gravities  0.66  and 

On  the  whole  these  ob;*ervation8  point  to 
the  ooaehtsion  that  gasoline  of  the  kind  de- 
aeiibad  aoutaini  a  MnaU  amount  of  moiw 
volatila  aonponanta^  which  are  givan.  off 

mainly  at  first,  and  boinp  perhaps  more 
soluble  in  rubber  than  those  which  come  over 
later,  cause  the  abnormal  behavior  above  de- 
scribed 

It  would  be  interesting  to  know  whether 
others  who  use  gasoline  have  had  occasion  to 

A.  P.  SAUimna. 
Hamuwmi  Ooeuobi,  Cusnir,  N.  T. 

OS  TITE  SIl'nOK. 

TuE  writer  wishes  to  call  attention  to  an 
error  that  has  ctept  into  the  text-books  m  gen- 

(Till  physics,  written  for  hiph  school  and  uni- 
versity classes.  Most  of  the  books  either  state 
explicitly  that  a  siphon  will  not  work  if  the 
shorter  of  its  two  lags  is  longer  than  the 
column  of  liquid  that  would  be  supported  by 
the  air  pressure,  or  olso  give  oxplauatious  of 
the  siphon,  from  which  this  follows  as  a  legiti- 
mate r'^TT^'ii'»ion.  As  a  matter  of  fact,  a 
siphon  can  be  made  to  work  and  draw  the 
liquid  to  a  heif^t  oonsidarably  greater  titan 
that  representing  atmrtspheric  pressure. 

The  writer  usually  illustrates  this  fact  in 
Us  IsetuMS  by  means  of  tiw  following  simpls 
«9«riiiMnt:  Lot  A£(7  in  the  figma  be  a  glaaa 
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iifiton  tube,  both  legs  of  which  are  10  cm.  or 
K  «gn,  knagier  Ham  tiw  baronMtrie  aolnimi. 
Hi*  bore  of  the  tube  should  be  small  (about 

■jJ,  sq.  mm.)  to  work  well.  Let  one  of  the  legs, 
BC.  dip  down  into  a  larger  tube  CD,  partly 
filled  to  D  with  mercury.  Fill  ABC  trith 
mercury,  and  Bt^rt  the  siphon  drawing  mer- 
eoiy  from  C  over  to  il  in  the  \isual  way.  In 
order  to  start  the  dphon  the  vertieal  hei|^  of 
B  above  the  surface  D  of  the  nicroury  should 
be  leas  than  the  leofi^  of  a  mercury  bannnetar 
ooluittB*  but  M  the  flow  ooittimne,  tJbe  msmur 
surface  descends  and  keeps  on  descending 
until  its  vertical  distance  below  C  ia 
ably  greater  than  tliis  length. 


To  malce  this  cxporimfnt  work  sufficiently 
well  for  demonstration  purposes,  excessive  care 
in  purifying  the  mereniy  and  deaniag  the 
^ass  is  not  necessary.  Boiling  the  merciuy 
in  the  actual  tubes  used,  for  instance,  is  super- 
fluous. With  ordinary  redistilled  commercial 
mercary  and  tubes  cleaned  with  alcohol  the 
writer  has  made  the  siphon  work  to  a  height 
of  70  cm.  As  the  altitude  of  the  Univeraity 
1aborator7,  where  the  -esperinieBt  was  per- 
formed, is  a  little  ovor  one  mile,  and  the  ba- 
rometer pressure,  therefore,  only  about  61  cm., 
this  means  that  ihe  tiphon  woileed  0  cm.  ahovs 
the  barometric  height. 

The  most  plausible  explanation  of  the  above 
fact  is  that  the  atmospheric  pressure  is  not 
dw  only  force  pushing  ibe  laercnry  up  the 
shorter  leg.  It  is  drawn  up  partly  by  the 
eoheeive  attraction  of  parts  of  the  mercury 
for  eadk  otiMir,  and  the  oolmii&  i«  kqpt  from 


dwindling  by  the  adhesive  force  exerted  by  the 
tides  of  the  tube  on  the  meroniT. 

It  follows  from  the  above  that  if  a  mercury 
siphon  is  placed  under  the  receiver  of  an  air 
pump,  it  can  be  made  to  work  over  a  height 
of  eerersl  centimeters,  even  though  the  air 
prejssure  is  reduced  to  only  a  few  millimeters.  . 
This  experiment  also  has  been  shown  to  the 
writer's  stndeata.  The  apparatus  was  dmilar 
to  that  deseribed  above,  except  that  the  tubes 
were  much  shorter.  Wojuaic  Duake. 

UiontssirT  or  Qaumm. 

rwsn.  SHBLLS  or  tbb  jobh  duly  uoum. 

Since  the  i)ublioation  about  a  ye.ir  ago*  of 
my  paper  on  the  'Fossil  Land  Shells  of  the 
John  Day  Begion,'  etc.,  I  have  received  ixm. 
Frofewor  John  0.  Merriam,  of  the  Universi^ 
of  California,  a  small  collection  of  mollusean 
remains  obtaincil  by  him  in  the  same  general 
locality.  Professor  Merriam's  coUeotion  in- 
cludes examples  of  the  wevrral  species  of  land 
sheila  heretofore  described,!  namely,  Epiphrag- 
mophorn  lidelit  ciUieeden$,  Potipgifn  DsJU, 
AmiiK'iiilfUa  Yate^i  precursor  and  Pyra- 
midula  perepectiva  timUlima,  Of  these  four 
apeoiee  there  are  nttmcroua  specimens  and 
feagments.  Dr.  'WliiteV  Unio  Condoni  wippar- 
ently  wcajted  detect  ioiL  The  foregoing  repre- 
sent all  of  the  molluscan  forms  thus  far  re- 
ported from  the  John  Day  beds.  Dr.  "White 
received  his  material  from  the  late  Professor 
£.  D.  Cope  and  Professor  Thomas  Condon,  o£ 
the  TTniversity  of  Oregon.  Cope's  specimens 
were  obtained  by  Mr.  Jasoib  Im  Wortman,  of 
the  Army  Medical  Museum.  These  two  col- 
lections included  the  snine  spcoicd. 

Professor  Merriam  has  made  some  intereit- 
h\e  additions  to  the  abovs  brief  list  whidi  an 
described  below. 

HBUX  (BPiPHiuoxarnoitAt)  dubioba  kok.  fiov. 

Shell  orbicular,  flntfened,  dificoidal,  peri- 
phery angulatcd  or  obtusely  carlnated;  whorls 

•  Pno.  Wathington  Aead.  Bcimee,  Vol.  H.,  Dm. 
28,  1900,  pp.  651-658,  pi.  XXXV. 

tVida  Or.  Charles  A.  White's  paper  'Ob 
Marims  Eoone,  VrtA  Water  Mtoeena  ud  other 

Fofwil  Mollusca  of  Weatern  Noifh  Aiiifrica'; 
Bulletin  So.  18,  U.  8.  Oeol.  Surv^,  Waahiagton* 
1B8S,  with  two  platci. 
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or  mure,  deeply  HUtured  and  exhibiting 
Mtnmg  growth  ttric  Apex  wborls  closely  and 
slightly  pitted  Aporturc  and  umhilical 
region  covered  by  a  portion  of  the  motriz  in 
wbieh  ibe  shell  was  imbedded. 

Diameter  (niaxiiiiuni),  24  nun.,  probably  2(J 
to  26^  mm.  when  perfect.  Elevation,  about 
10  mm.  A  tnffleient  portion  of  the  ahelly  nib- 
stanco  intact  ndrnits  of  the  above  description. 
Number  of  flpecimenf,  six;  of  thosn  the  indi- 
vidual described  is  the  largest  and  most  per- 
fect The  smaller  exampke  consist  mainly  of 
the  upper  whorls. 

With  more  and  better  material  it  is  quite 
probahle  the  foregoing  mi^t  prove  to  be  an 
angulated,  dwarfed,  depressed  aspect  of  the 
living  fidelit,  or  mormonum;  it  also  suggests 
the  form  known  as  J7»II«bran<ft.  Nearly  all 
of  the  material  is  in  a  very  unsatisfactory  con- 
dition, v-ith  no  color  indications  to  assist  in 
detemuuatiun.  While  for  these  rooiions  the 
coneliuions  taaj  be  legarded  aa  moie  or  leM 

arbitrary,  the  rrnr^-nl  rlir,r:n-t-r  nnd  relation- 
ship is  believed  to  be  fairly  well  pointed  out. 
PYRAMIDULA  LEOOXTEI  N.  S. 

Shell  small,  orbicularly  depressed,  widely 
and  deeply  umbilicated;  wliorl'^  four  and  a 
half  to  fiv^  rounded,  closely  and  conspicuously 
ribbed  eaoept  on  the  apex,  vhidi  ia  nearljr 
smooth;  the  ribbinp  extending  into  the  umbil- 
ical cavity;  the  grooves  between  the  ribe  nearly 
as  wide  as  the  ribs  are  thidc;  the  sntuie  ^toep; 
aperture  nearly  circular  or  rounded  lunate; 
edge  of  lip  simple.  Diameter  (maximum),  8} 
mm.  Elevation,  nearly  5  mm.  A  single  ex- 
atqple;  the  last  whorl  haa  been  broken  bade 
somewhat;  the  maximum  diamctrr  was  prob- 
ably 9  to  9}  mm.  The  specimen  appears  to  be 
scarcely  mature.  The  number,  prominence 
and  reirularity  of  the  ribs  make  this  a  veiy 
pretty  shell.  The  general  fades  suggests  rela- 
tionship  with  the  extr.Turdinnry  ^'roup  mf 
helicoid  forms  that  are  so  widely  distributed 
tibrongfaont  the  vast  area  denominated  bj  Vi. 
W.  G.  Binncy*  the  'Central  Province,'  and 
listed  by  Dr.  Pilsbry  in  his  recent  catalogue, 
as  number  S40t  (P<  Hrigoaa  and  nomevovs 

*  '  Manu.tl  of  American  Land  ShsUs^*  Bull.  18, 
U.  8.  Kational  Museum. 

t* ClaatiM  Catal<^  ef  Land  Sheila  «f  Nertb 
laMrisa»'  ete,,  FUladdpliia,  April,  1806. 


races  or  varieties).  A  comparison  of  P.  Lt- 
Voniei  kindly  made  for  me  by  Professor  DaO, 
witfi  the  largfe  series  of  the  atrigota  group  in 
the  National  Museum,  determines  it,  as  he 
says,  to  be  'different  from  anything  we  have 
in  tho  collection.' 

In  memory  of  the  late  Professor  Joseph  Le 
Conte,  I  have  attached  his  name  to  the  above 
form. 

In  addition  to  the  species  herein  described, 
tlte  material  submitted  to  me  by  Professor 
Uemam  inoluded  a  small  globoee  form  abont 
the  size  of  a  small  pea;  there  are  wveral  fx- 
amples,  so  disgtiised  by  adherent  particles  of 
matrix  as  to  make  it  doubtful  whether  diey 
belong  to  terrestrial  or  aquatic  groupie  wItJi  a 
presumption  in  favor  of  the  first. 

Partially  exposed  in  portions  Of  a  fine  com- 
pressed  sediment  of  lacustrine  origin  are  sev- 
eral cn^t^  of  a  very  large  Limncea.  snpjjeflitive 
in  a  general  way  of  the  circumboreal  L.  stag- 
natit,  but  so  muoh  distorted  as  to  iwednde  a 
more  definite  description.  For  convenience 
this  may  bo  known  provisionally  as  L.  maxima. 

Profeeaor  Kenriftm  haa  now  in  preparatioii 
a  paper  on  the  paleontology  of  the  John  Day 
region,  which  will  contain  in  detail  the  special 
data  relating  to  the  occurrence  of  the  varioua 
forms  above  referred  to  as  well  aS  fiffona  of 
the  species  I  have  det^crlb^^d. 

IloBT.  E.  C.  Stearns. 


CVBREyT  NOTES  O.V  PUYSIOGRAPBY. 

THE   ISTHMUS   OF  PANAMA. 

An  casay  on  tho  'Geology  of  the  Central  Por- 
tion of  tl^e  Isthmus  of  Panama,'  by  Hershey 
I  lUdl.  Dept.  Geol.  Univ.  Cal,  IT.,  1001.  231- 
2ti7),  includes  an  account  of  the  surface  fea- 
tares  in,  terms  of  the  two  ddef  ojdee  of  de- 

nudation  (hut  have  had  efTcct  there.  The 
axial  Cordillera  de  Yeraguaa,  trending  east 
and  wesl^  b  described  »  a  disoeoted  plateau 
whose  general  surface,  once  a  lowland  of  deg^ 
radation,  consiHting  in  part  of  syenite  nnd 
intrusive  volcanic  rocks,  is  now  raised  to  an 
altitude  of  S,000  feet  The  vallevB  in  it  are 
d<x-p,  narrow,  nnrj  gteep-nided.  Eliminating 
them,  the  district  would  be  a  high  plateau 
with  ft  width  of  80  or  85  miks,  anhed  a  litfb 
along  an  east'West  medial  line^  but  otiwnrise 
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remarkably  even.  The  ridgee  often  have 
nmrly  level  enBt^lines  for  mwml  milei*  and 

rise  to  similar  altitudes;  and  there  are  some 
extended  flats  at  the  height  of  the  ridge  tops. 
Southward  from  die  moimtains  tlierB  i»  • 
lower  and  younger  and  much  better  preserved 
peneplain,  uplifted  a  few  hundrtd  ftiet,  slop- 
ing gently  toward  the  seu  and  sharply  trenched 
jmag  TaUeys  'the  most  beautiful  and  per- 
fectly base-leveled  land'  that  the  writer  has 
aeen.  The  interfluvee  are  very  slightly  arched 
and  ftM  remarkable  for  th^  long  gentle 
slopes.  Many  low  monadnooks  rise  above  t!io 
plain,  and  these,  together  with  a  10-  or  20'mile 
belt  of  irregular  ridges  and  peaks  bordering 
the  mountains,  are  taken  to  be  the  reninuius 
of  tlie  older  peneplain,  lu  re  less  preserved  than 
in  the  harder  rocks  of  the  Cordillera.  The 
border  of  the  yonngmr  peneplain,  determined 
by  the  ending  of  its  Rcntly  undulating  strata, 
is  followed  by  a  young  coastal  plain,  trenched 
like  the  peneplain  by  narrow  Taney*  and 
eliffed  along  the  shore;  here  the  interfluves 
are  flat,  instead  of  being  gently  arched  aa  fur- 
ther inland.  The  coastal  plain,  aa  an  area  of 
marine  depoaition,  ia  the  equivalent  of  the 
yoiinper  peneplain  as  an  area  of  subaerial  deg- 
radation. On  the  nortbom  side  of  the  isth- 
mua,  a  narrow,  diaeeeted  peneplain  alopea 
gently  from  the  Cordillera  to  the  soacoiist. 
This  plain  bears  aurif^os  gravels  near  the 
mountain  base.  The  slopea  of  the  two  younger 
peneplains,  north  and  south  of  the  Cordillera, 
and  the  greater  height  that  is  believed  to  have 
been  gained  by  the  older  peneplain  along  the 
moantain  aod^,  miBKMt  a  repeated  up-arohine 
of  the  isthmus  aloni;  an  east-west  line.  A 
recent  depression  has  occurred,  especially 
netieeable  along  tiie  aoutbeia  eoas^  where 

there    arc   several  gOOd  Oauiplea  of  partly 

drowned  valleys. 

THE  ORECL^^N  ARCHIPELAOO. 

Faiuppsoy'a  latest  studies  in  classic  lands 
fionoem  the  Cydadea  or  aoutliem  island 
gf<nip  of  the  Qrecian  archipelago  ('Beitr.  7.ur 
Kenntniss  der  grioch.  Inselwelt,'  Pet.  Mitt. 
Erganzungsheft,  134,  1901,  172  pp.,  4  maps). 
Thm  iaianda  arc^  in  the  moet  general  state- 
BMKty  the  iHDaina  of  an  old-monutain  region 


(Rumpfgebirge)  reduced  to  moderate  but  not 
faint  relief,  then  elerated  and  mndb  disaeeted 

by  streams  and  waves  during  slow  depression, 
finally  more  rapidly  submeiged  and  again 
Tigofoiialy  attadied  by  the  aea.  The  geo- 
logical structure  is  irregular  and  not  clearly 
related  to  the  distribution  of  the  individual 
islands.  The  old-mountain  uplands  are  beet 
preserved  where  the  rodu  arc  somewhat  uni- 
formly  resistant,  as  on  Andros;  elsewhere, 
variety  of  structure  leads  to  variety  of  form, 
NaioB  being  of  moat  rugged  relief.  The  va!U 
leys  are  rather  sharply  incised  heiieatli  the 
uplands;  the  author  parenthetically  notes  that 
they  wonld  be  called  'young*  \^  American 
morphologists.  They  represent  the  headwater 
parts  of  what  was  onoe  a  much  more  extensive 
drainage  system,  developed  while  the  land 
stood  higher  tlian  at  present.  During  that 
time  the  sea  is  believed  to  have  actively 
abraded  the  coast,  producing  a  platform  of 
tolerably  even  awfaee  from  three  to  fifteen 
miles  wide,  with  greater  breadth  on  the  ex- 
posed than  on  the  protected  sides  of  the 
iaianda.  The  d^th  of  the  platfonn  deereaaea 
from  about  SOO  met.  at  its  outer  border  to 
about  80  or  50  met.  near  the  islands;  and 
hence  a  slow  depression  is  inferred  during 
abrasion.  Then  came  the  more  rapid  submer- 
gence, bringing  the  sea  about  to  its  present 
level  on  the  steep  coast  that  had  previously 
been  cut  around  the  remnant  idanda,  and 
transforming  the  valleys  into  bays  whoso  depth 
corresponds  to  that  of  the  inner  border  of 
the  aubmerged  platform.  The  exposed  parts 
of  the  present  shore  line  are  usually  boll  and 
ragged.  Few  of  the  islands  have  lowland 
plains,  those  on  the  western  side  of  Naxos 
being  the  largest. 

In  not  making  explicit  mention  of  the  work 
of  subaerial  erosion  during  the  inferred 
abraaion  of  the  now  aubmerged  platform, 

Phillppsoii's  sutniiiary  may  give  the  impres- 
sion that  the  greater  part  of  the  old-mountain 
upland*  wove  conamned  by  the  aea.  It  is  prob- 
ablOb  bowefer,  that  many  deep  and  broad  val- 
leys were  eroded  in  the  original  uplands  by 
streams,  while  the  outer  border  of  the  platform 
was  cut  away  by  the  waivea;  and  that  the  fur- 
ther abrasion  by  the  aea  was  aided  not  onlj 
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by  slow  depression  but  also  by  the  work  already 
then  aeeouipliflhed  by  ■ubaerul  eroeien.  Only 

by  supposinp  a)i  cxff-nsivp  syi^tfm  of  open 
vall^  to  have  been  developed  during  tlis 
eailier  ftdranee  of  ynm  work  cm.  13ib  raCiMtiiiff 
coast  can  satiBfactay  opilaiiatioii  be  given 
for  the  scattcrtMl  arrangprnent  of  the  MWliant 
islands  ou  tlie  abraded  platform. 

THS  •OUTBinf  VMUM, 

Th<  eiminion  of  the  Russian  geological 
eoncrr«*s  turned  attention  to  the  Urals  as  an 
example  of  an  uplifted  and  dissected  pene* 
plain.  Further  iafonnatioii  on  Ibis  ralqMt 
is  found  in  some  'Topographic  notes  on  the 
Ural  Mountains,'  by  Purington  {Bull.  Amer. 
Geoffr.  Son.,  XXXm.,  1901,  108-111).  TIm 
Bouthern  extonsion  of  this  old  chain,  wliert- 
the  structure  is  as  greatly  disordered  as  else- 
whero,  it  for  the  most  part  a  gently  undulating 
plain,  the  Orenburg  steppe,  hundreds  of  miles 
in  extent,  its  surfafc  is  TOmparrd  to  that  of 
a  calm  sea,  swept  by  huge,  flat,  crossing  swells, 
100  «r  SOO  feet  liiffh  and  from  two  to  four 
miles  from  crest  to  crest.  The  grenernl  turf 
cover  of  the  nearly  treeless  plain  is  fre- 
qnendy  broken  by  low  Tee&  of  qvartatie 

achi.sts,  traceable  fur  Ifmp  distances,  and  X\\\\^ 
revealing  something  of  the  underground  struc- 
tmo;.  Some  of  tiie  more  deeomposable  lefaiiti 
are  weathered  so  deeply  that  mine  shafts  liftve 
been  dug  100  feet  deep  before  blasting  was 
necessary.  Water- worn  gold-bearing  gravels  are 
abundant  on  the  undulating  plain,  bnt  are 
frequently  too  far  from  tlie  streams  for  profit- 
able washing.  Low  monadnocks  of  the  more 
reaistntt  rocks  oceoor  in  tlie  region  of  the 

stefij>e;  furtlier  nnrtli  in  the  forcstod  Urals  the 
higher  extension  of  the  same  peneplain  is 
dominated  by  dome^haped  monadnocks,  rising 
3,000  and  1,000  feet  over  the  uplands.  The 
rivers  of  the  steppe  have  now  eroded  broad 
and  shallow  valleys  from  60  to  200  feet  deep; 
the  sides  of  the  valleys  are  well  defined  triieio 
they  rise  to  the  upland,  whose  boTders  nrc 
dissected  by  ravines  for  a  few  hundred  feet. 
The  TaUej  floors  «fs  dieeted  trifli  gravslB  ia 
whidi  tke  riven  meander  f redj. 

W.  IL  Dam 


THE    BTRECKER    COLLECTIONS    OF  LEPI- 
DOPTERA   A\D    THE    AMERICAS  UTJ- 
8EUM   or   yATlRAL  IllSTORF. 

Since  the  death  of  Dr.  Uerman  Streckor, 
many  representativee  of  large  musenzna  have 

viFit*^!  his  former  home  in  Heading,  Pennsyl- 
vania, and  Qommeindable  zeal  has  boen  dis' 
played  ill  their  ^orts  to  aeeure  'As  Streektr 
ooUeotion  of  lepidoptera  for  their  reepectiTe 
institutions.  The  heirs,  however,  have  inaijrted 
that  no  deviation  would  be  made  from  the 
original  valuation  pisoed  iqNni  the  eoOsetloa 
by  Dr.  Streeker,  namely  $20,000.  The  Ripht 
Keverend  Dean  Hoffman  has  authorized  the 
American  Museum  to  purduas  the  oolleetion. 
This  ia  not  the  first  time  that  Dean  Hoffman 
has  benefited  the  people  of  l^ew  York  by  gifts 
of  like  character,  and  the  silent  appreciation 
of  the  thousands  that  visit  the  superb  exhibi- 
tion of  l)ntterflie«  and  moths  which  bis  pen- 
erosity  has  made  possible  is  itself  a  testimonial 
of  publie  cmtittids. 

The  growth  of  the  Department  of  Ento- 
mology within  the  last  few  years  has  been 
phenomenaL  In  1999  lbs.  ]L  S.  BUnM  do- 
nated the  '  Elliot  CoUeetion,*  eoasittaiig  of  six 
thousand  local  specimens,  nil  reared  from 
caterpillarid,  and  euiitiequently  as  nearly  abso- 
lutely psrfeet  SB  speoimena  can  bo— bntttf* 
flies  that  nre  captured  in  the  field  are  almost 
invariably  injured.  In  1892  friends  of  the 
Hnaettm  contributed  some  $16,000  toward  the 

purchase  of  the  'TTarry  T!d\vard.s  Collection.' 
This  was  a  general  collection  of  insects,  but 
contained  some  forl^  to  flf ty  thousand  butter- 
flies  and  moths  tnm.  vsrioos  parts  of  the 
world;  among  the^  were  some  three  hundred 
which  were  absolutely  new  to  science.  Por 
a  long  time  this  has  remsinsd  Ihs  prin<dpal 
part  of  the  Museum  colleetion.  Tn  1^91  a  col- 
lection of  insects  numbering  some  ten  thou- 
sand, and  oontsining  at  least  three  thousand 
Xorth  American  Lepidoptera,  was  donated  by 
Mr.  James  Angus.  Mr.  Anprus  had  made  a 
specialty  of  one  genus  of  moths,  the  Catocala, 
and  in  this  one  genus  alone  he  had  upwards  of 
fifteen  hundred  siwimens.  In  1^97  Mr.  Wil- 
liam Schaus,  then  of  New  York,  hut  now  of 
England,  donated  a  remarkably  complete  ool- 
leetion <rf  Old  World  Lepidoptem,  nnmlerin^ 
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60IU0  fivo  thouMwd  spociineos,  all  aathorita" 
tiTvly  nameii,  and  many  representing  most  re* 
nioto  localities. 

The  arrival  of  tlic  Strecker  matoriul  will  in- 
crease the  Museum  collections  by  fuil^-  uue 
bandied  thooMoid  ajweiiiMna,  among  whidi  are 
sovrral  himflrfd  'tyi^cs.'  Mr.  William  Beuteu- 
mullcr,  the  curator  of  entoatology,  will  per- 
sonally attend  to  tbe  details  of  tnniportetton. 
The  Museum  irill  ebo  moeive  ihe  'Stiecker 
Libiaiy/ 


TSB  MtaaOVRI  BOTAyiCAL  GARDEN. 

From  a  France  sheets  of  the  administrative 
report  of  the  Garden  for  19U1|  it  appears  that 
during  the  past  year  144,409  iras  spent  on  the 
maintenanoo  and  improvetncnt  of  the  estab- 
lishment, $5,287.60  loss  than  the  net  income 
for  the  year  after  providing  for  puhlieattons 
and  certain  tixod  events  deaignated  in  Henry 
Shaw'A  will,  the  total  gtow  leoeipta  being 
$125,690.73. 

njua  perMniB  visited  ^  Oaiden,  about  45 
per  cent,  of  this  niimber  on  the  first  Sunday 
afternoon  each  in  June  and  September,  the 
onlj  two  holidays  on  which  the  Qarden  can  be 
opened  to  the  public. 

The  collection  of  living  plants,  which  in 
1900  contained  9,194  species  or  varieties,  has 
been  inoicaaed  to  9,967.  Nearly  3,000  surplus 
plants  werp  di=;fribu1ed  to  hospitals  and 
schools.  Exchange  relations  were  maintained 
with  other  botanical  establidmwiti,  and  in 

addition   to   what   was   dorivcd    from  the??© 

souToee  the  living  collections  were  increased 
by  an  expenditure  of  |S,889.4M. 

16^6  sheets  of  specimens  wcri'  incorpo- 
rated in  the  herbarium  ,on  which  $1,175.39  was 
spent,  and  the  herbarium  is  stated  to  consist 
mm  of  about  985,000  specimens,  valued  at 
$r.4.74.'?.00. 

$2,688.71  was  spent  on  the  lihraiy,  to  which 
M9  books  and  254  pamphlets  men  added,  and 

the  library  now  contains  about  86,000  books 
and  pamphlets,  valued  at  $60,306.00,  in  ad- 
dition to  which  there  are  about  275,500  index 
canls. 

TIip  e^tont  of  the  pxrhnncT  rcliitioiw  of  the 
Garden  is  shown  by  the  Director's  statement 
that  1,134  smal  imblicatioos  are  received  at 


the  library,  of  which  1,083  are  received  in  ex- 
change for  Ibe  Kcports  of  the  Garden. 

THE  NATIONAL  OEOGRAPHW  SOCIETY. 

Sbvebal  announcements  of  plans  and  prog- 
ress are  made  by  the  National  Geographic  So- 
ciety. A  handsome  building,  costing  $50^0001 
is  being  ercetcd  for  the  Society  and  as  a  me- 
morial to  its  tirst  President,  Uon.  Gardiner 
Oreene  Hubbard.  The  buiUBng  is  located  <m 
the  c  >rner  of  M  and  lOlJi  Streets^  in  the  cen- 
tral part  of  the  city. 

Hie  annual  meeting  of  die  Sooiely  vas  held 
on  the  10th  of  January,  Alexander  Graham 
Bell  in  the  chair.  The  nieinberj^lnp  of  the 
Society  is  now  about  2,700,  representing  every 
State  in  the  ITnion.  The  following  directon 
were  elected  for  three  years : 

Alexander  Graham  Bell,  General  A.  W. 
Greely,  dii^  signal  officer  of  the  War  Depart- 
ment ;  Henry  Gannett,  chief  geographer  of  the 
TJ.  S.  Geological  Survey;  Angelo  Ifeilprin, 
Academy  of  Natural  Sciences,  Philadelphia; 
Gifibrd  Pinchot,  forester  of  the  TJ.  S.  Govern- 
ment; O.  H.  Tittmnnn,  direetor  of  the  Coast 
and  Geodetic  Survey ;  W  J  McGee,  ethnologist 
in  charge  of  the  Bureau  of  American  Eth- 
nology, ond  Russell  TTiiiman,  New  York  City. 

The  National  Geographic  Society  is  already 
forming  plans  for  the  great  Ibtemational  Con- 
gress of  Geographers  which  will  be  held  under 
its  auspices  in  Washington  in  1004.  It  is  the 
first  time  the  Congress  has  met  in  the  West- 
em  Hemisphere.  These  geographic  Con- 
gresses are  of  intoniation.nl  importance  and  it 
is  expected  that  representatives  from  all  parts 
of  tibe  world  will  attend. 


SCIENTIFIC  NOTES  AND  NEWS. 

At  the  meeting  of  the  Paris  Academy  of 
Sciences  on  January  6,  M.  Bouquet  de  la  Giye, 
the  engineer,  sucewded  to  the  presidency.  M. 
Albert  Gnudry,  the  paleontologi.st,  was  elected 
vice-president,  and  will  be  elected  president 
next  year. 

Tiik  Lavoisier  modal  of  tlie  Paris  Aca<leB>y 
of  Sciences  has  l>oen  awarded  to  Dr.  Einil 
Fischer,  profe^r  of  chemistry  in  the  Univer- 
sity of  Berlin. 
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Da,  John'  C.  Suock,  for  many  years  state 
gcologitt  of  Nev  Jenegr,  baa  been  given  the 
cloirre*-  of  LT..D.  by  Butgen  College. 

Mr.  W'ii.i  ia\(  ^T\r.roNi  was  entertained  by 
tlie  Aiuerlcaii  ln»titut(j  of  Electricul  Engi- 
neers on  Januaty  16. 

I)k.  I'.  C.  CuAMUKHi.iv.  professor  of  geology 
at  the  University  of  t^Jiii'ntro,  has  been  re- 
elected president  of  tlic  (.'iiieago  Academy  of 
Sciences. 

LoHD  Kei.vix  expects  to  visit  the  United 
States  nr  fh«  end  of  nest  month. 

Dr.  B.  U.  i'KUiC/ii,  Uullis  proftaaor  of  matlie- 
matics  and  natural  pbilosophy  at  Harvard 

University,  baa  retvirned  from  Europe.  ITo 
exi>ects  to  resume  the  dntic>H  of  his  professor- 
ship at  the  bcgimiing  of  next  year. 

PttomMW  C.  H.  EioKKUANN  baa  leave  of 
abeenoe  during  March,  and  will  Ti^t  aome  of 

tlie  eave'^  of  western  Cuba  to  secure  ft  series 
of  tlic  cuve  fauna  and  cHpccially  spi»cimcQs  of 
tbe  eave  fiabea  Sivgicola  and  Lueifuga. 

'  PhonasoR  Mobtimer  E.  Coolbt,  bead  of  the 

department  of  mn  lianii^al  f»n!ri!ifH>rinR  in  the 
University  of  Michigan,  was  nominated  for 
tbe  preaidentgr  of  tbe  Uicbigan  Engineering 
S'K'irty,  at  tho  aeasion  of  Januaty  8»  bold  at 

Grand  Rapids. 

Pbofessob  WU.LUM  IIaixock,  of  Columbia 
UniTeiaity,  baa  been  elected  preaident  oi  tbe 
New  Yoric  State  Teaebeni'  Science  Aaioei«p 

tion. 

Professob  Kossel,  who  holds  the  ehuir  of 
jtiiysiology  at  Iluidelbcrg,  has  been  elected  a 
member   of    the    StoeUioIm   Academy  of 

Sciences. 

Phokkssoh  Sadkdeck,  director  of  the  Botan-> 
ical  iluseum  at  Hamburg,  has  retired. 

Tm:  Colonial  Museum  at  Harlem  has  ar- 
rangtnl  to  commemorate,  on  June  15,  the  two- 
hundredth  annf\ ir>riry  nf  the  fic-alli  of  tho 
naturalibt,  Kuinphius,  who  for  forty  years  car- 
ried oa  work  in  botany  and  other  branches  of 
natural  history  on  the  Island  Amboina.  oiu- 
of  the  Jdolucca  Islands.  A  medal  will  be 
atmdc  i^cb  can  be  obtained,  silver  or  bronze, 
and  a  memorial  book  will  be  iaaued. 


A  toJiMiTTEE  has  l>ecn  foru»ed  at  Crouuuay, 
the  birthplace  of  Hugb  Miller,  tbe  puvpoaes  of 

which  are  to  erect  a  museum  and  library  to 

celebrat'*  the  centcjiary  of  Hugh  Miller's  birth. 

Da.  Au'iitis  IIvATT,  curator  of  the  Boston 
Society  of  Natural  History,  aaslstant  in  in- 
TOrtebrale  paleontologj'  in  the  Hiirxnnl  Mu- 
seum ><(  Comparative  Zoology  and  professor 
of  biolofry  and  zoology  iu  Boston  University, 
one  of  tbe  meet  eminent  of  American  natural- 
ists. 'Vii't\  suddenly  fmni  nprii.l.':s:y  nt  Cnta- 
bridgc  on  January  l."),  aged  sixty-three  years. 

Mb.  J.  F,  Wabu,  a  well-kaiown  engineer, 
died  on  January  16,  aged  aerenty-one  years. 

T.  T.  T.  TllORELL,  a  distinguishecl  arach- 
JQolofnst,  died  at  Ueiaingborg,  Sweden,  on  Do- 
oember  28,  in  bis  aerenty-seoond  year. 

Dr.  G.  p.  Tkix,  profeaaor  of  odmparativv 

religions  at  the  University  at  Leyden,  died  od 

January  i;5  at  the  ape  of  seventy-one  years. 

Dit.  Hi  «,<)  \o\  Pkhcjkr,  i)rofessor  of  applitnl 
cbouiistry  iu  the  Technological  Institute  in 
Vienna,  baa  died  at  tbe  age  of  fifty^nine 

yenrs. 

Mil.  J.\MKS  P.  SiiirM.w,  who  published  a 
number  of  papers  on  the  geology  and  paleon- 
tology of  the  region  about  Nottingham,  m> 
eenlly  rlied  at  the  ape  of  fifty-three  years. 

TiiK  position  of  chief  meohauiciau  in  the 
National  Bureau  of  Standards  at  a  aalaiy  of 
$1,400  will  be  filled  by  dvil  aervioa  axamin- 

afi oil  on  February 

We  learn  from  Nature  that  Dr.  W.  A.  Uerd- 
man,  F.R.S.,  profeeaor  of  lodogy  at  Univer- 

sity  College,  Liverpool,  sailed  for  Ceylon  on 
December  26,  1901,  to  undertake  for  the  gov- 
ernment an  inveatigation  of  tlie  iwarl  oyster 
fisheries  of  the  Gulf  of  Manaar.  He  is  a<  com- 
panied  by  an  assistant,  and  in  Ceylon  the  in- 
spector of  the  fiiiherieB  and  his  staff  will  co- 
operate and  provide  boata  and  diveis.  A 
suitablr  sf(  :uT»er  fttr  dredging  and  trawling 
will  be  placed  at  Professor  Uerdman's  disposal 
by  tho  Qoremment  of  Oeylon;  and  tbe  neoea- 
-iiry  gear  and  apparatus  for  collecting  and 
obsorviitionni  work,  and  for  biological  experi- 
ments, have  lx*n  sent  out  in  advance.  I*rq- 
feasor  Herdman  baa  arranged  to  take  aamplea 
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of  the  plankton  tbnraghont  the  voyage  to  Cey- 
lon, and  to  launch  cumnt-floats  at  particnlar 

parts  of  the  course. 

Keutkb's  repreeontatiye  has  Itnd  an  mter- 
▼ienr  with  Oaptain  J.  E.  Berater,  tliB  Canadian 

explorer,  who  is  organizing  nn  tic  rxpndi- 
tion.  Since  his  last  visit  to  England,  when 
he  lectured  before  the  Odonial  Institttte,  he 
has  been  in  Canada,  irhim  he  hu>  scoured  the 
active  support  and  cooperation  of  the  Domin- 
iou  Goremment  for  his  sciicme.  Captain  Bcr- 
nier,  who  is  devoting  his  eervioes  gratuitously, 

ostimafos  the  cost  of  his  expedition  nt  €.^0,000. 
Of  this  ho  has  already  secured  £20,000,  indud- 
iag'  a  oontrilmUon  of  £t,9S0  from  the  Domin- 
ion Government,  nml  £1,000  frnni  Lord  Strntli- 
cona,  besides  large  donations  from  Canadian 
ministers,  members  of  Parliament,  merchant 
•ad  others.  Captain  Bemier  is  now  in  Lon- 
don with  the  object  of  procuring  from  Ung- 
liab  subscribers  the  balance  of  £10,000  neces- 
aai7  for  hia  ackemei 

Throuoh  the  Undneia  of  Kr.  B.  Talbot  B. 

Hj'de,  there  was  an  exhibition  of  the  wearing 
of  Kavftjo  blankets  and  of  beaten  silver  oma- 
menfa  by  Navajo  Indiana  from  New  Kexioo 

in  the  Educational  Museum  of  Teacheia  Ool- 
lege,  Columbia  Universitj-,  on  January  13. 

TuK  Montreal  correspondent  of  the  New 
Tork  Evening  Pott  reports  that  the  Hon.  E. 

H.  Monson,  of  Ottawa,  has  given  a  sum  of 

money  to  the  meclienl  faculty  for  resenrchea 
into  possible  cures  for  tuberculosis.  They 
are  to  be  earned  on  by  Dr.  A.  O.  Nidiolb,  l«o- 

turer  in  pathology,  under  the  direction  of  Dr* 
J.  G.  Adami,  professor  of  jintlirilnc^-. 

A  BAOTERioLooicvL  institute  has  been  catab- 
lished  at  Davoa,  Switaerland. 

Thi  tniBteea  of  the  estate  of  the  late  Na* 

thnri  If;! ski  II  Dole  have  flpren  $100,000  for  the 

j&jstvD  Public  Library. 

The  membership  of  the  New  York  Zoolog- 
ical Bo<Aetj,  aooording  to  the  report  of  the 
executive  committee,  submitted  at  the  sixth 
annual  meeting  on  Jan.  14,  is  now  1,063,  and 
is  steadily  increasing.  The  total  attendance 
at  the  pai^  in  the  past  year  was  527,145,  the 
greatest  attendanoe  on  one  day  being  30,206, 


on  Sunday,  August  81.  The  important  work 

done  included  the  erection  of  tlio  Prlmutes' 
Hous^  at  a  cost  of  $64,160;  the  beginning  of 
the  LioB  House,  to  cost,  when  complete,  about 
$150,000;  the  extension  of  the  fiewn-r  and  water 
systems  of  the  pnrlc,  nt  n  cost  of  §10.400,  find 
the  development  of  Mountain  Sheep  Hill  and 
enelosnres,  at  a  cost  of  $8,60a  Director  Hom- 

mlay  reported  flint  the  Zonlnr^ical  Park  now 
contains  1,674  live  exhibits,  of  which  416  are 
mammals,  659  birds  and  599  reptiles. 

A  rETmoN  has  been  presented  to  King  Ed- 
ward for  the  incorporation  of  the  British  Acad- 
emy for  the  Promotion  of  Historical,  Philo- 
so^cal  and  Fhiloloipcal  Studies,  and  has  been 
referred  to  a  committee  ttf  Lords  in  Council 

Kkprksektato'e  Southard,  of  Ohio,  chair- 
man of  the  House  Committee  on  Coinage  has 
sent  inTitationa  to  a  number  of  the  chief  man- 
Tifacturers,  mercliants  and  others  enprajred  in 
mercantile  puisuits,  to  appear  before  the  Coin* 
age  C<nnmittee  on  Febmaiy  6  at  a  hearing  on 
the  bill  for  the  adoption  of  the  metric  vystem 
of  weights  and  measures. 

The  Treasury  agents  state  that  during  the 
past  season  an  eptdemie  has  prerailed  among 

the  murres,  of  the  Pribilof  Tsbmds,  und  that 
the  birds,  which  are  found  there  in  vast  num- 
bers, have  perished  by  thousands.  The  first 
intimation  of  disease  was  the  i>res<'nce  of  htrda 
about  the  village  of  St.  Paul,  close  in  shore,  so 
weak  that  they  were  readily  taken  by  the  chil- 
dren. Later  dead  birds  wadied  ashore  in  such 
numbers  that  219  ^-ere  counted  in  150  yards, 
while  steamers  from  St.  Michaels  reported 
passing  through  large  quantities  of  dead  birds. 
Til  is  recalls  the  epidamic  which  has  twi<  -e  pre- 
vailed among  the  cormorants  of  the  (^om- 
maudcr  Islands,  greatly  reducing  their  num- 
bcn. 

TiiK  following  lectures  before  the  Franklin 
Institute,  of  Philadelphia,  arc  announced: 

January  17 — 'The  Austrian  and  Italian  Tyrol': 
Da.  GnABLLs  L.  Mitciikix,  Philadelphia. 

JuBBiy  24r— <Tba  AbtHigiBes  tO.  the  Arid  Re- 
gion': PaoTESSoa  W  J  McQcc,  Bweao  of  Ameri- 
can Ethnology,  Washington,  D.  C. 

jRDuaiy  81 — ^' Porto  Rico':  Majob  Gbo.  O. 
Oaovr,  late  Svp^rtateodcat  of  PnbUe  Xastmetien 
in  Porto  Bioo,  Lewisbnrgh,  Fa. 
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February  7— 'Th*  Gaaaa  of  ffae  Ataioipktra'i 
Dr.  11.  F.  KBLUEMt  Central  High  Sshool,  FUla> 

delphia. 

Fctaruaty  14— 'Hm  OaiiTOiia  and  Sierras  of  the 

Great  tv>nflnv(««t':    Mb.  Rodebt  T.  Hitx,  U.  8. 

(ieolo^pnl  Smscy,  Washington,  D.  C. 

Wb  have  already  noted  the  bcqw^t  to  the 
^Mtural  Histoiy  Muflemn,  London,  hy  Kr. 
Philip  Crowley,  of  the  valuable  collection  of 
birds'  opg8.  In  accordance  with  the  terms  of 
the  will  the  trustees  were  permitted  to  tnko 
four  cluteiiW  of  eggs  of  each  species,  or  more, 
should  any  fpocirs  bt>  useful  or  hiferosting  by 
reason  of  variety  or  locality.  I  hc  selection, 
Ae  Lmdon  Timm  statw,  laa*  reomtly  been 
i  i'iiipli'tr^l,  with  tbo  result  that  15,2<^0  fjrjrs  of 
hirdn  have  boon  added  to  the  aeries  of  eggs 
preached  ilk  tbe  coolopeel  department  of  the 
muaeuiD.  TJie  Crowley  bequest  falls  only  a 
ffw  spec!m«»n9  short  of  the  series  of  Indian 
birds'  t^gs  preheated  to  the  nation  by  Mr. 
Allan  Hume  in  1885.  Mr.  Crowley  began  to 
form  his  collection  more  than  forty  years  ago, 
one  of  his  great  ac^uiaitiona  being  Canon 
Tristrant'a  &ie  ooUeetion,  vbidi  oontained  an 
eK^'  of  the  great  uuk  and  one  of  the  Labrador 
duck.  Theae  two  rare  eggs  now  jMua  into  the 
poeeewion  of  tfaa  national  mneeitm — a  matter 
of  some  satiaflietioin,  as  hitherto  the  great 
auk  has  bfvn  rrprowntwl  in  Cromwell  Koiul 
by  two  very  poor  and  broken  specimens.  The 
Crowkir  great  aulc'e  ogg  waa  bought  in  18S8 
for  £35.  A  very  fine  spceimcn  which  came 
into  the  market  last  year  realised  316  guineas. 
One  of  the  moat  interesting  feataree  of  the 
Crowley  collection  is  the  reraarkoblo  sorios  of 
cuckoo's  c^gs  with  tboee  of  the  foeter-fwirenta. 
Of  theee  thM«  are  as  many  aa  87  diiSeient 
clutches,  while  37  species  are  ropfieoented.'  As 
rejrnrd'?  Anslrnliaii  birds  the  musenm  "wrica 
has  hitherto  bwii  markedly  deficient,  ond  as 
the  Crowley  collection  was  particularly  rieh 
in  the  eggs  of  that  continent  tlip  increase  in 
this  respect  is  very  appreciable.  iVom  a  rough 
estimate  it  appeaxa  lhat  the  aeries  of  eggs  in 
the  Natural  iristcry  "Museimi  has  been  in- 
creased by  nearly  a  third  in  respect  of  num- 
bers, and  as  regards  the  species  represented,  by 
at  Icaat  IS  per  cent.  Mr.  Crowley  also  left 
the  mnaeam  the  pick  of  hia  TaluaUe  ooUeotiom 


of  eaotio  buttm^ies.   The  nnmber  of  qieet- 

men?  retaineil  for  the  museum  wns  nearly 
27,000,  representing  about  6,900  species.  The 
selection  made  will  enable  the  mnaeam 
authorltirs  to  fill  imporfiint  paps  in  the  col- 
lection, which  was  most  deficient  in  esampleo 
from  the  looalitiea  in  whidi  the  Orowley  ool- 
loction  was  especially  rich — namely,  West 
Africa,  the  MolnocM»  and  Central  and  South* 
eru  Auicricu. 


f;.V/l7,7W/n'  AND  EDUCATIOXAL  yUWff. 

Amo.vg  the  giftA  recently  received  by  the 
University  of  Pennsylvania  are:  Mr.  William 
lviii?5,  for  the  nrwMcdical  Lal)oratorics ; 

Mr.  James  Hay,  $2,500  for  the  Engineering  De- 
partments; Mr.  Ralph  C.  8t8nnrt»  *n  O.  and 
'02  L.,  $5,0<Hi  t. .warda  the  new  baUding  of  tbe 
Departtncnt  uf  Law. 

Okneral  Isaac  J.  Wistar  has  paid  $12,000 
for  a  triangular  lot  of  ground  at  Thirty-seventh 
Street  and  Woodland  Avenue,  on  which  a  city 
l>olice  station  now  stands.  The  land  will  be 
presented  to  the  University  of  Pennsylvania, 
8o  Aat  the  Wirtar  Institate  of  Anatomy  and 

Biology,  wliich  ndjoin.s  on  the  cast,  and  which 
is  also  u  gift  of  General  Wistar  to  the  Uni« 
versity,  may  bo  enlarged* 

Ma.  3<mn  D.  BaossmAJOi  haa  promised  to 

double  all  sums  of  money  given  to  Vassar  Col- 
lege up  to  $200,000,  betwew  this  time  and 
June,  1902. 

Dn.'  Hbxst  HopKora,  a  ooogregationat 
cl«!rgyraan,  has  been  elected  president  of  Wil- 
liams College.  Ue  is  the  sou  of  Mark  Hop- 
kins, who  waa  preaident  of  the  ooUcgo  from 
1886  to  187S. 

Dr.  SAMt  Ki-  WrtR,  formerly  of  New  York 
University,  has  accepted  a  lectureship  in 
pedagogy  at  the  University  of  Cincinnati,  for 
the  remainder  of  this  year. 

Dr.  IIwswkkk,  docent  in  astronomy  and 
mathematics  in  the  University  at  Xieipzig,  has 
been  appointed  to  an  aaaistant  profeaaorahip. 
Dr.  K.  Zcissig  has  beon  appointed  as^ifstant 
^rofeeeor  of  physics  at  the  Technical  Institute 
at  Darmstadt,  and  Dr.  Fiannentier  aasiatant 
profeasor  of  botany  at  the  Univenity  of 
BesonQon. 
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THE  DEVELOPMh'XT  OF  CllKMrS^TRY* 

The  American  Chemical  Society  exi-sts 
fur  the  advancement  of  chemical  science, 
and  the  betterment  ot  the  cbemieal  pro- 
fession. Every  member  of  it  is  supposed 
to  contribute  his  sharo  of  thouj?ht  and 
energy  to  the  accoinplisiuuent  of  these 
ends ;  and  so  its  work  is  prosecuted  along 
many  lines  of  activity.  Durini?  the  pa.st 
ten  years  tht'  jrrowth  <if  th'_'  Sin'irl.v  has 
been  most  remarkable,  and  tlie  diversity  of 
ite  interests  is  veil  shoim  in  the  pages  of 
its  Journal.  The  once  doubtful  experi- 
ment of  organization  has  justified  itself  by 
success,  and  there  are  livntrer  any  appre- 
hensions as  to  the  I'uliav.  The  Society 
now  stands  before  the  world  well  estab- 
lished, well  recoiriiized,  aeti\i'  and  vigor- 
ous; its  dny.*;  of  weakness  ami  daiiircr  are 
over;  we  cau  hmk  forward  with  euatidence 
to  greater  prosperity,  to  larjrer  (jrowth,  to 
steadily  increasing  usefulness.  Ail  chem- 
istry is  our  provinre,  wlii-ther  it  ho  or^rniu'e, 
inorsranic,  theoretical,  physical  or  applied; 
and  the  narrowness  of  specialism  finds  its 
best  antidote  in  the  Taried  interests  of  onr 
iiieetinjfs.  To  promote  science  and  to  up- 
hold the  dipnity  of  onr  cnmmm-i  prnf^'ssion 
are  the  objects  which  bind  us  together. 

Optimism  is  a  good  thing,  but  it  needs  to 

*  Preaidentisl  addresB  delivered  at  the  Philadel- 
phia ini>i.'ting  of  (he  American  ChemicRt  Society, 

Decemher  30,  1»01. 
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be  tempered  bj  reason.  Uopefuluess  and 
enthuMBsin  are  fine  qualities,  but  tiie  re> 

straint  of  common  sense  should  keep  them 

within  bounds.  Too  much  foini»1acency  is 
dangerous,  and  ou  occasions  like  this  we 
may  well  pause  in  our  gratnlatiomi  over 
past  aehievementB,  to  ask  onnelyes  lAitber 

VP  firo  Iprifliiiijf.  As  clioinists,  wo  owe  some- 
thing tf>  the  srience  which  we  rt-prosont, 
and  the  debt  is  oue  which  cau  never  be  dia- 

charged  absolutely.  Thai  vra  have  done 
much  is  evidence  that  we  ean  and  should 
do  more;  as  a  society  and  as  individuals 
we  may  well  look  about  us  and  stxivc  to 
see  which  way  the  path  of  duty  lies.  We 
cannot  appraise  the  future,  but  we  must 
hrlp  to  make  it.  Only  liv  ac1iii'_'  with  in- 
telligent forethotight  can  we  hope  to  ad- 
vanee  ereditably. 

Betrospection  is  the  one  safe  bans  lor 
prophecy.  The  history  of  science  is  full 
of  suggestions  for  the  days  to  poinf».  and 
even  if  we  do  no  more  than  to  avoid  the 
repetition  of  nustakes,  we  shall  gain  much 
from  the  study.  Great  as  the  past  has 
been,  we  can  make  sure  of  something  better 
stiU,  looking  coahdently  fonvard  to  more 
perfect  knowledge,  to  larger  opportunities 
for  research  and  to  wider  reeognitioti  in 
the  republic  of  It^TrntnEr.  Let  us  srn  how 
chemistry  has  developed  hitherto,  and  liow 
we  can  improve  her  present  condition. 

A  little  over  a  century  ago  chemistiy  was 
hardly  more  than  an  empirical  art — a 
minor  department  in  the  broad  field  of 
natural  philosophy.  There  were  no  chem- 
ists in  the  professional  sense  of  the  term, 
and  no  laboiatiniea  worthy  of  the  name; 
that  i.^.  no  huil<lincrs  wore  iilMnncd  aiul 
erected  for  chemical  purposes  alone;  but 
chemical  investigations  were  conducted  in 
any  room  whieh  happened  to  be  available, 
with  a  disregard  for  convonionce  which 
would  be  intoleruWr  i  -lny.  Kven  at  a 
later  period  the  marvelous  researches  of 
Bersdius  were  performed  in  a  laboratoiy 
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which  was  essentially  a  kitchen.  If  we  use 
the  word  in  its  true  sense,  the  earlier  chem- 
ists were  amateurs;  that  is  to  ny,  men  who 

laliorcd  for  the  love  of  trtith  and  without 
ulterior  professional  motives.  Priestley 
was  a  elergyman,  who  regarded  his  volu- 
minous theologiesl  writings  as  more  un- 

portant  lhaii  his  contributions  to  science. 
Schwle  was  an  ai)otliecary ;  Lavoisier  was  a 
public  oHiciai  with  multifarious  duties; 

Dalton  was  a  schoolmaster  and  arithmeti- 
cian. Before  these  men  and  their  contem- 

porari<>s.  a  vmt  unexplored  territon,'  wa.s 
outspread;  and  no  one  could  suspect  what 
hidden  riches  might  lie  benesth  its  surface. 
Lavoisier,  ^vith  his  emphasis  upon  quanti- 
tative methods;  Dalton,  with  tlie  atomic 
theory ;  Davy,  the  discoverer  and  detiner 
of  elements ;  and  Berzelius,  with  his  genius 
for  qrstem  and  lus  untiring  industry  in 
the  accumulation  of  details,  opened  the 
main  roads  into  the  new  empire.  Special- 
ism in  chemistry  was  practically'  unknown ; 
all  portions  of  its  domain  seemed  to  be 
equally  inviting}  hut  inorganic  problems 
were  perhaps  the  most  ob\'ious,  and,  being 
easiest  to  grasp,  received  the  greater  share 
of  attention. 

There  were,  from  the  beginning,  two 
great  stimnli  to  ch(»mipal  rcsearrh ;  the  in- 
tellectual ini crest  of  the  problems  to  be 
solved,  and  the  practical  utility  of  many 
diseoveries.  Both  forces  were  essmttal  to 
the  rapid  development  of  our  science; 
neither  one  alone  would  have  been  ade- 
quately eft'cctive.  Economic  considera- 
tions, taken  by  themselves,  help  but  little 
towards  the  symmetrical  organization  of 
scientific  knowled|:e.  for  the  practical  man 
has  usually  a  limited,  although  very  direct, 
purpose  in  vivw,  and  may  not  wander  far 
f  rtnn  his  main  issue.  On  the  other  hand, 
the  purely  scientific  investifrator  can  rarely 
exercise  his  full  powers  without  a  certain 
measure  of  popidar  support  and  encourage- 
ment, to  whieh  the  eiqpeetatioifc  of  tuefnl* 
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nen  eoQtribntttL  That  diBeoveiy  mtost  pre* 

cede  application  is  obvious ;  that  systematic 
knowledge  outranks  cmpirieism  is  also 
clearly  true;  but  theory  and  practice  react 
np<m  aaeh.  oQwr,  and  it  ia  oiily  when  they 
work  harmooioudy  aide  by  aide  that  ' lite 

ln^st  n-sult-s  are  attaiiialile.  The  purist  in 
wif'iiee  too  nfrcn  overlooks  this  fact,  aud 
tails  to  reeuguize  his  euurmuuii  debt  to  iu- 
dustry.  The  commeroial  demand  for 
chemical  data  was  an  important  factor  in 
the  establisluiioiit  of  onr  profession,  and 
from  it  we  derive  a  large  part  of  our  re- 
aonrees.  At  bottom,  however,  the  demand 
is  eaaentially  selfish ;  and  the  mantzf acturer 
who  seeks  chemical  aid,  nay.  even  the  tech- 
nical chemist  himself,  is  not  uncommonly 
forgetful  of  his  obligations  to  pure  re- 
search. Every  ohemieal  oeeupstion  ia 
based  upon  discoveries  which  were  made 
without  thought  of  material  profit,  and 
whidi  sprang  from  investigations  under- 
taken in  the  intereata  of  truth  alone.  Even 
theory,  which  the  ignorant  worker  affeeta 
to  despise,  has  its  place  in  the  economic 
world,  and  the  indebtedness  of  the  coal-tar 
induatcy  to  Kekold  can  hardly  be  over^ 
estimated.  Without  theory  aeience  is  im- 
possible; we  should  have,  instead,  only  a 
chaotic  anarchy  of  disconnected  facts,  a 
body  without  a  soul.  Theory  is  to  science 
what  discipline  is  to  an  army;  it  implies 
sj'stem,  method  and  the  intelligent  direc- 
tion of  affairs;  it  is  the  coordination  of 
knowledge,  through  which  the  experience 
of  others  beoomes  best  available  to  na.  The 
vietoriea  ef  research  are  rarely  accidental ; 
if  they  were,  then  the  untrained  tym  would 
have  an  equal  chance  of  success  with  the 
greatest  masters.  Among  ourselves,  these 
oonnderationa  Inay  be  commonplace,  bat 
they  are  opposed  by  certain  popular  mis- 
conceptions which  hinder  our  advancement 
and  work  mischief  to  our  cause.  Cui  bono 
ia  the  one  question  which  science  cannot 
aak. 


Four  agencies  have  beat  ehiefly  instru- 
mental in  building  up  the  chemical  struc- 
ture of  to-day,  namely,  private  cnter[)rise, 
the  commercial  demand,  governmental  re- 
quirements, and  the  extension  of  seientille 
teaching  in  the  nnivenitiea.  Under  tihe 
first  of  these  headings  the  foundations  of 
chemistry  were  hud,  and  the  researches  of 
Cavendish  upon  the  composition  o£  the  at- 
mosphere, may  be  taken  aa  types  of  tiie 
class.  Unfortunately,  however,  the  men 
who  combine  the  requisites  nf  \Yealth,  leis- 
ure, the  inclination  aud  the  ability  for 
leicntiite  investigation  are  few  in  number, 
and  the  output  of  their  labors  is  relatively 
small.  Still,  we  must  admit  that  the  work 
so  accomplished  is  often  far  above  the  aver- 
age in  quality,  and  that  if  it  were  to  cease, 
our  smenoe  would  be  much  the  poorer.  Ita 
motive  is  always  high,  and  unaffected  by 
any  annoying  pressure  from  necessity,  its 
objects  are  purely  scientific 

Seen  from  the  commerGial  side,  ehem- 
iatiy  presents  quite  another  aapect.  Ques- 
tions of  utility  are  now  paramount,  and  the 
advancement  of  science  as  such  has  become 
a  aeeondaiy  affair.  The  manufacturer 
seeks  to  improve  hia  products  or  to 
cheapen  his  processes,  and  calls  for  infor- 
mation which  shall  enable  him  to  do  so; 
specific  industrial  problems  require  imme- 
diate attnutioo,  and  each  one  is  takm  by 
itself,  regardless  of  its  broader  philosophic- 
al bearings.  From  these  conditions  a  cer- 
tain narrowness  must  follow;  no  time  can 
be  wasted  over  eonaideratioas  not  directly 
related  to  the  matters  in  hand,  for  the  anc 
cess  or  failure  of  a  crrcat  enterprise  may 
depend  upon  the  quickness  with  which  the 
obvioualy  eaaottial  work  is  done.  As 
against  this  urgency  of  demand,  no  just 
criticism  can  be  offered ;  wc  may  only  ask 
that  it  shall  be  reasonable,  and  that  science 
shall  be  treated  less  as  a  servant,  aud 
more  aa  a  faithful  ally.  The  commexeial 
chemist  owes  something  to  his  profeasion, 
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tm  wdl  M  to  his  employer;  and  his  indus- 
trial dttti^  ought  not  to  be  incompatible 
with  his  responsibilities  as  a  scientifie  num. 
The  eduoatiou  of  the  manufacturer  is  one 
4^  iLbt  faiu^ns  irideh.  his  has  to  perform, 
and  it  is  one  whieh  is  not  always  eaqr  of 
accomplishment.  Two  points  of  view  have 
t(i  lu'  rwonciled;  solf-inton^st  is  on  tlu-  one 
Hide,  the  benefit  of  science  uu  tlie  other. 

Sevefal  diflleulti«B  beeet  the  pathway  of 
applied  science,  and  interfere  with  the 
work  of  its  practitioners.  The  limitations 
of  the  field  have  already  been  suggested  j 
but  a  more  serious  obstacle  to  progress  is 
found  in  tlie  secretiveneas  of  ttie  employer. 
Tlie  industrial  elieinist  can  not  ])ubrisli  lii.s 
researches,  or  at  best  can  publish  little;  he 
therefore  faiht  to  receive  before  the  world 
the  credit  whieh  is  his  due,  and  aeienee  as 
a  whole  is  the  loser.  A  secret  process,  an 
unjmhlishpd  investisration.  odds  nothing  to 
the  .sum  of  human  knowledge,  and  it  rep- 
resents 8  policy  whieh  is  both  riiort-Bighted 
and  unwi-se.  It  often  covers  ground  which 
hn.s  l)ecii  well  eovered  before,  and  in  that 
case  it  stands  for  misdirected  etiort,  for 
wasted  energy.  I  have  seen»  under  the  seal 
of  confidence,  a  'secret  process  *  which  had 
been  in  print  for  twenty  yeai"s;  its  too  prac- 
tical inventor,  ignorant  of  the  literature 
of  hia  subject,  had  worked  out  his  methods 
indepradently;  had  he  consulted  others,  he 
might  have  saved  both  expense  and  time. 
On  still  brnaflor  prounds  I  believe  we  may 
claim  that  the  publicity  of  science  is  more 
economical  than  the  current  exctusivraeas. 
Where  several  competing  establishments 
produce  the  same  das'?  of  sjoods,  each  one 
tries  to  hide  its  workings  from  the  others. 
Eaeh,  therefore,gaiDS  only  that  new  knowl- 
edge which  it  can  develop  by  itself,  whereas 
with  rrreater  wisdnm  it  might  profit  by  the 
experience  of  all.  Secrets  will  leak  out,  in 
spite  of  precautions;  a  full  interchange  of 
thought  merely  antieipates  the  danger,  and 
at  last  the  manu^eturer  may  find  that  in- 


stead  of  suffering  loss,  he  has  really  re- 
ceived much  for  little.  Possibly  the  com- 
bination of  industries  under  the  so-called 
'  trusts '  may  act  favorably  upon  scientific 
reaeaieh,  for  whra.  rivalry  oeaas^  tits  in* 
oentive  to  secrecy  disappears  also. 

If  wo  study  the  reaction  between  science 
and  industry  at  all  closely,  I  think  we  shall 
find  that  an  eeouomiu  revululiou  of  remark- 
able importance  is  well  under  way.  Like 
all  the  greater  social  movementa,  it  is  go- 
ing on  quietly,  without  noise  or  bluster, 
but  it  is  nevertheless  far-reaching  in  its 
effects.  Haaufaeturing»  once  a  matter  of 
empirical  judgment  and  individual  akill, 
i.s  more  and  more  h«*eoming  an  aggregation 
of  scicntihc  processes,  a  system  in  which 
accurate  quantitative  methods  are  replae- 
ing  the  old  rules  of  thumb.  Exact  weight 
and  measure  are  taking  the  place  of  guess- 
work, and  by  their  means  waste  is  dimin- 
ished and  economy  of  production  is  in- 
sured. I  can  remember  the  day  when  few 
establishmenta  in  America  gave  regular 
employment  to  ehemists;  now  laboratories 
are  maintained  iu  connection  with  nearly 
all  productive  enterprises,  and  the  demand 
for  scientific  service  which  was  formerly 
sporadic,  has  become  well-nii:h  nnivei-sal. 
A  railway  system,  making  contracts  for 
supplies,  does  so  upon  the  basis  of  chemi- 
cal reports;  and  the  work  is  performed  in 
its  own  offices  hy  experts  who  are  perma- 
nently retained.  In  the  management  of  an 
iron  furnace,  ore,  flux,  fuel  and  product 
m  analyzed  from  day  to  day,  by  methoda 
of  amazing  rapidity  and  considerable  ex- 
actness. Fertilizers  are  sold  upon  chemical 
certificate  after  preparation  under  chem- 
ical rules;  sugar  is  refined  by  chemie- 
al  processes,  and  taxed  according  to  ehemJe- 
al  standards;  medicine  is  enriched  by  new 
remedies  of  chemical  origin;  in  short,  our 
science  touches  every  productive  industry 
at  many  points,  and  aids  in  its  traasforma^ 
tion.   Metallurgy  is  becoming  more  and 
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more  a  chemicai  ait ;  photograpby,  a  mod- 
em aetenoe,  rests  vpwL  ehemiesl  fbnn- 
dati<m8 1  with  the  aid  of  tiw  deotrie  furnace 
new  chemical  industriei?  are  sprin5:^ing  into 
existence;  and  every  one  of  these  agencies 
reacts  upon  the  chemist,  by  increasing  the 
demand  fdr  his  services  and  his  wares.  In 
Germany  this  development  of  applied 
science  has  gone  the  farthest;  and  in  that 
country  a  single  establishment  may  employ 
from  fiftar  to  more  fhan  a  hundred  ehemists 
in  its  regular  work.  Some  of  these  men 
are  aii:':}  <i-s  merely,  hut  others  are  engaged 
in  sy^iicmatic  research,  which  has  both 
aciaioe  and  industry  in  view.  This  appre- 
eiatMUi  of  research  as  such  is  something  to 
which  few  of  our  Aniorican  manufacturers 
have  attained}  and  it  marks  the  highest 
step  yet  taken  in  the  line  of  industrial 
progress.  The  modem  era  began  when 
hand  labor,  which  means  individualism, 
gave  way  to  machinery;  but  the  machine 
is  a  symbol  of  organized  intellectual  power, 
and  adence  is  the  bed>roek  of  its  founda>- 
tion.  Chance  and  supposition  are  out  of 
place  in  the  industrial  world  of  to-day. 

Taming  now  to  the  governmental  side 
of  seienee,  we  find  that  ^  services  of  the 
ehemist  sve  ereiTwhere  in  demand.  Every 
civilized  gorcramentnow  maintains  chemic- 
al laboratories,  and  for  purposes  of  the 
moat  YSried  kind.  The  aecnracy  of  the 
coinage  is  determined  "by  the  assajor;  snp- 
plies  for  public  use  are  tested  by  analytical 
methods;  taxes  are  assessed  in  terms  whicli 
need  chemical  interpretation ;  the  armor  of 
the  hattisBhip  and  the  expleaive  of  the  tor- 
pedo  depend  for  their  efficiency  npoa  the 
skill  with  which  our  work  is  done.  The 
sanitation  of  cities;  their  water  supply; 
the  disposal  of  sewage;  the  effesti'raateaB  of 
antiseptics ;  the  qnality^  of  gas  for  lighting 
or  of  a.sp1ialt  for  paving;  the  warfare 
against  the  adulteration  of  food— all  of 
theaa  qiusationa  are  eaaentiaUy  ohemieal  in 
diaraeCer,  and  are,  or  shoold  h^  settled  in 


the  official  laburatury.  The  aggregate  of 
this  work  is  B(»nething  enomoui;  and  yet, 
like  commercial  chemistry,  it  has  tttiUty, 

not  science,  in  view.  Science  may  advance 
because  of  it,  but  that  is  not  the  main  pur- 
pose; the  application  of  existing  knowledge 
to  public  uses,  and  the  creation  of  new 
knowledge  arc  two  distiiiet  tliing.s.  Here 
again  chemistry  is  a  ser^'ant,  nothing  moi'e. 

Throughout  the  scientific  bnreaos  of  the 
government  this  seeondsry  eharaeter  of 
chemistry  appears.  In  the  Ocfdogical  Sur- 
vey it  is  an  aid  to  geology;  in  the  Depart- 
ment of  Agriculture,  agriculture  is  to  be 
advaneed;  in  the  medical  sorviee  of  the 
army  or  the  navy,  the  interests  of  medicine 
come  first.  Chemistry  for  its  own  sake  has 
as  yet  little  or  no  governmental  support; 
astronomy  is  eneotu-agcd,  geology  reoeiTea 
assistance,  the  biological  sciences  are  given 
opportunities  for  growth;  but  our  profes- 
sion is  merely  utilized,  without  thought  of 
its  significance,  its  laborers  being  too  often 
overworked  and  nndnrfiaid. 

In  an  incidental  way,  however,  the  gov- 
ernmental laboratories  accomplish  some- 
thing for  pure  science,  albeit  with  little 
direct  eneouragement  and  in  q>ite  of  dilB- 
eultiea.  The  official  chemist,  nnHke  his 
commercial  brother,  is  not  always  crowded 
for  time ;  his  work  can  be  done  in  a  some- 
^vriiat  more  Idaniely  manner,  for  it  ia  nn> 
affected  by  any  demand  for  immediate 
financial  returns ;  and  so  abi?tract  re- 
searches, if  they  bear  in  any  way  upon  the 
problems  which  are  assigned  him,  are  some- 
times within  his  readi.  CShemistxy  owes 
much  to  investigations  of  this  class;  and 
the  papers  which  issue  from  ofReial  labo- 
ratories are  by  no  means  to  be  despised. 
Good  wmrk  is  done,  hut  there  ought  to  be 
more  of  it ;  research  should  heeome  a  reeog- 
nizcd  duty,  rathei-  than  an  employment  for 
spare  time.  It  would  be  well  if  every  gov- 
ernment oonld  he  made  to  see  that  the  use 
of  Bcienee  implies  the  eneooragment  of 
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science;  for  then  we  might  hope  for  the 

establishment  of  laboratories  for  purposes 
of  invest  i<.MtIon  alone.  To  this  proposition 
I  shall  recur  later. 

We  uuw  come  to  the  fourth  of  the  agen- 
cies by  which  ehemistiy  has  been  devel- 
oped, the  educational,  .iikI  this  is  the  most 
important  of  all.  Scieutiiii-  rweareli  ha.s 
become  &  definite  function  of  the  modern 
univeni^,  wh««in  the  creation  of  knowl- 
edge is  given  equal  rank  with  the  distribu- 
tion thereof.  Education  to-day  differs 
from  the  education  of  former  times,  in  that 
a  lower  place  is  e^ven  to  mere  authority ;  it 
goes  more  to  the  foundation  of  things,  and 
so  secures  a  foothold  from  whiHi  it  ean 
build  much  higher.  Research,  both  for  its 
own  sake  and  as  an  example  to  the  student, 
is  now  expeeted-of  tiie  teacher;  his  pupils, 
coming  face  to  fiice  with  the  linutations  of 
knowle<1ir<\  nve  shown  the  problems  wliich 
demand  solution,  and  are  taught  some- 
thing, by  practice  and  by  preoq>t,  of  the 
manner  in  which  they  can  be  solved.  The 
student  learns  that  science  is  a  living 
growth,  and  that  every  earnest,  sincere, 
well-trained  scholar  can  do  something  to- 
wards its  development.  If  we  examine  the 
choniioal  journals  of  the  nineteenth  cen- 
tury, we  shall  find  that  by  far  the  larger 
part  of  the  discoveries  therein  recorded 
were  made  in  tiie  laboratories  of  univeni' 
ties  or  schools.  Even  in  our  own  journal, 
with  «11  its  contributions  from  technical 
and  official  sources,  over  sixty  per  cent,  of 
Hie  eommunicattons  published  are  of  Hm 
elass.  The  significance  of  this  fact,  how- 
ever, must  not  be  overestimated ;  we  should 
remember  the  restrictions  under  which  the 
tedinical  chemist  labois,  whereas  to  the 
university  professor  publication  is  almost 
as  the  breath  of  life.  His  professional 
standin-r,  his  chances  of  promotion,  are  pro- 
foundly affected  by  the  amount  and  char- 
acter of  the  work  whteh  he  puts  fortii; 
silence,  to  him,  means  the  possible  reproaeh 


of  inaetivity;  he  must  publish  or  remiun 
obseare.  Furthermore,  we  must  not  for- 
get that  the  teacher  owes  a  debt  to  tech- 
nology which  can  never  be  repaid.  The 
commercial  demand  for  applications  of 
science  has  enlaiged  the  field  of  education, 
by  compelling  the  establishment  of  poly- 
tcehnie  schools.  These  institutions,  all  of 
them  of  recent  date,  give  employment  to 
thousands  of  uistructors;  they  supplement 
the  universities,  they  multiply  the  facili- 
ties for  scientific  work,  and  from  them,  too, 
tliere  hows  a  steady  stream  of  contributions 
to  knowledge,  to  which  tiie  ehanist  is  add- 
ing his  f oU  share. 

Apart  from  the  freedom  to  publish,  the 
university  teacher  has  one  great  advantage 
over  the  technical  man.  Ue  is  not  confined 
to  any  limited  Add  of  operations,  such  ss 
the  chemistry  of  soap,  or  iron,  or  coal-tar; 
the  whole  domain  of  the  science  lies?  open 
before  him  to  explore  where  he  will.  The 
possible  utility  of  the  work  need  not  occupy 
his  mind;  he  can  attsck  any  problem  he 
chooses,  and  fiorn  any  point  of  view.  And 
yet,  with  all  incentives  to  breadth,  his  re- 
searches may  still  be  tainted  with  narrow- 
ness, lor  tfie  inevitable  tendency  to  special- 
ize puts  its  restrictions  upon  him.  It  is 
much  easier  to  be  a  physical  chemist,  an 
organic  chemist,  an  agricultural  chem- 
ist or  an  analyst,  than  it  is  to  be  a  ehmn- 
ist;  and  chemists,  in  the  larirer  sense, 
are  few.  It  was  Berzelius,  I  think,  who 
said  that  he  was  the  last  man  who 
could  ever  know  all  chemistry,  and  the  say- 
ing was  both  wise  and  true.  Sizly  yean 
ncrn  our  science  could  be  mastered  in  its  en- 
tirety by  one  industrious  student;  to-day 
it  is  so  vast  that  subdivision  is  neeesnry. 
Still,  special  research  is  not  incompatible 
with  breadth  of  view;  ever^'  chemist  should 
understand  the  nature  of  the  frreat  central 
problems;  he  should  stand  high  enough  to 
overlook  the  field,  no  matter  how  small  a 
comer  of  it  he  may  prefer  to  cultivate  per- 
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■onally.  Broadnen  of  minid  does  not  im.' 
ply  &  nattming  of  re«mrea,  a  futile  waste 

of  oppurtunity ;  it  means  an  intelligent 
appreciation  of  all  good  scientific  work, 
whether  it  be  within  our  own  bailiwicii  or 
elwwliere.  To  exalt  cm  apeeially  at  tbe 
opanaa  of  others,  to  claim  supremacy  for 
our  own  small  interests,  indicate  a  self- 
conceit  which  is  both  mischievous  and  ab- 
aunL 

With  so  many  opportunities  for  research, 
and  with  numberless  pi*oh!eiiis  in  sight, 
chemistry  should  have  grown  according  to 
some  law  of  symmetry,  giving  us  to-day  a 
wdl-tMlaaead  and  hannoaions  whole.  Hia- 
tory,  howevt  r,  tells  a  different  tale.  The 
science  has  expanded  enormously  in  some 
dtrectiotui,  and  advanced  slowly  in  others; 
a  glaring  diapn^rtion  ia  the  result  For 
tlua  condition  of  affairs  there  are  two  rea- 
sons: lack  of  coordinated  labor  and  the  in- 
fluence o£  fashion;  for  there  are  fashions 
in  thinking,  just  as  there  are  in  dress,  and 
only  the  most  original  minds  can  escape 
from  their  domination.  Theoretically, 
every  investigator  is  free  to  follow  his  own 
bent;  practically,  his  course  is  shaped  by  a 
compleKity  of  cireumstaneea.  The  line  of 
least  resistance  is  the  easiest  Une  to  take, 
and  in  science  that  is  determined  by  tem- 
porary conditions.  Certain  researches  have 
been  froitfol;  and  so,  like  miners  floddng 
to  a  new  camp,  we  are  tempted  to  enter  the 
same  field,  rather  tlian  to  play  the  pioneer 
elsewhere.  The  greatest  prospect  of  im- 
nadiate  sneeess  is  the  power  whieh  attraets 
w.  Through  influeneea  of  this  kind  chem- 
istry has  developed  unevenly,  with  one  side 
over-cultivated  and  another  suffering  from 
neglect. 

.  To  illustrate  my  meaning.  I  do  not  wkh 

to  underrate  the  importance  of  organic 
chemistry,  nor  to  question,  in  the  smallest 
degree,  the  value  of  its  achievements.  Its 
interest  its  attraetiTenesSy  tha  beauty  of 
its  matiiodB,  its  profonnd  influence  upon 


ehemkal  theory',  are  all  admitted ;  and  yet 
it  haa  received,  it  seems  to  me;  an  unduB 

share  of  attention.  During  fifty  years  a 
large  ma.iority  of  all  chemical  investigators 
devoted  themselves  to  this  one  branch  of 
chemistry,  leaving  only  «  ftrw  wwrkers  to 
occupy  other  fields.  Organic  diaiiiatry  was 
the  fashion;  in  it  reputations  were  easiest 
made;  the  great  professional  prizes,  the 
best  positionB,  went  to  its  devotea. 

Now,  in  ^ite  of  all  that  organic  chemis- 
try has  accomplished,  we  may  fairly  admit 
that  chemical  research  should  have  a 
broader  scope.  Carbon  is  but  one  element 
among  many;  and  all  must  be  considered 
before  we  can  be  sure  that  our  interpreta- 
tions of  chemical  phenomena  are  .smmd. 
Special  cases  are  easily  mistaken  for  gen- 
eral laws;  and  to  sueh  errors  w«  beeoma 
liable  when  wc  confine  our  studies  within 
too  narrow  bound.s.  Fortunately  for  chem- 
istry, a  broadening  process  has  begun;  and 
the  prospects  for  tha  future  are  moat  en- 
couraging. 

During  the  past  ten  or  fifteen  years  two 
movements  have  gained  headway  in  the 
chemical  world.  One  is  marked  by  the  re- 
vival of  interest  in  inorganic  problems,  the 
other  by  the  development  of  physico  chem- 
ical research.  To  a  certain  extent  the  two 
have  much  in  common ;  each  one  is  aided,  I 
might  say  fertillBed,  by  eoneeptioiis  hot- 
rowed  from  the  org-ariic  field;  both  are  al- 
ready fruitful  to  a  remarkable  decree.  In- 
dependent jumuals  devoted  entirely  to 
InofganM)  or  physical  ehendatry,  have  come 
into  ezisteuee,and  investigators  of  thehigh- 
cst  rank  fill  them  with  contributions.  It  is 
not  my  purpose  to  discuss  either  movement 
in  detail ;  I  mention  them  as  symptoms  of  a 
more  liberal  apirit  in  researeh,  as  indicating 
the  commencement  of  a  new  era.  Physical 
cheTiiistrA-  in  particular  is  becoming  the 
center  of  interest;  laboratories  are  built 
and  equipped  for  its  benefit  alone ;  it  bida 
fidr  to  surpass  even  organic  (Amustry  in 
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ite  domiiiioii  over  chemical  thought.  One 

danger,  however,  confronts  it — the  danger 
of  self-exaggeration,  stimulated  by  over- 
popularity.  Physical  chemistry,  to  achieve 
tihe  beat  leanlta,  haa  need  of  data  drawn 
from  other  lines  of  chemical  re  ir!i;  if 
they  are  iiee:lppted,  it  in  turn  will  suffer. 
Even  liuw  too  large  a  proportion  of  its 
votaries  are  worldiig  in  one  field ;  that  is»  on 
questions  growing  out  of  the  current  theory 
of  solutions,  and  other  subject.s  fail  to  re- 
ceive the  attention  which  thty  dpserve. 
Thia  atftte  of  aSMn,  thia  lack  of  proportion, 
ia  doubtless  only  temporary,  for  towards 
physical  chemistry  all  chemical  theories 
converge,  and  no  phase  of  it,  therefore,  can 
long  escape  consideration.  The  very  nature 
of  pfajrioat  ehemiatry  impliea  the  pndiibi- 
tiou  of  narrowness;  broad  conceptions  and 
deep  insight  are  essential  to  its  being. 

When  we  consider  the  complex  influences, 
tiie  varied  demaada,  through  which  ehemia' 
try  has  developed  hitherto,  we  can  only 
wonder  at  tho  onteomc.  Utidor  the  cironm- 
stances,  a  symmetrical  growth  was  impos- 
aiblo;  the  marvel  ia  HaA  so  much  could 
have  been  accomplished.  Out  of  iinorgan^ 
ized,  xincoordinated,  individual  efforts  a 
true  science  has  come  into  existence,  equal 
in  dignity  to  any  other  within  the  domain 
of  learning.  All  aeienee  ia  defeetive,  but  in 
its  very  imperfections  we  find  its  greatest 
charm.  Through  them  alone  effort  be- 
comes possible;  a  wise  discontent  on  our 
part  ia  the  first  condition  for  progren.  If 
all  were  known,  research  would  come  to  an 
end;  nothing  could  arouse  onr  cnriositj-; 
the  human  mind  would  atrophy  for  want 
of  CKcrdae.  The  search  for  truth  b  better 
than  tha  truth  itself— if  I  may  be  allowed 
thu'^  fo  paraphrase  the  well-k^n^vn  words  of 
Le&sing.  In  what  direction,  then,  shall  we 
pursue  our  search,  and  with  what  promiae 
for  the  futorct  HVhat  arc  the  needa  of 
chemistry  T 

Pardon  me,  now,  if  I  apparently  indulge 


in  commoi^lace;  if  I  eita  some  considera- 
tions of  almost  alphabetic  simplieity.  Fun- 
damental principles  lie  so  close  to  oiu*  eyes 
that  they  are  easily  overlooked;  and  from 
negligence  of  that  kind,  uiadiractad  eflfort 
may  follow.  We  must  review  our  lessons 
sometimes  in  order  to  inake  sure  of  what 
wc  really  know.  In  the  first  place  it  is  well 
to  bear  in  mind  that  ehemiBtry  and  phynea 
are  not  sharply  distinct;  that  they  are  two 
parts  of  the  same  erreat  body  of  truth ;  and 
that  neither  can  be  studied  to  the  best  ad- 
vantage without  aid  from  the  other.  Both 
rest  upon  the  same  two  basic  doctrines  ^fhe 
coascn*ation  of  energy  and  the  persistence 
of  matter— conceptions  which  supplement 
each  other  and  which  give  our  work  its 
phlloBophieal  validity. 

If  we  try  to  consider  chemistry  by  itself, - 
to  conceive  of  it  ns  an  independent  branch 
of  learning,  we  stiall  find  that  it  has  but 
one  fundamental  problem,  naaidy,  tiie 
study  of  ehemioal  reactions.  From  certain 
kinds  of  matter  certain  other  kinds  are  pro- 
duced; and  we  merely  investigate  the  laws 
whidi  govwn  fto  tranafonBiatimis.  If  we 
prepare  new  compounds,  we  discover  that 
Ktich  and  such  react  ions  are  possible,  and 
we  describe  their  products.  If  we  are  in- 
terested in  chemical  equilibrium,  we  seek 
to  determine  the  limits  between  which  a 
given  chanfje  can  occur.  Even  our  notions 
of  chemical  structure  and  atomic  linking 
are  but  devices  through  which  reactions  and 
their  products  may  be  coordinated.  In 
every  ease  the  reaction  is  the  ultimate  ob- 
ject of  purely  chemieal  research,  and  wo 
try  to  ascertain  its  laws.  Beyond  this  we 
enter  the  realm  of  physics;  we  desenbe 
each  kind  of  matter  in  thermal,  optical, 
electrical,  nieclianical  and  (^'ravitational 
terms,  and  we  discuss  the  phenomena  of 
chemieal  change  in  similar  pliraseology. 

Let  ua  take^  for  example,  any  reaction 
whatever,  and  see  what  its  complete  investi- 
gation signifies.  At  once  the  problem  will 
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rMdve  itself  into  four  parts,  two  statical 
and  two  dyxuuuical,  not  one  of  whick  can 
loglieally  be  negrleeted.  First,  there  are  the 
eabstances  which  enter  into  the  reaction; 
f?ccon(31y,  the  physical  stimulus,  thermal, 
electrical  or  actinic,  which  starts  the  re- 
action ;  thirdly,  the  phenomena  which  occur 
during  the  reoetico;  and  finally,  the  anb- 
stances  produced  by  the  re.iftion.  An  ini- 
tial state  of  eqiiilibrium  is  disturbed  by 
some  application  of  energy;  transforma- 
tioDB  of  energy  take  place,  and  in  a  final 
state  of  equilibrium  the  process  comes  to 
an  end.  Through  a  mixture  of  irmes  hav- 
ing certain  physical  properties  we  pass  an 
eleetric  spark ;  they  unite  to  form  a  liq;nid 
with  different  physical  properties,  the  pro- 
cess being  nttcn  l  1  by  a  clianp:e  of  volume 
and  great  evolution  of  heat.  The  fact  of 
union  is  ehemical ;  the  other  phenomena  are 
phyaieal ;  and  the  two  aeta  of  eonnderations 
are  so  interlaced  that  we  are  compelled  to 
take  them  together.  Intellectually  we  can 
discriminate  between  tiiem,  but  the  line  of 
draumsatioii  is  eaaoitially  ideal.  The 
chemical  composition  of  matter  cannot  be 
studied  apart  from  its  physical  relations, 
nor  discussed  Avithout  the  aid  of  physical 
terminology. 

It  is  easier  to  preach  than  to  practice; 
to  say  what  should  be  done  than  to  do  it. 
Between  the  theoretical  statement  of  a 
problem  and  the  practical  method  by  whieh 
it  may  be  aolved  there  ia  a  profound  golf, 
over  which  a  direct  passage  is  perhaps  im- 
possible. No  reaction  has  yet  lieen  ex- 
haustively studied  on  the  liues  wliich  I  have 
laid  down,  and  poanbly  none  ever  will  be, 
for  the  difficulties  in  the  way  of  such  a  re- 
search are  almost  insnperahle.  Of  all  the 
snares  which  nature  sets  before  our  unwary 
feet,  that  of  apparent  simplicity  ia  tiie  most 
deeeptiTe.  Honest  complexity,  evident  at 
Bi?:ht,  we  may  hope  to  overcome;  it  is  the 
unseen  obstacle  which  baffles  us.  In  the 
present  inatanee  a  prim^  diffienlty  is  the 


definition,  the  isolation  of  a  reaction  by 
itself,  apart  from  other  chemical  changes. 
Nearly  every  reaction  whieh  we  ean  ob> 
serve  is^  in  reality,  a  complex  of  several  re- 
actions—a series  of  steps,  some  of  which 
may  easily  escape  our  notice.  We  measure 
certain  phenomena,  only  to  find  at  last  that 
oar  result  is  an  algebraie  sum,  and  that  we 
have  more  unknown  quantities  than  equa- 
tions. "We  cannot  solve  our  problem  until 
these  factors  have  been  recognized  and 
separated. 

To  study  individual  reactions,  then,  ex- 
cept for  the  determination  of  definite,  spe- 
cial phases,  is  not  the  best  mode  of  proced- 
ure; ehemistry  would  advance  but  dowly 
were  we  restricted  to  such  a  method.  In 
ordinary  ehemical  research,  in  the  work 
of  the  compound-maker,  for  example,  the 
initial  and  final  stages  of  a  series  of  reac- 
tioos  are  huTestigated,  and  in  that  way 
valuable  data  are  obtained.  But  the  aim 
of  science  is  not  so  much  to  amass  facts  as 
to  connect  them  by  laws  and  principles  ^ 
and  the  more  genmral  the  latter  beeome,  the 
greater  ia  their  Intellectual  value.  We  can 
not  build,  of  course,  until  we  have  the  ma- 
terials, but  between  brick-making  and 
architecture  the  difference  ia  great  indeed. 

Leaving  now  the  apparently  simple,  and 
turning  to  the  visibly  complex,  let  us  see 
whether  we  cannot  attack  all  reactions  col- 
leetively,  and  in  that  way  reach  a  more 
general  atatement  of  onr  real  experimental 
problems.  All  reactions  display  the  same 
fundamental  phenomena,  namely,  changes 
of  composition,  changt^s  of  properties  and 
transformationa  of  energy;  if  we  ean 
classify  our  data  under  these  categories,  we 
shall  bedn  to  see  more  clearly  the  road  we 
are  to  follow. 

Now,  reourring  for  a  moment  to  llie 
analysta  of  a  single  reaction,  we  may  con- 
sider its  two  statical  terms,  the  nature  of 
the  substances  with  which  we  begin  and 
end.  In  any  particular  inatanee  llieie  qiMB- 
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tions  Bre  special  and  limited;  but  throTigh 
them  we  discover  facts  which  may  be 
gronp6d«i1ihoib«riof  ]ik«ld]id.  PrMently 
we  ihAll  readi  tbe  diieriininaiion  betmoi 
elements  and  compounds;  and  sooner  or 
later  we  shall  find  ourselves  face  to  face 
with  one  of  the  ultlinate  pvoblttoui  of  all 
science  — the  nature  of  matter  itself.  In 
this  prubU'tn  nil  quostions  of  chemical  com- 
position come  to  a  focus ;  it  goes  back  of  the 
reaction  to  the  substances  which  react;  but 
it  tNdongB  Actually  to  phjBica,  and  its  eaam- 
tial  details  admit  of  description  only  in 
phyBioal  terms.  Chemistry,  liowever,  is 
doing  the  must  towards  its  solution,  fur  it 
ii  through  ehemieal  reaearehea  that  Taria> 
tions  in  the  composition  of  matter  are  best 
explained.  The  indebtedness  o|  cfaenistry 
to  physics  is  thus  fully  repaid. 

IVhat  ia  matter  t  Is  it  eontinaouB  or  dia- 
orete,  atomic  or  made  up  of  vortex  rings  in 
the  ether?  These  questions  admit  of  only 
partial  answers,  and  doubtless  their  final  so- 
lution ia  nnattainahle  bj  man.  They  arc, 
nevertheleaa,  pettte&j  legitiinftte  cpiestiona 
for  snimiee  to  ask;  and  a  tentative  reply,  of 
great  practical  value,  is  given  by  the  atomic 
theory.  Whether  it  be  true  or  false, 
whethar  the  ehemieal  atoma  are  ultimate  or 
divisible,  this  doctrine  is  the  connecting 
thread  upon  which  our  profonndest  ?7ener- 
alizations  are  strung,  and  it  is  hard  to  see 
how  we  eontd  do  without  it.  Once  a  mere 
ipeeulation  of  philosophy,  Dalton  gave  it 
quantitative  meauincr;  and  from  his  day  to 
the  present  every  great  advance  in  chemical 
tiieory  haa  found  its  dearest  statement  in 
atcmiic  terms.  Chemical  equations  and 
formula';  the  laws  which  correlate  the 
density  of  a  gas  with  its  composition;  the 
law  of  Dulong  and  Petit;  our  ideas  of 
vtHBDffy  and  molecular  stmetmne;  the 
ppriodie  law;  and  the  relations  of  stereo- 
chemistry, are  all  connected  by  the  atomic 
theory,  whose  retention  in  science  is  there- 
fore fully  juatifled.  It  may  not  he  beyond 


erifieisra  :indeed,  it  should  be  eriticized  ; but 
it  wouid  be  the  utmost  folly  to  abandon  the 
theory  before  something  better  has  been 
framed  to  take  its  place.  Vague  and  nu- 
satisfactory  arc  the  attenipt.s  which  have  so 
far  been  made  to  supplant  it.  Physics,  un- 
aided by  ehemiatry,  may  readi  tlw  ooneep- 
tion  of  molecules;  but  the  subdivision  of 
the  latter,  the  identiflcatiou  of  their  parte, 
is  the  function  of  the  chemist  alone. 

If  the  nature  of  matter  is  the  fint  de> 
ment  in  the  atndy  of  ehemieal  reaetiona* 
the  natui-e  of  ehemieal  union  is  the  seeond. 
If  eombiiiation  consists  in  a  juxtaposition 
of  atoms,  what  is  the  force  which  drawa 
and  holda  them  togethart  Whetiier  we  eaa 
answer  this  question  or  not,  we  may  investi- 
g-ate  the  laws  under  which  chemical  action 
is  operative,  and  so  develop  an  important 
portion  of  phyneal  ehemiatry.  Prdblemaof 
chemical  equilibrium,  of  limiting  condi- 
tions, of  afliiiity  and  the  speed  of  reactions, 
all  come  under  this  heading,  and  these  are 
fit  subjeete  for  inveatigatioD  in  the  labo- 
ratory. For  inataaoe,  ehemieal  aetion  ia  im- 
possible at  very  low  temperatures,  and  at 
siiffieieutly  high  temperatures  all  com- 
pounds dissociale ;  each  reaction,  therefore^ 
is  confined  to  a  eertain  part  of  the  ther' 
mometric  scale,  which  in  many  cases  is 
measurable.  In  other  words,  chemical 
change  is  a  function  of  temperature,  no 
matter  what  additional  factors  ite  complete 
study  may  involve.  It  may  also  be  effected 
through  the  agency  of  electrical  or  actinic 
impulses;  and  here  again  experimental  re- 
search haa  a  wide  field.  Were  physical 
chemistry  reatricted,  as  it  is  not,  to  this 
class  of  iuvestieations  alone,  it  would  still 
have  abundant  occupation.  These  illustra- 
tions are  enough  for  my  immediate  pur- 
pose, but  they  could  be  multiplied  ind^- 
nitely. 

Directly  growing  out  of  these  tno  funda- 
mental questions,  and  partly  identifiable 
with  them,  are  tyfc  othor  problems  of  great 
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generality  and  importance.  First,  wliat 
laws  connect  the  properties  of  coinpt)uuds 
irith  their  composition  t  Sooondly,  what 
Inm  govern  the  tmnsfDnuations  of  energy 
durintr  f>hemi«'al  cli;uij,'e1  Along  each  of 
these  lines  a  largo  amount  of  work  has  been 
done,  mostly  eini)irical ;  and  some  regulari- 
ties, some  minor  laws,  are  already  reeog- 
nizptl.  Systematically,  however,  neither 
field  is  well  known,  and  both  ofler  rich 
prizes  to  the  investigator.  Great  maases  of 
more  or  leas  available  data  now  exist;  but 
rarely  do  wc  find  any  group  adequately  de- 
veloped. The  (letcnniiiatioii  of  constants  or 
the  measurement  of  thermochemical  rela- 
taeoa  is  tedious  in  the  extreme;  but  a  vast 
amoimt  of  such  work  needs  to  be  done 

under  some  definite  system  or  plan.  At 
present  wo  have  a  datum  here  and  a  datum 
'Qiwe;  some  one  in  Germany  makes  a  few 
measurements,  some  one  in  Fraaee,  or  Eng- 
land, or  America  makes  a  few  more ;  but 
sddom  is  there  any  attempt  at  cooperation, 
and  the  isolated  ^irta  do  not  always  fit  to- 
gether. The  thnrmoehemicat  data  aie  espe- 
cially difBcult  to  determine  accurately,  and 
still  more  difficult  to  diseuss  in  such  a  way 
as  to  develop  any  clearly  defined  law.  In- 
deed, thermoehanistiy,  of  late  years,  baa 
filleTi  ot;t  of  favor;  for  to  many  chemists, 
despite  its  promise,  it  seems  to  lead  no- 
where. But  laws  must  exist  under  all  these 
troubling  questions,  and  we  eannot  despair 
of  their  diseoveiy.  We  can  aoeomplish 
little,  however,  unless  we  consider  each  of 
the  four  great  fundamental  problems  with 
referoBoe  to  the  others,  for  they  are  sq>ap 
raUe  only  in  theory.  Scientific  researeh  k 
not  linear,  step  followirif?  step  in  rotnilar 
succession;  it  is  a  network,  rather,  ^vhoso 
interlacing  threads  are  woven  into  patterns 
of  infinite  variety.  We  trace  individual 
fibers,  we  see,  more  or  less  clearly,  a  part 
of  the  design ;  smd  this  is  the  most  that  any 
one  of  us  can  ever  hope  to  do. 
Now,  whether  we  regard  the  fundamental 


questions  of  chemistry  as  four  in  number, 
or  condense  them  iutu  two,  we  cun  use  our 
elassifieation  aa  an  aid  to  reaeareh.  Success 
in  the  latter  means  a  wise  selection  of  prob- 
lems, a  choice  which  is  conditioned  by  our 
strength  and  our  resources;  but  the  first 
Step  is  to  understand  the  bearings  of  what 
we  are  trying  to  do.  Whether  our  purposes 
are  modest  or  ambitious,  our  work  must 
have  an  influence  upon  that  of  others,  and 
the  broader  the  plan  upon  which  it  ia  eon> 
eeived,  the  better  the  ontoome  will  be.  One 
bullet  well  aimed  is  worth  more  than  a 
volley  at  random.  One  fact  with  a  purpose 
outweighs  a  hundred  scattering  obaervu- 
tioDS.  We  may  wdl  ask,  'ttierefore,  wbat 
investigations  are  most  needed  by  ebemia* 
try  to-day! 

First,  as  to  the  nature  of  matter,  with  all 
that  that  question  implies.  Taking  all 
kinds  of  matter  into  consideration,  and 
starting  with  the  established  distinction  ])e- 
tween  elements  and  compounds,  it  would 
seem  to  be  obvious  that  work  is  most  im- 
peratively needed  where  our  information  is 
least  complete.  Some  elements,  some  classes 
of  eompouiids,  liave  been  much  more  ex- 
haustively studied  than  others ;  they,  there- 
fore, can  best  bear  a  temporary  ne^eet,  our 
attention,  in  the  meanwhile,  being  concen- 
trated elsewhere.  I  do  not  mean  by  this 
that  any  kind  of  research  should  cease,  only 
tiiat  eadh  department  dundd  asmuM  some- 
thing  like  reasonable  proporticma.  To  or- 
ganic chemistry,  for  example,  we  are  in- 
debted for  many  methods  of  research,  and 
for  theoretioal  conceptions  of  great  fer- 
tility; but  it  ia  now  time  to  apply  them  to 
inorcranic  substances,  and  to  sec  wlicther 
they  are  ■generally  valid.  Whatever  result 
is  reached,  organic  chemistry  itself  will  be 
the  gain«r;  «3riehed  by  new  suggestiona 
and  restinp  upon  firmer  foundations,  its 
future  advancement  can  be  made  all  the 
more  certain.  Meanwhile,  carbon  com- 
pounds, by  virtue  of  their  serial  relations, 
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are  of  peculiar  value  in  certain  lines  of 
phyneo-dwinieal  invntigatiaDB;  and  thuy 
may  also  be  ptofitably  atadi«d  along  the 

'  boundary  which  separates  organic 

from  inori^unic  chemistry.  What  we  may 
call  the  contact  phenomena  between  any 
two  departments  of  Imowledge  are  always 
interesting. 

In  the  prfc«!PTit  revival  of  inorganic  chem- 
istry, a  limited  number  of  subjects  have  re- 
ceived the  most  Attentton.  Among  them  I 
may  name  the  stndy  of  doable  salts,  of  the 
rare  earths  and  of  <*omplex  aeida  and 
bases.  All  this  work  is  of  value;  some  of 
it  is  fuDdamental}  but  more  vrj^ent,  prob- 
aidy,  ia  a,  reiririon  of  the  older  data  con- 
cerning much  simpler  l)(K]i<">.  This  task  is 
not  attractive ;  it  is  far  from  brilliant  in 
character  and  promises  no  startling  dis- 
eoveries;  bnt  it  is  none  the  less  essential  if 
we  wish  to  establish  ttie  foundations  of 
chornistry  more  securely.  Consider  any 
group  of  inorganic  compounds,  as,  for  ex- 
ample, the  anhydrous  metallic  halides,  and 
wc  H<K)n  find  that  our  knowleilge  of  them  is 
fdll  of  pnps,  and  that  tliL'  <li'scrif>ti(iii.s  of 
many  presumably  well-known  substances 
are  wretchedly  incomplete  and  defeetire. 
To  remedy  ibis  condition  of  affairs  is  no 
small  matter;  there  are  errors  to  oliminatp 
and  careless  work  to  be  done  over;  but 
with  modem  resources  a  great  improve- 
ment is  possible.  Now,  thanks  to  physical 
chemistry,  we  can  determine  molecular 
weights,  rithrr  by  pryo*!r»opio  or  ebullio- 
scopic  methiKls;  and  in  tiie  periodic  law  we 
have  a  basis  for  scientific  elasRifieatlon. 
With  these  aids  to  research  the  now  data 
should  a.ssurac  a  tliinretioal  value  whi<di 
formerly  was  lac  kin  jr.  For  instance,  the 
structural  side  of  inorganic  chemistiy  has 
been  wofully  defective;  but  now,  knowing 
flio  molecular  w.  iL'lits  of  substance"?,  prnli- 
lems  of  structure  may  be  attacked  to  ad- 
vantage. The  conception  of  valency  can 
thus  be  tested  to  the  uttermost  degree. 


Underlying  all  work  upon  compounds,- 
however,  is  the  study  of  the  elementii  them^ 
selves.  We  may  speculate  as  to  thar  ulti- 

iiinlc  nature,  or  we  may  condemn  specula- 
tion as  uselm;  but  we  must  agree  that 
accurate  knowledge  of  their  relations  and 
prof»erties  is  most  desirable,  and  especdally 
so  with  respect  to  physico-chemical  re- 
sean'hes.  In  order  to  correlate  the  proper- 
ticH  of  compounds  with  those  of  their 
components,  we  must  first  determine 
the  latter,  and  our  present  knowledge 
in  this  direction  is  exceedingly  incom- 
plete. Not  one  element  is  thoroughly 
known  om  the  physical  side,  and  80me»  in- 
deed, have  not  as  yet  been  definitely  imh 
lated.  What  we  require  is  the  exact  nieaa- 
urement  of  all  the  physical  properties  of 
all  the  chemical  elements  at  all  available 
temperatures ;  from  such  data  laws  are  sure 
to  follow.  Here  again  the  periodic  law  can 
guide  us;  for  in  its  cur%'ej?  the  measured 
constants  are  easiest  compared.  In  this 
scheme,  evidently,  the  accurate  determin- 
ation of  atomic  weights  is  an  important 
feature,  for  with  them  all  el.sc  is  coordi- 
nated. We  also  need  to  know,  more  com- 
pletely than  we  do  at  pres^t»  the  nolee- 
ular  weights  of  the  free  dements,  because 
the  reaetions  whieh  we  rpally  observe  are 
hi'tween  molecules  and  not  between  atoms. 
Thus,  when  monatomie  mercury  unites 
with  octatomie  sulphur,  the  phenomena 
which  occur  involve  the  breaking  down  of 
the  sulphur  molreule.  If,  instead  of  mer- 
cury, we  have  diatomic  oxygen  or  tetra- 
tomie  arsenic,  the  reaction  with  sulphur 
becomes  still  more  complex,  for  in  each 
case,  before  combination,  two  mohcules 
must  be  dissociated.  The  dissociation^  of 
course,  implies  a  loss  of  energy,  of  un- 
known amount ;  and  in  thermoehemical  dis- 
rnssioiis  this  undetermined  factor  is  the 
chief  obstacle  to  progress.  If  we  could 
study  reactions  between  monatomie  mole- 
cuke  alone,  we  should  have  ideally  the 
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•inipleit  conditions  for  thcrmochcmical 
measurement.  But  such  reactions  might 
be  difficult  to  identify,  if  imieed,  thoy  are 
poiBiUe  At  all.  Theae  comidfiratioiu  are 
obviom  enoTigh,  but,  unfortonately,  they 

are  sometimes  o%'crlooked. 

Of  the  spoond  preat  problem  of  chem- 
istry, the  nature  o£  chemical  coiubiuutiuu, 
I  need  nqr  little  more.  Some  of  llie  anb- 
nrdinate  questions  whicli  grow  out  of  it 
have  been  already  mentioned,  and  each  of 
them  is  a  center  of  activity  in  the  chemical 
researeh  of  the  day.  The  entire  field, 
however*  is  not  «>vered.  and  liere  and  there 
we  can  see  e^ndcnees  of  nctzlcet.  First,  we 
need  to  know  under  what  conditions  chcm- 
ieal  ehange  is  possible.  Then,  if  we  would 
truly  onderstand  what  ehemieal  attraction 
means,  we  mu^  study  much  more  fully 
than  hitherto  its  relations  to  other  forces. 
How  do  heat,  or  light,  or  electricity  in- 
augurate a  reaction,  and  how  are  they  pro> 
duced  by  it?  Questions  of  equilibrium  are 
important,  but  they  are  subordinate  to 
these.  Furthermore,  is  chemical  union  of 
esM  Idnd  only,  or  do  we  confuse  different 
phenomena  under  the  single  namet  Some 
authors  write  of  atomic  and  molecular  com- 
binations as  if  they  were  distinct;  are  they 
really  so,  or  a  the  aeparation  nothing  more 
than  a  eonfession  of  ignorance  1  For  ex- 
ample, what  is  water  of  crystallization? 
Here  is  one  of  the  eoinmonest  phenomena 
of  chemistry  entirely  unexplained. 

Up  to  tlufl  point  I  have  considered  tiie 
needs  of  chemistr^^'  from  the  thcoretieal 
side  alone,  as  if  wc  had  only  a  matter  of 
pure  science  to  deal  with.  But  the  question 
baa  other  aspects,  of  equal  importance  to 
us,  and  these  now  claim  our  attention.  In 
order  to  enlarge  the  possibilities  of  re- 
search, what  more  do  we  need  in  the  way 
of  opportonitica  and  resources  t 
•  To  the  qioradie,  the  pieoemeal,  the  al- 
most accidental  character  of  scientific  in- 
vestigation I  have  already  referred.  Itarely 
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do  wc  find  a  man  who  can  take  up  a  large 
problem  in  a  large  way,  witli  all  its  rami- 
fications and  details ;  even  the  most  favored 
investigator  must  oonfiae  hia  personal  work 
within  narrow  bounds,  and  do  the  best  he 
can  in  his  own  eorner.  The  preater  part 
of  chemical  discovery  has  been  the  result 
of  individual  effort— the  work  of  men  who 
labored  independently  of  one  another,  'mfb. 
rare  cooperation,  and  often  under  condi- 
tions of  the  least  favorable  kind.  By  an 
army  of  volunteers,  undisciplined  and  un- 
ofBeered,  the  victories  of  acicnee  have  been 
won.  The  time  is  now  ripe  for  something 
better— how  to  organise  research  is  the 
problem  to  be  solved. 

I  do  not  mean  to  imply,  by  Una  sug- 
gestion, that  any  existing  agracy  for  re- 
search should  be  destroyed,  or  even  sup- 
planted; for  such  a  proposition  would  be 
foolish  in  the  extreme.  Individual  initi- 
ative, personal  enthunasm,  are  too  precious 
to  be  lost ;  they  have  their  part  to  play  in 
the  development  of  seienee;  and  the  small- 
est fact,  discovered  by  the  humblest  worker, 
will  always  be  welcome.  I  do  believe,  how- 
ever, that  present  conditions  may  be  im- 
proved; that  the  eflSciency  of  the  indi- 
vidual can  be  increased;  and  to  this  end  I 
urge  upon  your  consideration  the  possi- 
bility of  cooperation  b^^ween  those  iBvwti- 
pators  who  happen  to  be  laboring  in  the 
same  lield.  Ten  men.  pulling,'  totrefher.  can 
do  more  than  twenty  who  are  apart. 
Dnplieation  of  effort,  the  nsdess  r^etition 
of  work,  can  at  least  be  avoided. 

On  several  former  oeeasions  T  have  ad- 
vocated, as  the  most  urgent  need  of  science, 
the  regular  endowment  of  researdi.  By 
this  I  do  not  mean  the  payment  of  salaries 
to  men  working  at  random,  who  shall  each 
choose  his  own  small  problem  and  attack 
it  in  his  own  way.  Bnch  a  procedure  would 
inereaae  facilities,  no  doubt,  but  it  mi^t 
prove  to  be  wasteful  in  the  end.  I  look 
rather  to  the  establishment  of  institutions. 
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wherein  Ixxlics  of  trained  luen  should  take 
up,  systemaiicaliy  and  thoroughly,  the 
problemB  whioh  are  too  brgtt  tor  individ<> 
rials  to  handle.  Suppose  that  some  of  the 
wealth  which  oheniistrv  has  crrntcd  sliould 
return  to  it  in  the  form  of  a  well-built, 
well-equipped,  and  well-endowed  labora* 
toiy,  devoted  to  rewareh  alone-^what 
might  we  not  expect  from  such  a  foun- 
dation !  Libraries,  museums,  schools  and 
universities  receive  endowments  by  the 
■core;  olxervatories  are  equipped  lor 
astrononuMl  research;  why  should  not 
chemistry  come  in  fur  hor  share  of  the 
benefactioust  Are  our  achievements  so 
great  that  we  seem  to  need  no  iddT  In  fhia 
hint  thet  e  is  a  modicum  of  truth ;  the  useni 
of  chemistry,  the  great  indu.stiiiil  leaders, 
see  the  wonderful  resources  of  our  science, 
and  do  not  realize  that  she  can  require 
move.  That  the  ^T«r  of  help  ahonld  her- 
self  demand  awistajice  is  a  hard  thing  to 
explain. 

This,  then,  is  our  greatest  need;  the  en- 
dowment of  laboratories  for  qratematic  re- 
search, wherein  ehemistry  and  physics 
shall  find  joint  pro%'isinn.  T  sny  '  ftys- 
tematic  research,'  in  order  to  diistinguish  it 
from  the  nneorrelated  work  of  separate  in- 
dividuals. In  physics,  or  for  physics 
primarily,  a  l«>giniiiri!r  ha.s  already  lieon 
mftde;  the  Reichsanstalt,  at  Berlin,  the  new 
physical  laboratory  in  Loudon,  and  the 
Bureau  of  Standards,  at  Washington,  can 
cover  a  part  of  the  ground.  Hut  it  is  only 
a  part;  for  in  each  ea.se.  and  in  other  like 
institutions,  the  researches  are  undertaken 
mainly  in  response  to  industrial  demands; 
to  furnish  methods  and  standards  rather 
than  to  develop  principles  and  laws.  The 
advancement  of  science  as  science  is  quite 
another  affair.  Neither  does  the  Davy* 
Faraday  Laboratory  in  London  exactly 
meet  our  requirements.  It  is  nrtraiii/cd  to 
help  individuals,  by  giving  facilities  for 
work : but  it'doesnot  provide  for  the  agrstem- 


atic  investigation  of  lartre  problems, 
through  the  combined  efforts  of  a  body  of 
ebeniists  operating  under  a  vammm  plan. 
These  institutions  are  all  steps  in  the  evo- 
lution of  the  research  labora t nr^* ;  but  the 
development,  as  yet,  is  incomplete.  Labo- 
ratori(»  for  instruction  have  been  lavishly 
provided,  but  in  them  research  is  subordi- 
nate to  teaching.  The  thesis  of  the  stu- 
dent may  represent  pood  work;  the  leisure 
of  the  instructor  may  be  fruitful  also;  but 
organised  researeh  is  a  diffwent  thing,  and 
must  have  its  own  independent  Tesources. 

Kither  at  public  expense  or  by  private 
enterprise,  laboratories  for  research  should 
be  established  in  all  of  the  larger  eiviliaed 
eountries.  By  conference  between  them 
their  work  could  be  so  adjusted  as  to  avoid 
repetition,  each  one  reinforcing  the  others. 
Their  primary  function  should  be  to  per- 
form the  drudgery  of  seienoe ;  to  undertalM 
the  tedious,  laborious!,  elaborato  iuvestitra- 
tions  from  which  the  solitary  worker 
shrinks,  but  which  are  nevertheless  e^n- 
tial  to  the  healthy  development  of  chem- 
istry. Brilliant  discoveries  might  be  made 
in  tlioin,  but  incidentally,  and  not  as  their 
main  purpose.  Such  discoveries  would 
surely  follow  if  the  fundamental  work  was 
well  done;  but  the  latter  should  come  first 
as  beinc:  the  most  essential.  Whether  we 
serve  pure  science  or  applied  scienoe,  we 
all  feel  the  need  of  data  wUeb  are  as  yet 
undetermined,  and  whose  asoertainment  we 
cannot  -undertake  ourselves.  How  often 
are  we  baftied  in  our  own  researches  for 
want  of  just  such  material !  In  the  verifica- 
tion of  methods  and  the  determinaticn  of 
constants,  the  research  lalMNratoty  would 
have  plenty  to  do,  even  were  nofhing  more 
attempted. 

By  tiie  ereation  of  Ubmratories  siMih  at 
I  have  suggested,  Uie  indqiendent  scholar 
might  be  aided  in  many  wa^'s.  The  antece- 
dent data,  without  which  his  researches  are 
crippled,  could  often  be  furnished,  tkm 
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opening  pathways  where  obetaelei  now 

«xi8t.  Furthermore,  the  deniable  CjfWper- 
atioii  bolAveen  investip^ators  would  be<rome  a 
much  simpler  matter  to  arrange  than  it  is 
now.  Every  laboratory  for  reaeareh  would 
beocme  ft  mMdens  efmukd  which  individual 
enterprises  might  cluster,  each  giving  and 
receiving  help.  A  great  work,  wisely 
planned,  always  attracts  colaborers;  its 
mere  ■ui^ieati'Teiieie  le  enoni^  to  provoke 
widespread  inteUeetoal  activity.  Here 
there  is  no  monopoly,  no  limit  to  competi- 
tion, no  harmful  rivalry;  every  research  is 
tiie  feed  of  other  renarehea,  sad  evray  ad- 
vance made  by  one  scholar  implies  the  ad- 
vance of  all.  lu  the  realm  of  thought  we 
gain  by  giving;  and  the  more  lavish  our 
afferings,  the  ridwr  we  heeome. 

We  glory  in  the  aefaievemente  of  eihan* 
istry.  and  we  find  merit  also  in  its  imper- 
fections, for  they  give  us  sninethin^if  more 
to  do.  Never  cau  the  work  be  finished, 
never  ean  all  its  possihIIitieB  be  known. 
Hitherto  the  science  has  grown  dowly  and 
irrcjrularly,  testin?  its  strenprth  from  step 
to  step,  and  securing  a  sure  footliold  in  the 
world.  Now  eomee  the  time  for  bettet 
tilings;  for  system,  for  organization,  for 
transformin<:  the  art  of  invostitr.itiou  itself 
into  something  like  a  science.  The  endow- 
ment of  researeh  is  near  at  hand,  and  the 
sesolts  of  it  will  exeeed  onr  most  sangoine 
antidpations. 

P.  W.  Clarke. 

U.  8.  QteumtCkL  6xmm. 


ORJMEIt  CONDENSATION  IN  BENZINE  VA.- 
FOB,  JL8  BVIDBNOBD  BY  TBB  DISTORTED 

ConOMS    ASD     MARKED  XXFiL 
COLOR    EFFEOTH  ATTESDINU 
ClOODY  OOVDBSBATtOV. 

L  It  would  \>ii  difficult  to  read  the  ad- 
mirable work  on  the  relation  of  rain  and 
atmospheric  electricity  which  ha.s  issued 
from  the  Cavendish  Laboratory,  without 
being  oonvineed  of  the  sbnmgth  of  the  arga- 
nenla  put  forth.  That  in  a  repetition  of 


these  reeettrehes^  in  partieular  of  the  ex- 
periments of  C.  T.  B.  Wilson*  on  the  com- 
parative efficiency  as  condensation  nuclei 
of  positively  and  negatively  charged  ions, 
one  would  but  repzodiiee  hia  leanlti  ad- 
mits of  no  doubt. 

In  so  important  a  question,  however,  it 
is  none  the  less  desirable  to  reach  identical 
conclusions  from  entirely  different  methods 
of  approaeh.  It  has  been  part  of  my  pur^ 
pose  to  be  driven  to  like  inferences;  in 
other  words,  to  reach  a  point  in  my  work 
wliere  I  should  have  to  abandon  the  nucleus 
as  an  agemqr  wbieh  f6r  pnrdy  mechanieal 
or  thermodynamic  reasons  facilitates  con- 
densation, and  be  compelled  to  recognise 
^  the  special  activity  due  to  its  charge. 

I  had  hoped  to  aoeomplith  this  in  the 
following  experiments  with  benzine  when 
contrasted  with  the  corresponding  be- 
havior of  water;  but  the  results,  contrary 
to  my  expectation,  are  so  curious  and  pro- 
nonneed  an  aoeentnatkm  of  the  nudear 
theory  that  it  seems  worth  while  to  spe- 
cially describe  them. 

2.  The  work  originated  in  the  following 
point  of  view :  if  the  action  promoting  eoo- 
densation  is  in  any  degree  of  a  chemical 
nature  (such  suppositions  have  been  made; 
the  production  of  hydrogen  superoxide,  for 
instanoe,  has  been  suggested),  then  tlutfe 
should  be  a  marked  diffnatme  in  the  eflip 
cacy  of  the  same  nucleus  when  the  satu- 
rated water  vapor  is  replaced  by  the  vapor 
of  some  electrolytically  neutral  liquid,  Uke 
a  hydroearbon.  I  aeeordingly  made  a 
scries  nf  cxiierimrnts  with  henzine,  en- 
deavoring' at  first  to  utilize  benzine  jet 
and  color  tube  in  the  usual  way.  hi  this  I 
failed  for  ressons  without  mueh  relevant 
interest  here.  I  then  adopted  the  method 
of  adiabatie  foolinsr,  partially  exhausting  a 
spherical  receiver  (Coulier,  Kiessling) 
about  23  em.  in  diameter,  illuminated  by 

*C.  T.  R.  WilflOB,  nu.  SVoM.,  Londoa,  Vol. 
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lAite  lig^t  diTergiiig  tram  an  extemal 
point.  In  fhifl  way  not  only  were  copious 

fogs  obtained,  but  the  coronas*  produced 
were  additionally  available  as  evidence. 

hi.  tbe  lienajne  jet,  partielet  art  pvobaUy 
eooled  too  andden^,  and  at  enoe  attain  a 
size  incompatible  with  axia!  color  effects. 
Usiufj  the  exhaustion  method,  however, 
these  axial  colors  appearing  iu  benzine  are 
not  <mly  of  piononnoed  distil,  Imt  tbey  ran 
into  higher  ordera  tliam  in  the  case  of 
moist  air  subjected  to  like  exhaustions. 
Sequences  passing  through  blue,  green, 
yeUow,  browU|  pnrple,  etc,  green,  brown, 
etc.,  may  be  seen  in  the  axia  of  a  column 
only  23  cm.  Ion-:.  The  reason,  no  doubt, 
is  the  lower  latent  heat  ol  benzine,  insuring 
the  f«nnatioD  of  drops  not  leaa  mtifonn, 
but  of  a  aiae,  east,  par.,  regularly  larger 
tban  for  water  vapor.  The  fact  that  axial 
colors  are  producible  both  with  water  and 
with  a  pronounced  insulator  like  benzine, 
ia  a  naolt  of  fnndaniental  importanee  in  ita 
bearintr  on  nny  tlieory  adduced  to  aeooont 
for  t)ie  axial  absorption  in  question. 

3.  The  exhaustion  experiments  were  thus 
at  onoa  aaeoeaaf  nl.  COondy  oondenaation 
was  as  denady  prodneed  in  benzine  vapor 
aa  in  water  vapor,  with  pliosphorus,  flame 
and  other  nuclei.  Care  was  taken  to  in- 
aore  dryneaa  of  wml  by  test  experinienta 
both  before  the  benzine  was  introduced  and 
after  it  had  been  quite  remo\ed  by  evnpo- 
ration.  The  exhaustion  of  about  one  sixth, 
aay  18  em.,  seemed  best  adt^ted  to  bring 

•For  flomo  time  I  have  been  making  exppri 
ments  with  the  coronas  of  cloudy  condensatiua  on 
a  largo  scale,  witb  tlM  purpose  of  comparing  the 
diffrMtioo  colors  so  produced  wttli  the  axial 
ooton  of  the  stecini  Jet.  The  latter  are  almoet 
complementary  to  tho  colors  of  the  central 
pat43bea  of  the  corresponding  coronas,  betraying  • 
dlffemnea  of  origin  fn  tho  two  oeaea  of  gnat 

theoreliral  inferesit.  Oru>  ih  tempted  to  infer  that 
the  light  axially  absorbed  illuminates  the  colored 
Inner  eiicle  of  ilie  oonme,  Imt  the  pieof  «f  each 
aa  ewertion  ia  a  kog  etridA 


l2H.a.  YOL.JLY.  Ko.370< 

ont  the  foQowing  phenomena.  "When  tiia 

receiver  was  left  standing  overnight  no 
marked  condensation  occurred  in  the  ab- 
sence of  nucleation,  or  else  the  condensa^ 
tion  was  rain,  like  a  fine  mist,  falling  about 
2  or  3  em.  per  aeeond. 

Tlic  inf  rudiictory  experiments  were  made 
with  lifrlit  nearly  in  parallel,  the  sun's 
image  being  used  as  a  coronal  center.  The 
ovoi  denae  tawny  benzine  fog  after  the  first 
nucleation  was  expected  to  develop  on 
sul>sequent  exhaustions  (each  followed  by 
an  influx  of  filtered  air)  into  the  magnifl- 
eent  eoronaa  whieh  eharaeteriae  tfaia  ex< 
pcriment  in  the  eaao  Of  water  yi^KA'.  On 
the  contrary,  however,  the  fut-'S  were  more 
fleeting,  showed  a  more  rapid  descent  than 
aqneona  fogs,  and  the  eolor  txAda  ebt^od 
were  not  ring-shaped  as  expostad,  but 
sharply  stratified  horizontally,  roughly 
speaking,  in  alteruatious  of  green  and  red. 

Moreover,  if  the  exhaustions  were  made 
aaeoeaaive  without  influx  of  air  between 
each,  the  coh>rs  rose  in  strata  from  below, 
as  they  fell  in  strata  wlicn  left  to  them- 
selves. On  mounting,  the  strata  grew  suc- 
eeariTely  wider  and  thinner  till  th^  Tan* 
ished  from  sight,  brown,  yellow-white  being 
the  last  colors  observed.  Uniform  color 
fields  (strata  of  limiting  width)  were 
erentually  prodndbla  in  thia  way.  Ydlow, 
brown,  crimson,  aroae  from  a  whitish  blue 
base,  then  descended  aprnin  on  e-i-:plotpd 
exhaustion,  reminding  one  of  the  extension 
of  an  aeeudion.  The  speed  of  apparoit 
viaeooa  anbsidenea  of  the  top  bands  haa  no 
direct  meanin}?.  since  fall  (or  risa)  IB  herO 
complicated  by  evaporation. 

On  eutrauue  of  air,  vorticca  were  evi- 
denoed  by  ring-ahaped  tfareada  of  eolor  ao 
that  mixture  was  at  first  inevitable.  One 
must  wait  till  this  ceases  before  again  ex- 
hausting. Convection  currents  due  to  local 
reheating  of  the  adiabatieaUy  eooled  gaa  by 
the  walls  of  the  receiver,  were  equally' 
apparent,  stringy  ecdoro  rising  on  the  oat> 
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side  and  descending  into  the  middle  of  tlie 
receiver.    It  is  the  r^-'"''^^>iTieDon  which  in 
terieres  with  the  UBeiuineas  of  narrow 
tabular  Appantni. 

4.  As  this  anlwidenee  of  (K>lor  bands  in 
benzine  vapor  is  an  observation  of  impor- 
tance, I  resolved  to  repeat  the  work  under 
more  normal  eonditioiu.  Aeeordingly  I 
used  as  my  source  of  light  the  bright  area 
of  tlie  mantle  of  a  "Welsbach  burner,  seen 
through  a  small  hole  in  the  metallic  screen 
by  an  eye,  looking  centrally  through  fhe 
TCeeiver  containing  sattirated  benane  vapor 
and  nucleated  air.  Punk  nuclei  replaced 
the  phosphorus  nuclei.  On  exhaxistion 
(without  nudeation)  after  standing  over- 
night, the  eoconaa  were  white  centered 
frin^d  with  brown,  about  as  large  as  ordi- 
nary lycopodinm  coronas  seen  iinder  like 
couditiox^.  Theae  large  drops  are  a  proof 
of  the  relative  abeenee  of  nnd^  udtialljr. 

After  nuetofttkn  the  first  dense  foga 
were  vaguely  annular  durinp  the  first  five 
successive  exhaustions,  filtered  air  being 
supplied  between  eadL  The  n«ct  fire  ex- 
baastions  produced  more  nearly,  finally 
very  fully  stratified  colors,  in  spite  of  the 
point  source  of  light  Shaking  the  receiver 
violently  at  any  time,  so  aa  to  asalfter  tbB 
liquid  benrine  within,  alwaya  reprodueed  a 
nearly  perfect  corona,  -vvhich  on  standing 
became  distorted  again,  in  color  at  least.  I 
now  made  special  experiments,  shaking  the 
receiver  before  each  obaervation,  bringing 
out  foeeessive  coronal  effects*  never  as  per- 
fect RS  with  water,  however,  always  show- 
ing the  tendency  to  stratification.  The 
ohaiaeteriatio  ooronaa  aneoeeded  each  otber 
■o  rapidly  tbat  it  would  be  difSenlt  to  make 

them  out.  Nnclei,  however,  were  still  pres- 
ent after  over  two  hours,  the  eventually 
wbite  centered  coronaa  showing  a  continued 
•hfinkage  to  smaller  diameters  in  accord- 
ance with  the  diminishing  number  of  nuclei 

*  These  mil  be  described  for  watnr  vapor  la  a 

•ubsequent  paper. 


present.  Twenty  ezhauatieiis  did  not  re« 

move  thr-m. 

Here,  as  above,  therefore,  the  fleeting 
character  of  the  coronaa,  th^r  tenden^ 
to  depart  from  the  nmrmal  annular  charac- 
ter into  stratification,  the  speed  of  descent 
of  the  color  bands,  their  rise  upward  on 
exhaustion  liln  a  fog  from  a  laloe,  are  the 
special  characteristics  of  the  colored  cloudy 
condeii.sation  oecurrinpf  in  benzine.  To 
these  are  to  be  added  the  striking  axial 
cokra  meiitioned  above. 

5.  To  explain  the  above  phenxmiaia  in 
their  variation  from  the  normal  aqueous 
corona,  it  is  first  necessary  to  account  for 
the  more  rapid  subsidence  of  nuclei.  I  am 
not  aware  of  appreciable  differeneca  of  via* 
cosity  in  the  two  vapors;  but  benzine  has 
the  Bmaller  latent  heat  of  evaporation  by 
over  seven  times.  Hence  under  identical 
eonditiona  of  nudeation  and  for  like  ex- 
hauationa  or  like  adiabatic  cooling  of  a 
piven  mass  of  saturated  air,  the  drops 
would  be  larger,  the  colors  more  advanced 
in  benane  than  in  water;  and  sinoe  the 
square  of  radius  is  in  question,  thia  woold* 
point  to  subsidence  of  the  loaded  nuclei  in 
benzine  nearly  four  times  more  rapid.  It 
would  also  aoeount  far  more  rapid  evapor- 
ation or  more  fleeting  colors,  wbidi  is  the 
case. 

Again,  if  the  loaded  nnclei  be  regarded 
as  mechanical  particles,  the  largest  will 
eventually  be  found  in  the  lower  atrata, 
the  smallest  in  the  upper  strata,  as  in  a 
case  of  ordinary  subsidence  of  suspended 
matter  in  water.  It  is  well  known,  more- 
over, that  amaller  dropleta  wane,  latter 
droplets  grow.  Hence  on  increasing  ex- 
haustion condensation  t;ikes  ])lacc  first  at 
the  bottom  and  last  at  the  top,  since  the 
amalleat  nuclei  correspond  to  greatest 
vapor  pressure  or  difBeulty  in  condcnsa* 
tion.  and  since  the  largest  nuclei  have  been 
loaded  with  condensed  liquid  first,  have 
parted  with  it  last,  have  had  greater  time 
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in  falling  and  lum  therefore  sunk  deep- 

est  before  losing  their  liquid  load.  The 
strata  mount  upward  as  fresh  exhaustion 
proceeds.  The  last  colors  to  appear  are  the 
bnmns  and  yellow*  of  fhe  first  order,  aUw 
Men  in 'tike  eteam  tube  for  THoiidiing  cata- 
dcnsations.  The  wluilo  phenomenon  is  thus 
the  result  of  strata  of  invisible  nuclei, 
graded  in  virtue  of  the  loading  mechanism, 
and  partakes  thronghout  of  a  medianieal 
eharaoter  to  the  extent  that  the  nuclei  are 
not  even  a  uniform  product.  The  forced 
distribution  is  siifficiently  powerful  to  en- 
turdy  mask  tlw  dementary  optical  phe- 
nomenoD.'* 

On  shaking  the  liquid  bcnziue  in  tie 
receiver  uniform  distribution  is  again  pro- 
moted, with  the  result  that  annular  coronas 
reappear.  It  is  partionlariy  to  be  notiead 
that  subsidence  is  due  to  loaded  nuclei. 
The  free  nucleus  does  not  appreciably  de- 
scend. Even  with  water  vapor,  loading 
does  not  prodnoe  stratifleatiott.  Water  f<^ 
when  exceptionally  dense  may  sometimes 

*  Since  writing  the  above  I  have  made  nimilar 
eaqperlneots  with  bcnml,  reeching  the  additional 
result  that  nuclei  arc  produced  by  the  liquid  it- 
self, apontane«v*ly,  in  the  dark.  Tliey  aticend 
against  gravity  Is  liiiii»Hit«l  strata,  at  the  rote 
of  2  or  3  cm.  per  sec.  in  the  lower  hemisphere. 
They  may  be  completely  precipitated  by  partial 
exhaustion,  leaving  the  air  in  the  vessel  free  from 
nuclei  (but  tbe  above  Aaelc  will  be  refilled  io  aat- 
uration  in  10  or  90  minutm).  Tha  experiment 
may  be  rt'iH'utcd  luiy  Tiimib<T  of  times.  The  sharp 
4«maroatioD  of  the  pure  air  above  from  the  riMog 
Borfaea  of  ntielei  la  beautff oily  evidenced  liy  the 
coronii?^.  whicli  Mn-  .■innuliirly  |>crff(t  for  axial 
beams  below  the  surface,  asymptotically  bowl' 
tiboped  at  tbe  aorfa««k  and  absent  for  axial  beama 
oKove  the  surface.  Pinking  produces  the  i'.ikiums 
from  pure  air  instantly,  but  these  arc  uttually 
mnaller.  In  ao  far  as  tbe  apontancons  coronas  bave 
fixed  diamf^tr-i  i  for  fi'cp'I  oxiiriii -Mf>n«  (Hiipersutur- 
ation),  tlic  nuiiilur  of  nuclei  eventually  reaches  a 
niaxiuium  or  NAturation.  Among  many  interest- 
in^r  problems  prowinp  out  of  tlic  prcsi'fit  observa- 
tions, the  c-orrcnponding  behavior  of  water  ia 
most  important. 


be  aeen  to  rise,  but  the  difiaetion  pat- 
tern is  always  annular  and  usually  with* 
out  color  distortion. 

Carv  Barus. 

Bmmx  Umnmam, 
.PaovDBitoit  IBU  I. 


DATA  ON  aom  nt  BtMOa:  TEM  AOQVSn- 
Tios  or  NEW  BOjrOB, 

The  purpose  of  this  paper  is  to  set  forth 
the  evidence  that  has  come  \mder  the 
writer's  personal  ubservutiun  regarding  the 
propourity  of  barda  to  aeqoire  new  methods 
of  expression  in  aong. 

This  faculty  may  be  properly  divided 
into  three  categories:.  First,  the  disposi- 
tion of  wild  birds  to  interpolate  new  phra- 
sing into  what  may  be  eaUed  their  normal 
sonp,  or  to  acquire  nciv  songs.  Second, 
education  of  expression,  by  direct  teaching 
from  man  to  birds  in  confinement.  Third, 
the  propensity  of  eaged  birds  to  imitate, 
voluntarily,  aonnds  that  attract  their 
attention. 

The  evidence  under  tlie  first  division  of 
this  thesis  is  abwdute  and  also  wdl  known. 

However,  a  few  special  esses  msy  serve  to 

emphasize  tlif  i^-iatter. 

Every  trained  lield  ornithologist  dis- 
criminates indi\'iduality  in  song,  and  some 
have  been  ao  fortunate  aa  to  have  noted 
wide  and  radical  departures  from  what  I 
have  distinguished  as  the  normal  sonp. 
The  slight  variation  from  the  normal  is  of 
too  eomoion  oecnrrenee  to  be  dwdt  on  here. 
Suffice  to  nay  tliat  as  set  forth  in  a  previous 
paper  in  thi.s  jnuninl.*  most  olisen-erH 
recognize  degrees  of  excellence  in  the  songs 
of  wild  birds  of  the  same  kind. 

Again,  a  few  observers  have  heard  wild 
birds  imitate  or  prndnee  not  only  thesongs 
of  other  birds.  Imt  aisn  ihr  h.•lI•l^in^  of  does, 
human  speech  and  mechanically  produced 
sounds  aueh  as  the  creaking  of  a  wheel,  the 
fling  of  a  saw  and  the  like.  The  ftuilily 

*8ee  ScowGB,  October  4,  ItOl,  SS2. 
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of  the  mookme-bifd  in  this  partieular  is 
traditional.   A  few  other  iostanees  teem 

worthy  of  record. 

A  catbird  {G.  caroltnensis)  that  nested 
in  the  immediate  viciiiity  of  my  bouee 
in  the  season  of  1900  reproduced  the  call 
of  the  -whip-poor- (A.  vociferus)  so 
perfectly  that  it  was  difficult  to  induce 
nemben  of  my  fastoSty  and  Tidton  who 
heard  the  feproduction  to  credit  the  faot 
that  it  was  not  the  whip-poor-will  singing. 
A  friend  who  knew  nothing  about  the  cat- 
bird as  au  agent  in  the  performance  and 
who  had  not  had  her  attention  called  to  the 
matter  in  any  way  told  me  that  ahe  had 
heard  a  whip-poor-will  singing  near  my 
house  repeatedly  in  ilie  day  time,  and 
wished  to  know  if  this  was  tiie  ordinary 
habit  of  the  bird.  In  a  residence  of  some 
twenty  years  in  this  locality  I  have  never 
heard  whip-poor-wills  nearer  to  the  point 
in  question  than  three  miles. 

The  following  ease  of  a  wild  ros^ 
hrasted  grosbeak  (Z.  ludovicicna)  talk- 
ing is  well  attested.  I  quote  from  Emily 
B.  Pellet,  Worcester,  Mass.,  in  Bird-Lore, 
VoL  in^  No.  S,  p.  174,  October,  1901,  as 
foUows:  "Early  last  summer,  while  stand- 
ing on  my  back  steps,  I  heard  a  cheerful 
voice  say,  '  You're  a  pretty  bird.  "Where 
are  you!'  I  supposed  it  to  be  the  voice  of 
a  parrot,  but  wondered  how  any  parrot 
eould  talk  loud  enough  to  be  heard  at  tliat 
distance,  for  the  houses  on  the  street  back 
of  US  are  quite  a  way  off. 

'*  Almost  before  I  had  done  laughing, 
tibe  voice  came  again,  dear,  musical  and 
strong—'  Ton 're  a  pret^  bird.  Where  are 
youT' 

**For  several  days  I  endured  the  sus- 
pense of  waiting  for  time  to  investigate. 
Then  I  chased  him  up.  There  he  was  in 
the  top  of  a  walnut  tree,  his  gorgeous  nttin^ 
telling  me  immediately  that  he  was  a  rose- 
breasted  grosbeak. 

"At  flie  end  of  a  week  he  varied  his 


compliment  to  *  Pretty,  pretty  bird,  where 
are  youT  Wliere  are  you  V  With  a  kind  of 
impatient  jprk  on  the  la.st  you. 

' '  He  and  iiis  mate  stayed  near  us  all 
last  snnuner,  and  though  I  heard  him  talk 
a  hundred  times,  yet  he  always  brODght  a 
feeling  of  jrladness  and  a  laugh. 

' '  Our  friend  has  come  back  again  this 
spring.  About  May  1  I  heard  the  ssme 
endearing  compliment  as  before. 

"Several  of  my  friends  whom  I  have 
told  about  him  have  asked,  *  Does  he  say 
the  words  plaiulyi  Do  yuu  mean  that  he 
really  talkst'  My  reply  is, '  He  says  them 
just  as  plainly  as  a  bird  ever  says  any- 
thing, so  plainly,  that  even  now  I  laugh 
whenever  I  hear  him."* 

Spaee  will  not  allow  the  further  elabo- 
ration of  this  part  of  the  subject. 

The  second  division,  that  of  education  of 
birds  in  song  and  speech  by  man,  is  also 
well  known.  The  bullfinch's  {Pyrrhula 
ewopaa)  abili^  to  learn  to  whistle  airs 
with  great  accuracy  and  precision,  as  well 
as  the  peculiar  quality  and  charm  of  its 
voice,  has  arrested  the  attention  of  all  ob- 
servers and  has  been  cultivated  for  more 
than  a  century.  Few  of  us,  however,  real- 
ize  that  ()nly  ?f?'/i/  liriJ.^  hand-reared  from 
a  veiT'  early  age  are  educated  in  this  ac- 
complishment, and  it  ia  worthy  of  special 
notice  that  wild  bullfinehes  have  Uttle  or  no 
song,  and  may  be  compared  with  the  Bu* 
ropean  sparrow  {F.  domesticn^)  as  a  song- 
ster. Starlings  {Sturnus  vulgarxa)  are 
well  known  as  birds  soseeptible  not  only 
of  learning'  to  whistle  simple  melodies,  but 
as  rivals  of  parrots  in  reprodiiciiiij  with 
great  distinctness  short  sentences.  Parrots 
are  proverbial  as  talkers,  singers  and 
whistlers.  Canary  birds  have  frequently 
been  recorded  as  learning  to  whistle  simple 
tiiiK's.  .itul  titi'vc  nre  a  number  of  well- 
attested  aceounis  of  their  i*eproducing  with 
precision  short  sentences.  Jays,  crows 
and  magpies  also  talk  and  wUetie  with 
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great  facility.  The  voii  cs  of  jaya  in  repro- 

ducinj,'  siteeeh  nro  particularly  melodious 
and  lack  tlie  peculiar  phonographic  timbre 
characteristic  of  most  parrots  and  of  star- 
linga. 

Mention  must  be  made  here  of  the  minos 
(genus  Mainatus)  of  India  as  on  the 
whole  the  most  receptive  among  birds  in 
learning  to  talk,  sing  and  imitate  all  Mrands 
of  a  mechanical  kind.  All  these  results 
liave  bet-n  nfliievod  by  education,  th.'it  is, 
direct  teaching  with  intent  ou  the  part  of 
the  human  instructor. 

The  third  part  of  this  diaensrioB,  that 
which  deals  with  the  propensity  of  caged 
birds  to  imitate  or  reproduce,  voluntarily, 
sounds  that  attract  their  attention,  needs  a 
few  words  of  explanation. 

No  direct  effort  or  intcution  on  the  part 
of  a  human  agent  is  a  factor  in  this  cate- 
gory. All  but  one  instance  that  I  shall 
adduce  of  this  kind  of  ability  have  oc- 
enrred  in  an  experience  covering  some  six 
or  eoven  years  with  birds  obtained  in  ways, 
and  kept  nndcr  condition??,  that  require 
brief  consideration.  These  birds  are  all 
hand-reared  wild  speeies;  birds  taken  from 
the  nest  when  veiy  young  and  raised  by 
hand.  As  soon  as  such  birds  were  able  to 
feed  and  care  for  themselves  they  were 
liberated  in  large  rooms  having  as  near 
freedom  as  eonfinm^t  woidd  allow.  No 
instruction  was  given  to  them.  In  a  word, 
it  was  an  effort  to  observe  what  birds 
would  do  if  left  io  themselves  and  supplied 
with  food  and  waUr.  No  effort  was  made 
to  keep  these  birds  from  hearing  the  song 
of  wild  birds  ont  of  doors.  The  species 
dealt  %vith  in  this  way  are  comprised  in  the 
following  Ust: 

12  bluebirds  (SiaUa  skUU). 

14  robins  'V'    . '  r  nii'iml'iria^' . 

6  wood  thrushes  illylocichla  muste- 
Una). 

7  catbirds  (GaUoscopiei  eordinenti*). 
2  thrashers  {Harporhynckus  rufus). 


2  TCUow-breasted  ehatS  {Icteria  iiMVns). 
2  rose-breasted  grosbeaks  {ZamtMia 

ludoviciana) . 
1  cardinal  (Cardinalit  eordinalis). 

6  Baltimore  orioles  {Ideru*  gaibuta). 

7  orchard  orioles  (Icterus  spurius). 

1  bobolink  ( DoIirhotnfX  oryzivorut), 

2  cowbirds  {Moiothrus  ater). 

4  ennr-blaekbirds  {Qui$ealui  gwuevia). 

5  red-winged  blackbirds  (Agdauu  phcB" 
niccus). 

1  meadow-lark  (Starntlla  magna). 

6  blue  jays  {Cyanocitia  eritiata). 

It  will  be  sufficient  for  us  to  consider 
only  the  very  marked  acqtlirement  shown 
by  individuals  among  these  birds,  none  of 
whose  songs  are  quite  normal.  A  number 
of  the  robins  have  peculiar  scmgs  that  in 
no  way  resemble  wild  robins'  SOngS.  I 
.should  call  them  invented  songs,  for  lack  of 
a  better  name. 

The  wood  thrushes'  song  varies  much 
from  the  normal,  but  can  hardly  be  re- 
garded as  invented  or  original. 

Catbird';  did  much  mimioiy  of  the  songs 
of  oilier  birds. 

A  yellow-breasted  diat  is  worthy  of  par- 
ticular mention.  Hus  was  a  bird  taken 
Willi  anoflu.T  from  a  nest  in  l\Tay.  In  Sep- 
tember o£  the  same  year  1  was  busy  in  cor- 
recting proof  for  a  forthcoming  book  of 
some  size,  so  that  for  at  least  three  months 
a  part  of  each  day  was  devoted  to  this 
work.  The  manuscript  and  pi*oof  were  de- 
livered by  a  postman.  There  were  three 
deliveries  eadi  day.  Ordinarily  the  post- 
man dropped  the  mail  into  a  slot  in  the 
door,  but  when  be  bnd  n  pnek.Tfrc  of  proof 
this  was  not  feasible  and  he  sounded  a 
call  or  postman's  whistle  for  some  one  to 
come  to  relieve  him.  One  afternoon  in 
September,  about  the  time  I  was  expecting 
proof  the  whistle  sounded  and  I  went  to 
the  door.  No  one  was  there.  My  first  im- 
pression was  that  some  boy  in  the  neigb- 
borhood  was  up  to  nusehiel  The  ezperi- 
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cnee  oecnned  four  or  five  times  in  the  next 

day  or  two  and  T  bofxan  to  regard  it  as 
mysterious,  never  tbiukiuir  of  tlie  birds  in 
each  a  connection.  Some  four  days  later 
iriiilewatelung  the  birds— Iwas  inthe  room 
with  them — a  chat  came  and  alighted  on 
my  sboubler  atid  sbrill  in  iny  par  soimdi^d 
the  exact  reproduction  of  the  postman's 
caU.  The  veiy  direeti<m  and  diatanoe 
from  which  the  eaU  came  and  its  ezaet 
tone  were  rcprDdiieed.  I  hcnrd  it  many 
tuues  afterward,  friends  and  other  mem- 
bers of  the  family  became  familiar  ynth 
the  eall,  and  even  after  I  was  aware  of  it, 
when  I  was  expectant,  I  have  lieard  the 
postman,  gone  to  the  d()or  and  finding  no 
one,  knew  how  realistic  was  the  reproduc- 
tioD  of  the  pofltman's  call  by  a  yellow* 
breasted  chat 

One  of  a  brood  of  red-win jred  black- 
birds (A.  phccniceus) ,  a  male,  crows  eon- 
stautly  for  all  but  two  months  in  tli^ 
year.  The  erow  is  an  imitation  of  the  erow 
of  the  common  bantam  rooster.  Distance 
and  direction  are  clearly  indicated.  The 
sound  always  appears  to  come  from  the 
rear  of  fin  bons^  at  some  litfia  diatonce, 
and  is  a  veiy  derer  imitation  of  the  erow 
of  a  bantam  rooster.  Thii  is  the  only  loog 
this  bird  has. 

A  blue  jay  (C.  cri^lata)  reproduces  the 
MOg  of  the  cardinal  (C*  emtdiniMs)  so  pw< 
fee^y  as  to  deceive  any  one.  It  is  copied 
from  a  cardinal  in  the?  room,  and  distanee 
and  direction  are  not  indicated. 

A  European  jay  iGarruhts  gUmdarius) 
haa  learned  from  a  eodcatoo  to  say  '  How 
do  you  do,' '  TIow  do,  pretty  poHy,'  *Pret^ 
polly '  and  some  whisth:'s  and  calls. 

"  Last  summer  on  a  Wisconsin  farm  there 
was  a  duck  hatched  ont  with  thirteen  tur- 
keys by  a  hen  as  a  foster-mother.  Thisdnek 
followed  the  tnrkeys  around  and  wavered 
a  very  long  time  before  it  went  into  the 
watw,  and  it  still  Imitates  the  turkey's  neU 
with  its  dvtk  voiee.  It  sleeps  under  ibe 


tork^*  roost  at  ni^t  now,  although  it  is 

quite  an  old  duck,  and  scorns  the  company 
of  the  other  duel"^  on  tlie  plantation.  Tliis 
interesting  lanuiy  is  on  lli^  farm  of  Mr. 
Clinton  D.  Stewsrt,  whose  postod&ie  ad> 
dress  is  Dousman,  Wisconsin.  Mrs.  Mer- 
rick first  cnllpd  my  attention  to  the  duck'a 
turkey  call;  but  I  was  not  entirely  satisfied 
until  I  heard  it  myadf."  (Bzlxaet  from 
letter  of  Edwin  T.  Merrick,  836  Oravier 
street,  New  Orleans,  La.,  October  19, 1901, 
to  W.  E.  11.  Scott.) 

This  call  of  the  turkey  given  by  a  duok 
is  of  q>eeial  interest  as  pRBOocial  birds 
appear  to  have  mueh  less  reoeptivity  than 
altricial  birds.    The  reason  5?eems  obvious. 

In  concluding  a  word  is  necessary  as  to 
the  probaUe  reason  why  birds  in  oonfine- 
ment  diverge  from  the  normal  in  the.habits 
of  somr.  Presuming  that  wld  birds  are 
pretty  constantly  employed  in  obtaining 
a  food  supply,  it  would  seem  that  they  do 
not  have  muck  leisure.  On  the  contraiy, 
birds  in  captivity  with  all  their  physical 
wants  carefully  looked  after,  have  leisure 
and  employ  it  in  giving  their  attention  to 
oeeuxrences  about  them,  particularly  suidi 
as  are  accompanied  by  any  noise. 

Of  tliis  factor  of  leisure  among  animals 
in  confinement  little  is  known,  and  a  broad 
held  is  presented  for  those  investigators 
who  have  opportunities  in  xoologieal  gar^ 
dens  or,  better  still,  in  special  laboratories 
eq[uipped  for  this  and  kindred  studies. 

WlLUAM  B.  D.  SOOTT. 
Pbixceton  UNivERsrrT. 


UVSEVU  STUDY  BY  CBICAQO  PUBLIC 
SOEOOLa. 

Tmt  Field  Columbian  Museum  is  often 

visited  l)y  claaaes  from  the  C^hicafro  pub- 
lic sclutoJs  for  purposes  of  instruction 
obtained  by  studying  the  illustrations  there 
afforded  of  different  subjects  taught  in  the 
sehooJs.  The  eharaeter  and  value  of  aneh 
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work  vary  of  course  with  the  age  Mid 

standing  nf  the  pupils,  and  doubtless  as 
well  with  the  individuality  of  the  teacher. 

The  teachers  with  whom  I  have  talked 
are  munumoiu  in  si^iiur  tiut  fhe  pnptk 
enjoy  study  at  the  Museum,  not  having  to 
be  urged  to  it  as  to  book  study,  partly,  of 
course,  because  of  the  change  it  affordfl 
from  die  routine  of  aehool  work,  but  largely 
because  the  objects  of  study  are  so  taogiUe 
and  inleiesting  of  themselves.  Many  of 
the  scholai's  spend  considerable  time  in 
voluntary  study  at  the  Museum  outaide  of 
■chool  hours.  The  teachers  also  say,  how- 
ever, that  as  might  be  expected,  no  im- 
mediate resuUs  are  realized  from  such 
work  unless  the  pupils  know  that  some  re- 
port of  their  etiidics  will  be  called  for. 
Sneh  rq>ort  may  be  made  oraUy  or  as  a 
written  report  on  some  department  of 
study,  or  on  topics  previously  assigned.  I 
have  sometimes  examined  aooh  written  re- 
ports and  have  found  their  perusal  of  con- 
siderable interest  and  value.  They  furnish 
as  aceiiratp  a  test  as  poiilrl  hp  deiised,  prob- 
ably, o£  the  amount  and  kind  of  instruction 
whieh  pupils  are  likdy  to  obtain  from 
study  of  objects  in  a  museum  and  as  well 
abo  of  that  likely  to  be  obtaiiad  by  tliose 
*  children  of  a  larger  growth  '  who  visit  the 
Museum  with  a  less  definite  desire  for  in- 
struction, but  who  imbibe  it  nevertheless. 
Tlie  particular  lot  of  reports  now  lying  on 
my  dosk  is  one  of  about  twenty  made  by 
pupils  in  u  clatis  in  pliysiograpliy  in  the 
ilrst  year  in  high  school,  ages  say  13  to  IS 
years.  The  reports  or  essays  as  they  might 
nlsd  he-  called.  ai*e  desfriptive  ''f  a  vi-«it  to 
the  peolojrical  department  of  the  .Museum 
for  the  purpose  of  finding  and  noUng  illua- 
trations  of  the  text-book  study  of  phyaiog- 
rapby.  The  ]>upils  were  expected  to  make 
drawing's  as  well  as  notes  nf  tbo  objoetH 
which  they  deemed  important  and  sueh 
drawings  accompany  the  essays.  Some 
suggestions  had  previously  been  given  Uie 


pupils  by  the  teacher  a.s  to  topics  for  study, 
such  as  the  description  of  fossils  from 
each  of  the  great  geological  periods;  the 
study  of  crystals,  meteorites,  some  special 
relief  maps,  etc. 

Some  points  noted  in  the  perusal  of 
the  es.<Miy«  may  be  worthy  of  com- 
ment. The  ideas  gained  by  the  pupils 
irom  the  atudy  of  the  collection  of  fosnls 
were  isolated  and  fragmentary.  Single 
forms  were  drawn  and  described  with  con- 
siderable accuracy,  but  there  seemed  to  be 
little  conception  gained  of  the  march  and 
development  of  life  as  a  whole,  although 
the  collection  is  sufficiently  large  and  com- 
plete to  make  this  manifest.  Still,  several 
noted  the  introduction  of  fishes  in  the 
Devonian  age  and  the  excess  of  vegetation 
in  the  Carboniferous.  None  of  the  pupils 
mentioned  llie  animals  of  larger  size,  al- 
though many  skeletons  and  restorations  of 
these  are  exhibited.  It  is  curious  that 
white  the  average  visitor  of  naturer  age 
devotes  his  attention  almost  exclusively  to 
these,  I  have  never  noticed  yonn?  people 
take  much  interest  in  them.  They  take 
more  interest  in  small  objects,  such  as 
ahftUS)  impressions  of  ferns,  etc.  The 
color  of  the  fossils  or  matrix  was  often 
noted  and  throughout  the  essays  observa- 
tion of  color  is  the  one  thing  prominent 
The  remarks  on  crystals  contained  few 
observations  calculated  to  encourage  the 
modern  crystallofrrapher.  Almost  any- 
thing in  the  mineral  collection  was  re- 
garded as  a  crystal  and  the  observations 
made  were  chiefly  on  differeneea  «f  color. 
From  a  collect irm  of  crystals  nrrnnjred  ac- 
cording to  the  six  systems,  one  scholar  drew 
Ihe  sweeping  conclusion  that  'isometric 
crystals  are  green,  yettow-green  or  eream 
color:  those  of  the  tetragonal  system  gen- 
erally red.  tht>se  of  the  hexatronal  system 
vermilion,'  etc.  This  was  a  conclusion 
from  scanty  data,  but  the  seofler  may  be 
reminded  tliat  the  whtde  world  did  not  do 


^  kj  i^ud  by  Google 


Jamdauy  31,  190*1.] 


SCIENCE. 


183 


mneh  better  in  its  study  of  crystals  up  to 
the  beginning  of  the  seventeenth  century, 
as  witness  its  reasoning  tliat  because  quartz 
was  found  on  the  high  Alps  and  sumetimes 
eentained  water  that  wgo  it  muat  be  iee 
frozen  so  hard  it  could  not  melt.  A  few  of 
the  pupils,  however,  distin^ished  crystal 
forms  quite  accurately  and  drew  excellent 
npreeentatiooB  of  Huaii.  I  believe  distme^ 
tions  of  form  miglit  be  easily  taught  to 
piil  ils  of  this  age  and  even  younger  if 
more  attention  was  paid  to  it.  In  nearly 
all  lines  of  scientific  study  form  is  far  more 
important  than  eokn*. 

In  their  study  of  meteorites  nearly  all 
noticed  the  '  thumb  marks '  and  pave  a 
reasonable  explanation  for  them.  They  also 
noticed  the  compoaiUoii  of  meteoritoi  as 
made  up  of  iron  and  stone  in  diflerent 
amounts.  The  finer  details  of  structure 
were  entirely  overlooked,  however.  Only 
one  noticed  the  Widmanstiittian  figures,  dc- 
seribing  tbem  ss  'seratclies,'  and  the 
chondritic  structure  was  not  noted  at  all. 

The  observations  dra^xTi  from  a  study  of 
the  relief  maps  excelled  all  others  in  accu- 
racy and  fixUnen. 

The  region  of  the  Grand  CaSon  of  the 
Colnrado,  for  in55tance,  was  correctly  de- 
scribed as  a  valley  worn. to  a  protile  of 
equilibrium  into  which  a  subsequent  canon 
had  been  ent  by  the  rise  of  the  land.  This 
had  doubtleas  been  stated  in  the  text-book, 
but  tlie  relief  map  evidently  gave  the  sub- 
ject a  vividness  and  reality.  So  also  from 
a  map  showing  the  extent  of  the  conti- 
nental glacier,  the  sonthern  limit  of  the 
plncier  was  corrcf^fly  traced  jiikI  a  perma- 
nent inipres.sion,  doubtie-ss.  of  an  iniportant 
fact  gained.  On  other  relief  maps  the  posi- 
tions and  relations  of  plateaus,  divides  and 
slopes  were  correctly  lioted  and  single 
geoloffic  features  nccnrntply  described. 
One  could  not  read  over  tlie  portions  of 
the  essays  devoted  to  this  subject  without 
being  convinced  that  relief  maps  are  most 


desirable  adjuncts  ti»  the  teaching  of 

geography. 

Some  glaciated  surfaces  were  noted  by 
all,  but  few  gave  a  correct  explanation  for 
the  markings  on  them  although  Vt»  origin 
of  the  markings  was  stated  in  an  accom- 
panying label.  One  thought  they  were  due 
to  running  water,  another  to  '  undulations 
in  the  ground  moraine.'  I  doubt  if  the 
young  mind  is  able  to  conceive  fully  of  the 
physical  effects  of  a  continental  glaeier. 

Graphite  was  studied  by  many  of  the 
pupils,  their  interest  in  it  presumably  be- 
ing aronsed  by  their  familiarity  with  it  in 
lead-pencils.  The  fact  that  it  was  black 
was  the  principal  point  noted,  although 
some  listed  the  localities  whence  it  is  ob- 
tained.  From  same  inoooeeivable  ^ouree 
.one  lad  drew  the  informati(m  that 
"graphite  is  used  for  e??:  coal,  because  it 
contains  a  great  deal  of  oil,  so  that  it  is 
used  where  a  fire  is  needed.  Coal  dust 
moulded  by  pressure  forms  graphite." 

The  accounts  of  petroleum  and  it.s  uses 
were  generally  full  and  accurate  and  must 
have  been  drawn  almost  entirely  from  ob- 
servaticms  on  Die  collection.  Such  a  knowl- 
edge of  petrolenm  could  not  have  been 
gained  by  readinj?  a  dozen  books.  Asbes- 
tos, salt,  gypsum,  mica  and  sulphur  were 
among  other  substances  noted,  some  ac- 
count bdng  given  of  tiie  appearance  and 
uses  of  each.  The  stat^cnts  were  partly 
second-hand  and  partly  original,  with  no 
evidence  of  any  particular  skill  in  observa- 
tion. One  girl,  for  instance,  stated  she 
could  see  no  difference  in  appearance  be- 
tween c^'TiRum  and  a.sbestof?.  lliiMiLdi  the  dis- 
tinction should  have  been  phiin.  It  was 
evident  that  the  pupils  had  not  as  a  whole 
been  trained  to  careful  observation,  for 
many  obvious  distinctions  were  overlooked. 

On  the  whole  the  ewnys  sbmvcd  the  need 
of  museum  study  rather  Umn  iujportnnt 
results  from  it.  They  painfully  evinced 
the  fact  that  copied  labels  and  statements 


184 


SCIENCE, 


[H.  &  VVL.  XT.  Hd.  m. 


of  toxt-books  furnished  the  materinl  out  of 
wliieli  they  were  chiefly  mudc.  Doubtless 
many  oJt'  the  labels  were  copied  without  a 
glance  at  the  Bpeoimen  whieh  it  aocom- 
panied.  Tliere  was  far  too  little  evidence 
of  individual,  incleptfidint  ohsprvation. 
Let  it  be  noted,  however,  that  the  essays 
which  coDtained.  the  most  penonal  ob- 
servationa  were  the  most  aeeurate.  It  was 
in  the  essays  iiust  lar-rdy  made  up  of 
copifd  Inhpls  thjit  .sii<'}i  strangely  conglom- 
erated staleitients  as  those  I  have  quoted 
were  to  be  found.  This  ineuleated  alaveiy 
to  print  is  to  my  mind  one  great  weakness 
of  modern  instnictidU  in  tlic  clciiicutiiry 
schools,  80  far  as  any  hope  of  the  promotion 
of  aeienee  ie  cmieenwd,  and  it  la  in.  nuaeum 
study  that  one  of  the  best  remedies  for  it 
is  to  he  found.  In  order  thnt  independent 
study  may  hp  fiicouraged  it  may  he  ques- 
tioned wlicthcr  the  museum  label  should 
aim  to  give  very  extended  information. 
To  be  sure,  the  mere  copying  or  reading  of 
the  label  serves  to  some  extent  to  fix  the  in- 
formation it  contains  upon  the  mind,  but 
the  knowledge  would  takefirmerhold  if  tiiis 
information  eould  be  gained  by  a  study  of 
thp  specimen,  I  have  often  noticed  visit- 
ors of  all  ages  studying  an  unlabeled  col- 
lection with  the  gi-eatest  persistency  and 
intact,  and  then  have  seen  them  finish  it 
in  a  glance  after  it  was  labeled.  They 
seemed  to  feel  that  they  were  relieved  of 
any  further  responsibility  in  regard  to  it 
aa  soon  aa  they  saw  the  labels.  Hence, 
Qoode's  well-known  aphorism  that  'a 
museum  shuiild  i  nnsist  of  a  eolleeti<m  of 
instructive  lubels  illustrated  by  specimens  ' 
has  its  limitations.  Uttered  to  call  atten- 
tion to  the  need  for  system  and  aa  a  protest 
against  the  lumber  room,  it  had  a  pro- 
found mine,  hut  modem  experience  will 
hardly  consider  it  a  final  ideal.  It  is  pos- 
sible to  80  preiuire  and  arrange  collectiona 
that  they  will  tell  their  own  story  without 
more  labela  than  are  needed  to  serve  aa 


hints  or  indexes.  Such  collections  or  ex- 
hibits will  promote  the  spirit  of  observa- 
tion, study  and  inquiry,  and  the  more  they 
do  this  the  more  will  tbay  contribute  to  the 
advanoement  of  aeienee. 

OijvKR  C.  Fabbinoton. 

Vmui  Columbian  Mtisci'M. 


THE  BOUNDARY  USK   BETWHUN  TEXAS 
AM)  St:W  HEX  ICO. 

Th£  boundoi-y  line  between  Texas  and 
New  Mexico  along  the  103d  meridian  was 

tlie  chief  theme  of  a  talk  before  the  Na- 
tional Cleogra{»hic  Soeiety  on  November 
15  by  Dr.  Marcus  Baker.  This  boundary, 
created  in  18S0»  waa  aurveyed  and  monu- 
mented,  in  part>  in  1859  by  John  II.  dark, 
and  his  survey  was  etmfirim  d  by  rNmcrress 
in  1891.  Keecut  ofticial  maps  place  this 
boundary  two  or  tlirec  miles  west  of  tlie  103d 
meridian,  where  the  law  deelarea  it  to  be. 
The  paper  read  before  the  Sodety  waa  a 
summary  of  the  results  of  an  enquiry  un- 
dertaken to  dibcovur  and  weigh  the  reasons 
for  this  diaerepancy. 

The  original  monuments  set  by  a  aur* 
vey  to  mark  a  boundury  in  accordanee 
with  law,  become,  when  confirmed,  the 
boundary',  even  when  followed  by  more 
aeeurate  surv^  which  diow  the  original 
monuments  not  to  be  where  {hey  were  de- 
si  <mcd  to  be.  The  more  accurate  sur\'cy 
iloes  not  alter  the  boundary.  It  merely 
shows  how  wdl  or  ill  the  original  survey 
was  done.  Of  this  line,  310  miles  long, 
1^0  miles  were  traced  out  nnd  marked  by 
mounds  of  earth  or  stone  in  18j9  ;  the  re- 
maining 130  miles  have  not  been  surveyed. 
Of  the  180  miles  surveyed  and  marked,  24 
are  at  the  south  end  marked  by  3  mounds 
and  156  at  the  tunth  end  marked  by  23 
mounds.  The  longitude  of  the  south  end 
of  the  line  was  determined  by  chaining 
eastward  from  EI  Paao  along  the  32d 
parallel  211  miles,  the  imtial  atation  being 
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Frontera  of  the  Mexican  boundary  survey. 
Obviously  tbis  1m  a  vety  weak  loocitude 
datomiiiation.   It  was  not  dieeked  hy 

astronomical  observations  oriprinally,  nor 
has  it  been  since.  Nor  has  it  been  checked 
in  any  otlxer  way.  Aooording  to  present 
knowledge  IIm  three  montimenta  at  the 
Bonth  end  are  on  the  lO^d.  moriclian  and 
should  be  so  shown  on  our  maps  until  sub- 
sequent and  better  surveys  shall  tind  these 
mOBiunentt  and  show  Hiat  they  are  not  on 
die  103d  mttidian.  As  to  the  130  miles  of 
nnsurveyed  line  nortli  of  tlie  short  pieoe, 
at  the  south  end  of  the  boundary,  this  part 
is  olmoosly  edneident  with  the  meridian. 
The  longitude  of  the  23  moundi  on  f3ie 
northern  part  of  the  linp  depends  npon 
the  one  at  the  N.W.  corner  of  Texas. 
That  corner  monumeut  was  set  iu  August, 
1859.  Its  longitude  was  obtained  by 
transfer  from  some  point  on  the  37th 
parallel,  35  miles  to  the  northward.  In 
1857  a  surveying  party  under  Lieutenant- 
Colonel  Johnston  measured  westward  along 
the  37th  parallel  from  the  west  boundary 
of  Jlissouri  471  miles  to  the  103tl  iiieridian. 
Clark  was  the  astrnnoiiier  in  Johtiston's 
party  and  determined  by  moon  culmina- 
tions die  longitude  of  the  monqment  set 
by  Johnston  to  mark  the  intersection  of 
the  103d  meridian  and  37th  parallel.  The 
longitude  of  the  mound  at  the  N.W.  comer 
of  Texas,  set  by  Claxk  in  1859,  tbereion 
depends  upon  the  longitude  of  a  point  de- 
termined by  himself,  astronomically,  two 
years  previously  on  the  37th  parallel.  IIow 
accurate  was  Clark's  determination)  No- 
body knows.  Various  surveys  under  the 
direction  of  the  Land  Office  have  been 
made  in  this  vicinity  since  Clark's  original 
one,  but  his  monument  has  not  been  found. 
Two  nkonuments  have  sinee  been  cstab> 
lished  to  mark  the  point  which  C9ark  in- 
tended  to  mark  and  which  he  snpposcd  he 
did  mark.  One  of  these  was  set  by  John 
J.  Major,  in  1874,  and  another  by  Rich- 


ard 0.  Chaney,  in  1881.  Major  searched 
for  Clarke  monument,  failed  to  find  it 
and  *  nestaUished '  it,  t.  set  a  new  one. 
The  evidence  is  conclusive  that  Major's 
monument  was  set  more  than  two  miles  west 
of  Clark's.  Chaney'snumumentissomefour 
or  five  miles  east  of -Major's.  Chaney  did 
not  tind  either  Clark's  or  ^Tajor's.  Thus 
three  monuments  or  mounds  have  been 
built  to  mark  the  N.W,  corner  of  Texas, 
one  by  dark  in  1859,  anotbMr  by  Major  in 
1874,  and  a  third  by  Chaney  in  1881. 
Clark's  alone  marks  the  boundary  and  that 
one  is  lost. 

* 

Of  the  22  remaining  mounds  marking 
the  northern  i»art  of  the  boundary  tvro,  and 

only  two,  nt-p  l:no\^Ti  to  ."^till  exist.  These 
two  are  iu  sight  of  one  another  and  on  op- 
posite banks  of  the  Canadian  River.  They 
were  found  and  rqiorted  to  tiie  Oenml 
Land  Office  by  the  land  surveyors  Taylor 
and  Fuss  in  1883.  We  have  no  information 
as  to  their  longitude  other  than  that  fur- 
nished by  Clark  himself,  who  reported 
them  on  the  103d  meridian. 

In  the  present  stale  of  our  knowledge  it 
seems  hifi:hly  desiraliie  that  the  boundary 
should  appear  on  our  maps  uu  the  103d 

meridian.  At  the  same  time  it  is  even  more 

important  that  topographie  Surveiys  be 
made  along  this  line  and  as  many  as  pos- 
sible of  the  original  Clark  monuments 
identified  and  aeouri^ly  plaoed  on  the 
map.  This  done  the  whole  line  should  be 
run  out,  old  raonuments  restored  and  new 
monuments  built.  If  this  is  done  before 
the  discovery  of  oil,  mineral  or  things 
coveted,  a  oostly  and  bitter  boundary  dis- 
pute can  be  avoided. 


Since  the  above  was  written  I  have 
learned  of  a  recent  survey  whieh  has  ma^ 
terially  added  to  our  knowledge  of  the 

present  state  of  this  hrinn  lnry.  IMr.  E.  D. 
Preston.  T'.  S.  Deputy  Surveyor,  retraced 
the  Clark  line  on  the  103d  meridian  from 
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the  Canadian  river  northward  to  the  cor- 
ner, a  distance  of  about  75  miles,  in  the 
summer  of  1900.  Tliis  was  done  by  direc- 
tion of  the  General  Lund  Office  and  his  MS. 
report  is  now  on  iiie  iu  tliat  office.  Of 
the  12  monnments  eet  by  Clark  in  1839  on 
this  part  of  the  line  Preston  identified  3 
certainly  and,  doubtfully,  4  in  nil.  Clark's 
line,  according  to  Frestoo,  bears  N.  0"* 
06'  W. 

In  1BB2  W.  S.  libhry,  eounty  surveyor 

of  Dallam  enunfy,  the  northwesternraost 
county  of  Texas,  retraced  a  part  of  the 
Clark  line  and  assisted  iu  building  a  pas- 
tare  fenee  for  the  XIT  or  Capital  Land 
and  Gatlle  Company.  The  corner  of  that 
pasture  wm  estubli.shed  at  the  point  sup- 
posed by  Mabry  to  be  Clark 's  corner.  This 
XIT  eomar  ia  now  locally  reeognized  as 
the  N.  W.  comet  of  Texas.  According  to 
Prrstnn's  survey  it  is  '  within  150  links  of 
the  proper  position  east  of  the  JohiLston 
monument.'  It  is  about  2^  miles  east  of 
the  ket  Major  monument  of  1874  and  is 
2  miles  14.03  chains  west  uf  the  Chancy 
monument  of  1881.  Clark's  monnment, 
according  to  Clark,  is  in  longitude  103°. 
Chancy 's  monument,  according  to  Chaney, 
ia  in  longitude  103*.  Theae  moaumeota 
differ  in  longitude  by  more  than  2  miles. 
\Yhieh  one  is  the  better  determination  is 
unknown.  Both  longitudes  are  weak-- 
Clark'a  ia  a  fair  determinatim  by  a  weak 
method,  Chaney 's  a  weak  determination  by 
a  strong  mt  tliod.  A  new  and  strnnir  de- 
termination by  a  strong  method  is  much  to 
be  desired. 

SCIENTIFIC  BOOKS. 
Biohpia  Centrali'Amerieatta,  Insects,  Lepi- 

doptcru-Rlioi)al(Kvra.  B.v  Fredf:rick  Du- 
CANF.  fJoD.MAV,  D.C.L.,  F.R.S.,  and  Osbert 
Salviv,  M.A.,  F.R.S.,  etc.  Vol.  I.,  Text,  pp. 
i-xlTri  + 1-487;  Vol.  II.,  Text.  pp.  1-782;  Vol. 
nr..  Plates,  I.-CXir  nnd  XXIVa.  Pub- 
lished by  the  authors.  Royal  4to.  1879- 
IMl. 


Li  the  present  age  it  is  raoognised  as  one  of 

the  fimotious  and  duties  of  wealth  to  minister 
at  the  altar  of  learuiug.  The  upbuilding  of 
Kreat  institutions,  the  object  of  which  is  the 
asoertuinmcnt  of  truth  and  the  diffusion  of 
knuwlfdf^e,  18  regarded  as  onn  of  the  high  pre- 
rogatives of  those  who  have  command  of  mate- 
rial lesowosB.  I^ileiidid  haTe  heeii  the  aehieTe> 
inent8  in  recent  years  of  those  who  have  conse- 
orated  their  wealth  to  founding  or  aiding  in 
the.  endowment  of  colleges,  uniTersities,  libra- 
ries and  museums;  but  perhaps  no  enteiprise 
undertaken  l>y  wenlth  is  likely  in  coining  years 
to  be  r^arded  as  more  important  and  monu- 
mental in  its  diaraeter  than  the  great  work 
to  which  Messrs.  Frederick  Ducane  Godman 
and  Osbert  Salrin  addressed  themselves  when 
they  conoeiTed  the  i<fea  of  preparing  and  giT- 
ing  to  the  world  the  encyclopedic  work  known 
as  till'  Biologia  Centrali-Atntrieana.  Of  this, 
work  it  may  be  said  that  it  constitutes  monu- 
mmium  asrs  fMrsnnttw. 

It  is  with  profound  satisfaction  that  we  wel- 
come the  appearance  in  final  form  of  the  thiee 
volumes  devoted  to  the  Rhopaloocra  of  Mexioo 
and  the  Central  American  republics.  For 
twenty-two  ycfirs  these  volunies  Imve  iK-en  slow* 
ly  appearing  in  parts.  The  delay  is  most  rea- 
sonaUy  explained  hy  the  surriving  wUtor  and 
author,  Mr.  Goduian,  as  (luf  'to  the  constant 
prt^ure  of  other  work,  the  ever-increasing 
amount  of  material,  the  gradually  failing 
health  and  subsequent  death  of  Mr.  Salvin, 
nio]  the  trrciit  (JitTiciilty  of  dealinj^  with  the 
licspcriida?.'  i'he  work,  however,  has  not  lost, 
but  has  TB^r  pnlited  by  delay.  The  «xoeed< 
ingly  satisfactory  treatment  of  tho  Tlesperi- 
idu?,  which  a  few  years  ago  would  have  been 
impossible,  and  the  supplementary  pages  and 
plates  caiiiie  the  student,  now  that  the  work  is 
completed,  fr,  fr-,-1  thankful  lliat  the  editors 
followed  the  good  maxim,  festina  lenle.  Had 
they  completed  the  work  before  the  legion  had 
l)oi'n  traversed  by  the  various  collectors  wl  om 
their  munificence  placed  iu  the  field,  and  had 
they  not  been  able  to  profit  by  the  reeeavchoi 
in  tlic  f;iTinl,v  uf  the  Hesperiidffi  made  by  Cap- 
tain F,.  Y.  W;it-nri.  the  work  would  not  have 
been  the  eminently  satisfactory  work  which  it 
now  proves  to  be.  Theio  is  yet  much  to  be 
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learned  in  refenniaB  to  liie  lepidoptcrous  fauna 
of  Central  America,  and  tlie  last  word  haa 
not  been  bpokeu  even  by  the  leurued  authors 
in  the  three  stately  volanMe  befoie  i»,  hut  a 
foundation  has  been  laid  so  brood  and  solid 
and  enduring  that  all  who  come  hereafter  will 
be  eompelled  to  huild  upon  it.  These  three 
vciumBS  in  a  peculiar  min  reflect  the  intelli- 
gpnco  m  %veU  as  tlie  grenerosify  of  iho  two 
lifelou^  collaborators,  Messrs.  Godmaii  and 
SalTiB.  With  the  eiioeption  of  the  volume 
upon  the  avifauna  of  the  region,  written  by 
the  same  two  gentlemen,  they  meet  strongly 
illuetrale  tbMr  leaminc.  O^ier  Tolumea  in 
the  great  woik  nfleet  tiiA  esoellflnoB  of  their 
editorial  fliinervision,  b8  well  as  their  munifi- 
cence, but  tlie  parts  of  the  'Bioiogia'  which 
have  issued  from  their  own  hands  and  most 
strikinj^ly  display  their  ?rientific  accuracy  and 
the  vastness  of  their  learning  are  the  Tolumes 
dealing  with  the  birds  and  tfaiBM  tluee  Tolumes 
treating  of  the  butterflies. 

Eighteen  hundred  and  five  species  of  butter- 
flies arc  enumerated  in  the  work  as  occurring 
within  the  region,  three  hundred  and  sixty  of 
tbrm  brinp-  dc-sr^ribed  as  new  to  pfif^nrc.  Of 
these  species  about  twelve  hundred  and  fifty 
are  figured  in  the  one  hundred  and  tiurteen 
hand-colored  plates  drawn  by  Itippon  and  by 
Purkiss.  It  will  bo  seen  from  the  foregoing 
statement  that  the  region  chosen  is  far  richer 
in  the  number  of  the  species  of  Rhopalocera 
than  the  continent  of  Xortli  Atiit'i-ica  norili  nf 
liesuco  or  the  Faisearctic  region,  the  latter 
covering  Eunqte  and  northern  Asia.  The  last 
published  list  of  the  diumnl  lepidoptcra  north 
of  Mexico  cites  but  six  hundr<?d  and  forty-five 
species,  a  few  of  which,  however,  arc  doubtful, 
to  which  must  be  added  a  few  others  recently 
described.  There  are  probably  not  more  n 
seven  hundred  valid  species  of  butterflies  tu  be 
found  on  the  entire  continent  of  North  Ameri- 
ca from  Florida  and  the  Kio  Grande  of  Texas 
to  the  Arctic  Ocean.  Staudingor  &  Rebel's 
Catalogue,  which  has  just  appeared,  enumer- 
ates seven  luirKlrLHl  and  sixteen  species  as 
found  in  the  Paliearctic  region,  covering  the 
Barbary  States,  Europe,  Asia  Minor  and  tem- 
perate Asia  north  of  the  Himalayan  rnngea. 
Within  the  oompaiatirdy  small  area  of  )Cni« 


CO  and  Central  America  mc»e  species  of  but- 
terflies oreur  than  arc  found  in  nil  tempernt<? 
Koith  America,  Europe,  24orth  Africa,  and 
tnnperate  Asia  put  together. 

Compared  with  the  fa\Hia  of  the  West  In- 
dian Islands  so  far  as  known,  the  latter  ava 
exceedingly  poor  in  the  number  of  genera  aa 
well  as  species  of  buttafliee.  While  strictly 
correct  lists  of  (he  speeies  of  Khopalocera 
found  on  the  various  West  Indian  L^lauds  are 
not  UTailable  for  purposes  of  comparison, 
enough  is  positively  known  to  make  it  certain 
that  all  of  these  islands  together  do  not  con- 
tain mora  than  one  tiiird  of  the  number  of 
species  which  are  accredited  to  the  region  cov- 
ered by  the  'Biologia.'  In  fact,  it  is  doubtful 
whether  these  islands  have  more  than  one 
fourth  as  many  spedee  as  are  found  in  the 
territory  of  which  wo  arc  5?penking,  provided 
the  liooward  Islands  and  Trinidad  be  excluded, 
as  appeals  to  the  writer  proper,  in  view  of  tfai^ 
close  eontignity  to  the  South  American  main« 
land. 

An  examination  of  the  exceedingly  interest- 
ing table  given  in  the  introtluction  to  the 
work,  which  is  devoted  to  the  display  of  the 
geographical  distribution  of  the  various  spe- 
cies, shows  that  the  region  in  and  about  Pane- 
ma  is  probably  the  most  prolific,  Costa  Rica 
and  Guaton»nla  following  closely.  It  is  here, 
in  the  humid  tropical  forests,  that  we  have  the 
fullest  development  of  the  Khopaloceroua 
fauna  of  ih>'  fcrritory.  Tfie  (able  of  distribtt' 
tion  i-  simii7iari/i'il  ns  followi* : 


Xympholidic,  $S8  species 

Libytheidn*,   1  « 

Eryeiuida'   240 

I.ycnoitidH-   234  " 

Papiiiouidie,   186  " 

Hesperiidoi   SSA.  " 


Making  a  total  of  180r» 


Comparing  this  list  witli  the  prcat  list  of 
the  'Rhopalocera  Ethiopica,'  recently  pub- 
lished by  Professor  AuriTillius,  and  adding  the 
Hesporiidie  from  the  Ethiopian  subregion, 
which  number  about  three  hundred  and 
seventy-five  sipeoies,  we  ind  that  the  continent 
of  Africa  and  the  adjacent  islands  hare  up 
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to  the  prennt  time  only  yit  liled  us  about  two 
thouAand  species  of  Rhopalocera.  It  is  evi- 
deat,  therefore,  that  the  Neotropical  region, 
whtdi  includet  ti«pi«al  South  Amexie^  as  well 
tin  ^loxico  and  Central  America,  is  likriy  to 
prove  to  poesess,  when  a  final  and  exhaustive 
eatalogue  of  the  made,  the  ridieBt 

Rbopaloceroua  fuuua  in  the  world.  Tlie 
family  of  the  H<-poTiiilir»  i»  fnr  riclior  in 
species  in  this  region  than  anywhere  else. 
More  speeies  of  these  ititervstiiiK  and  often 
puzzliiitr  Ii)S4>cts  occur  in  Mexico  and  Central 
America  than  are  found  either  in  the  tropics 
of  the  Lido-^Ialayan  refcion  or  in  the  tropica 
of  Africa.  The  Erycinide  are  also  character- 
istif  of  the  rcK'ion,  nnil  the  niimlvrr  of  8i>eciea 
of  this  family  in  the  total  vastly  exceeds  the 
number  of  speeies  found  in  all  other  regions  of 
the  globe  coml  iiit-il.  Tlio  Nympbalidse  lead  all 
other  families  in  the  number  of  species,  but 
the  number  of  species,  while  great,  is  not  equal 
to  the  niunber  that  is  found  in  the  Ethiopian 
subrcgion.  nor  in  the  minil)cr  of  sprviofi  as 
Ipreat  as  that  known  to  occur  in  the  indo- 
Malayan  subregion. 

The  general  conclusions  reached  by  Jlr. 
Godnutn  as  to  the  distribution  of  species 
mthin  the  territory  are  b^t  expressed  in  his 
own  langtiaMTi'.  Hi-  say^:  "Our  stttdjr  of  the 
Central  American  huttorflics  provpi  con- 
clusively (1)  that  the  fauna  is  mainly  a  north- 
em  extension  of  that  of  tropical  South  Aroer- 
oxti'txling  on  the  Parlfic  side  to  Mazatlan 
and  on  the  Atlantic  to  a  little  beyond  Ciudad 
Vieloria  in  Tamaulipas,  some  few  speeies  on 
each  coast  reaching  the  southern  United 
States,  with,  of  ronrsp,  many  peculiarly  modi- 
fied forms  in  the  region;  (2)  that  there  are  a 
considerable  number  of  Nearetio  genera  and 
sprcics  (oming  down  the  central  plateau  a 
certain  distance  into  Mexico,  and  some  even 
into  Guatemala,  as  Argynnis,  Vaneua,  Lt'ms- 
«Ui$,  Orapia,  various  CoUas,  etc.;  (3)  that 
there  arf  no  strictly  alpine  forms,  the  insects 
met  with  above  the  tree-line  boio^  mostly 
stragglers  from  below,  such  species  as  occur 
at  the  highest  liinit-  of  tlio  forest  being  very 
like  those  of  similar  Andean  localities,  these 
mostly  belonging  to  the  genera 
ArekwMM,  CaiatUeta^  Penutt,  BntnHat  etc; 


(4)  that  the  fauna  of  the  Atlantic  slope  to  per- 
haps as  far  south  as  Costa  Ttiea  h  incom- 
parably richer  than  that  of  the  Pacific,  this 
being  particularly  noticeable  in  the  Ithomitna. 
the  Erycinidic,  the  genera  Thecla  and  Papilio, 
etc.;  and  (6)  that  some  of  the  purely  tropical 
genera  do  not  reach  north  of  Nicaragua,  Coato 
Kica  or  Panama,  as  Eutreais,  Scada,  Cteroit, 
C'allitwra,  Ilclwra,  Oressinomn,  Narop'^,  Pana- 
cea, M&ijistani»,  Uypna,  Zeonia,  lihomeis,  etc** 
Within  the  limita  of  a  brief  review  audi  as 
this  it  i-i  impossible  to  take  up  and  consider 
many  of  the  interesting  details  in  reference  to 
diatiibntion  which  present  themselvee  to  view 
upon  a  can-fill  study  of  the  work.  The  Writer 
commends  to  llio  rnroful  atft  ntioii  of  all  stu- 
dents of  entomology  the  introductory  chapter 
of  Vbltune  L,  which  epitomises  in  a  masterly 
manner  the  results  of  the  years  of  study  which 
have  been  devoted  by  the  learned  authors  to 
the  subject  in  liand.  To  tlie  comparatively 
fi'w  who  are  devoting  themselves  to  a  critic- 
al study  of  tho  TTps'p^riidfP  that  portion  of 
the  work  devoted  to  this  family  is  of  extreme 
▼alue.  It  ia  no  exaggeration  to  soy  that  it  ia 
one  of  the  most  pi  rft  et  cxamplo!;  of  careftil 
monographic  work  which  has  ever  appeared  in 
the  Ilnglish  language.  The  amount  of  pains- 
taking and  microscopic  TCSearch  wliich  haa 
been  performed  in  orr^er  to  attain  the  results 
which  are  given  has  been  prodigious.  It  is 
certainly  to  be  hoped  that  the  work  will 
find  a  placo  In  all  the  great  librarif?i  of  the 
New  World,  for  without  access  to  it  the  stu- 
dent of  entomology  in  America  is  certain  to 
find  Ilia  labors  greatly  retarded. 

W.  J.  HotLAMD. 

CaBSXOIE  Ml-SEI  M,  PlTTSBLBCU. 

A  Laboratory  Course  in  Bactcrivlooy,  for  the 
use  of  Medical,  Agricultural  and  Industrial 
Students.    By  Taxaaao  P.  Goruak,  A.lf. 
Philadelphia  and  London,  W.  B.  Sauadsit 
&  Co.    1901.    Svo.    Pp.  19?. 
In  this  unpretentious  laboratory  gixide  the 
author  has  succeeded  in  combining  technical 
accuracy  with  sound  jiodagopy  in  a  manner 
which  will  commend  the  book  to  teaching  bao- 
teriologiata.  The  diveetiooa  for  erai  the  oomr 
aaonest  prooeaaes  have  very  obrioualy  stood  the 
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test  of  actual  \iae  with  classes  before  being 
crystallized  into  their  present  form.  The  par- 
ticular merit  «f  the  book  lies  in  the  fact  that 
the  author  has  carefully  clt'scribeJ  small  points 
of  techzuque  which  too  many  others  writers 
kf t  for  the  student  to  ksra  for  luinsdif 
through  experience  more  or  less  bitter. 

The  contents  of  tho  book  are  as  follows: 
Chapter  I.,  Microscopical  Examination  of  Bac- 
teria, with  a  description  of  tho  ordinary  pro- 
cesses of  staining;  11,  and  III.,  Morphology 
and  Reproduction,  with  methods  of  straining 
Aigdla  and  eapeulee;  IV.,  Claaeillaatioa  of 
Biifterla — a  synojisis  of  IMigula'b  j^t-nera ;  V. 
and  VI.,  Sterilization,  and  Preparation  of  Cul- 
tore  media ;  VXL,  Cultures  of  Baoteria^-a  <la> 
scription  of  the  ordinary  culture  metJiods,  with 
full  tables  of  descriptive  terms ;  VIII.,  Deter- 
mination of  Species,  contains  a  list  of  diagnos- 
tie  dbareeten,  a  standard  ebart  fm  foil  d»* 
Bcription  of  a  species,  a  key  for  tracing  tho 
more  common  forms,  and  a  synopsis  of  Ches- 
ter's seheme  of  dassifieation  by  groups;  IX., 
Bacterial  Analysis  of  Water,  Milk,  Air  and 
Soil;  X.,  Pathogenic  Bacteria — directions  for 
the  study  of  eleven  typical  pathogenic  organ- 
isma.  Th«  appendix  contains  an  aooount  of 
Wilson  and  Randolph's  method  of  measure- 
ment by  jkhotography,  a  description  of  the  com- 
mon oontaminating  moulds  and  yeasts,  and  a 
▼ery  useful  list  of  synonyms. 

Not  ft  few  points  ^nd  methods  arc  dc^crihed 
which  have  hitherto  appeared  only  in  mono- 
graphs; some  are  here  published  for  the  first 
time.  The  text  \^  fnUj  illustrated,  and  many 
oi  the  cuts  are  new. 

On  account  of  its  thoroughly  modem  and  in 
numj  respects  original  treatment  of  the  ordi- 
nary technique  of  hacti  riology  this  hook  will 
prove  useful  not  only  lu  the  bacteriologist,  but 
to  the  botanist  who  emplojra  bacteriological 
methods  in  pathological  or  systematic  work. 

Td  Vinnutn  «m  Kimuska. 


SOCIETIES  A\D  ACADEMIES. 
TH£  GEOLOGICAL  80CIETV  OF  WASULNGTOK. 

Tnii  iSSd  meeting  of  the  Society  was  held 

on  Jan.  8.  The  first  paper  was  hy  Mr.  Charles 
D.  Waloott  on  'The  Outlook  of  the  Oeologist 


in  America.'  Tliis  via  the  substance  of  the 
presidential  address,  before  the  Geological  So- 
ciety of  America,  at  Rochester. 

Jilr.  M.  R.  CauiiAiell  thon  pre<;ented  a  paper 
on  'Recent  Geological  Work  in  Pennsylvania.' 
The  author  aummariaed  briefly  the  eharaoler 
and  scope  of  the  mapping  of  the  Penn.sylva- 
nia  coal  fields  which  is  now  being  carried  on 
by  tho  United  States  Geological  Survey  in  co- 
operation with  tho  State.  Up  to  the  present 
time  seven  quadrangles,  rinhracing  an  area 
of  1,C00  square  miles  in  the  bituminous  coal 
fields,  have  been  geologically  surveyed. 

It  is  gretierally  admitted  that  the  weakest 
point  of  the  Second  Geological  Survey  of 
Pennsylrania  was  its  lack  of  adequate  bsae 
maps  on  which  to  portray  the  geological  data 
pathered  in  the  field.  It  was  impos.^ible  to  lo- 
cate geological  boundaries  correctly  upon  the 
crude  coimtir  maps,  vhidt  were  the  only  ones 
availalde.  With  tho  aid  of  tho  recent  detailed 
topographic  maps,  it  is  believed  that  the  goo- 
logical  boundaries  haw  been  determined  with- 
in an  error  of  a  few  feet  The  importance  of 
such  close  mapplngr  is  self-evident  from  the 
fact  that  land  underlain  by  the  Fittsbuig  coal 
is  Talued  at  from  $300  to  $1,100  per  acre. 
The  investigations:  liavo  also  hroupht  out  many 
details  of  structure  not  previously  known, 
whidi  are  of  the  utmost  importance  to  mine 
imd  oil  and  gas  well  operators.  In  closing 
^^r.  Campbell  cxprossod  a  hiph  appreciation  of 
tlie  labors  of  the  geologists  who  had  preceded 
him  in  this  fisld,  and  stated  that  their  results 
can  only  he  superseded  by  the  most  careful 
detailed  work  and  by  the  use  of  a  topographic 
base  map  producing  a  high  degree  ai  ao- 
curacy.  * 

A&nkBD  H.  BRonK<4. 

Secretary. 

BIOLOGICAL  sociBarr  or  Washington. 

The  347t!i  meeting  was  held  on  Saturday 
evening,  January  11. 

F.  A.  Luces  exhibited  a  malformed  tooth  of 
Mastodon,  of  an  im  t^ular  shape,  and  with 
about  twice  tlie  normal  number  of  cusps,  the 
extra  cnsps  having  been  mostly  added  on  one 
side  of  the  tooth, 

M.  £.  Waite  presented  'A  Problem  in  Plant 
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Patholof?y  and  PhysioloKy,'  statinp  that  last 
fall  he  bod  been  called  upon  to  examine  a  large 
pe«r  ofduurd  bdongincr  to  Mr.  A.  S.  Kew 
8011  of  AlpTon,  Texas,  that  was  said  to  be  suf- 
fering from  the  effects  of  blight.  On  exam- 
rnation  it  was  found,  in  addition,  to  be  suffer- 
ing from  leaf  blight,  from  ladi  of  crofls  fertili- 
sation and  from  imfnvnrnMc  environment, 
having  been  planted  on  prairie  soil  without  any 
proper  naturBl  drainaga  Stefie  had  bean  tak> 
on  to  combat  the  pear  blight,  but  the  result 
was  very  doubtful,  as  the  disease  could  be 
readily  brought  in  from  surrounding  orohards. 
The  leaf  blight  could  be  remedied  by  spraying 
and  the  cross  fertilization  supplied  by  lilariting 
other  varieties  of  pear,  but  it  remained  to  be 
seen  vbetber  or  not  tbe  locality  was  too  far 

south  for  tlir  Miocossful  rultivntion  of  penre. 
These  troc^,  like  the  peach,  needed  the  rest 
gained  by  lying  dormant  during  cold  weath- 
er. 

Wilfred  H.  Osp-vrid  ppokp  of  'The  Supposed 
Occurrence  of  Caribou  on  the  Queen  Charlotte 
Islands,'  saying  that  a  new  speeiea,  Rangifmr 
dav'soni,  had  been  descrihtnl  on  tlic  strnifrtli  of 
a  single  imperfect  skull,  said  to  have  been 
brought  from  Oralutm  bland.  Hr.  Osgood  le- 
vicwcd  the  evidenoa  relating  to  this  skull  and 
read  or^rm^t^  from  a  number  of  Icttrra  <»nn- 
ceming  it,  concluding  that  in  all  probability 
caribou  had  never  been  seen  in  that  locality. 

Jacott  Kotinsky  read  a  paper  on  Trcseiit 
Opinion  concerning  the  Home  of  the  San  Jos6 
Scale,'  briefly  reviewing  the  history  of  the  pest 
from  the  time  of  its  appearance  in  California 
and  the  attempts  to  find  its  oriuitinl  habitat 
It  was  supposed  quite  recently  that  Japan  was 
the  native  place  of  the  seale,  but  investigation 
>^lio\vcd  thnt  it  A'u]  not  oci'^nr  in  elovii1i-<l  i>or- 
tions  of  Japan,  nor  on  native  trees,  while  Mr. 
Marlatt  had  aubsequently  located  it  in  OhiiM, 
south  of  the  Great  WaH 

P.  A.  L0CA8. 

PHiixtsoPHiOAb  aooiBTr  or  wasiunotom. 

TiiK  31st  annual  meeting  wns  held  Deo.  21* 
1001,  President  Walcott  in  the  chair. 

The  report  of  the  secretaries  was  presented 
by  Mr.  J.  F.  Hayford.  Durii^  the  year  the 
principal  event  has  been  the  incoiporaticm  of 


lh(!  Society  ;  10  irn^tings  have  been  bi^ld  for  the 
presentation  of  papers;  VoL  XITI.  of  the  Bui- 
Mm  haa  been  completed  and  distributed,  and 
7S  pnprs  of  Vol.  XIV.  At  present  the  BuUe- 
tim  are  sent  regularly  as  issued  to  about  300 
societiea,  libraries,  etc.  A  tabulation  of  th« 
membership  for  about  20  years,  (hirintj  whidl 
time  several  othrr  scientific  societies  have  been 
formed  at  Washington,  showed  that  the  loss 
in  neuberahip  due  to  these  had  now  ceased 
and  the  Soriefy  1ms  reached  a  steady  regime. 
The  present  woinbership  is  107.  Tlie  treasur- 
ei's  report  presented  by  TSr.  B.  R.  Green  show- 
e«l  a  healthy  financial  conilition. 

Mr.  Richard  Rathbun,  Assistant  Secretary 
of  the  Smithsonian  Institution,  was  elected 
President  for  1909,  and  the  other  officeie  were 
reelected. 

The  544tb  meeting  was  held  Jan.  4,  1902. 
Ifr.  D.  B.  Wainwright,  of  the  Coast  snd 

Geodetic  Survey,  described  the  experiments 
mndo  in  October  last  l^  fwi^n  Nantucket  Light 
ship  and  the  shore,  a  distance  of  48  miles,  by 
the  aid  of  die  Marconi  apparatus  in  regular 
use  there,  to  lietermine  'Lon^ritnrle  by  Wire- 
less Telegraphy.'  It  was  found  possible  to 
secure  chronograph  records  of  the  ohioiiometn 
beats  and  the  signals  from  the  ship,  and  then 
to  eliminate  the  la?  of  tho  in<strmnrnt-  by 
causiag  the  chrouoraeter-break  to  exciu*  the 
coherer  and  obtain  new  chronograph  rsoordsu 
Time  oV'servntion';  were  made  and  the  data 
were  obtained  for  what  is  probably  the  first  de- 
termination of  longitude  by  wireless  tslegraph. 
In  the  discussion  that  followed,  partieipaled  in. 
by  several  geodesists.  the  opinion  wn«  fTpr*«»a- 
ed  that  oven  for  the  short  distances  tiirough 
which  the  new  method  could  now  be  used,  the 
precision  of  observation  was  j^rontor  than  that 
of  any  other  method  except  the  telegraphic; 
ita  special  value  would  pcohably  be  found  in 
work  among  islands  and  in  unsettled  oountriea 
like  Alaska. 

Professor  Updt^aff  then  discussed  the 
'Stability  of  Astronomical  Pieis.'  The  fint 
astronomical  instniiiiont  was  only  a  pier,  the 
Gromon;  and  by  its  aid  the  ancients  deter- 
mined a  surprismgly  large  number  of  con^ 
st.inta.  A  pier  -~h'>iiM  be  built  on  soil  rather 
than  on  rock;  bride  was  now  in  favor  ratbar 


^  kj  i^ud  by  Google 


Januakv  31,  1902.J 


SCIE.\CE. 


191 


than  stone:  at  the  Cape  of  Good  Ilope  tlia 

pier?  of  the  niorulittn  circle  were  iron  cylinders 
tilled  with  water.  At  the  Naval  Obeorratoiy 
tlw  aunUa  pien  ni  tiie  tix-indi  meridian  t&t- 
cle  had  shown  a  changrc  in  azinmth  of  0".n  for 
10^  Fahr.,  and  had  recently  been  replaced  by 
briiok. 

Obarum  K.  Wead, 

Secretary. 

NEW    YORK    ACADEMY    OF  SCIENON. 
SECTION   OF  BIOLOGY. 

A  SBGULAS  meetioff  of  Ae  Section  of  Biol* 

<'gy  was  held  on  Dec.  9,  Professor  Bashford 
Dean  presiding.    The  following  papen  were 

y  resented : 

'The  Action  of  iJeoliol  on  IblMile'i  T.  B.  IB 
and  SaLAXT. 

'Inntliieta  of  Lepirloptera':  A.  G.  Mam. 

'The  Naiiirnl  ITi^tory  of  flOHW  IHtbe-fonutog 
Annelids':  H  K.  Ijnvilu. 

Tlia  first  paiH-r,  proented  Ptafenov  Lee, 
oonaiflted  of  i  ^ -count  of  an  investigation 
earried  out  by  the  two  authors  Jointly,  hy  very 
exact  methods,  pure  ethyl  alcohol  being  used, 
and  isolated  museks  of  the  frog  in  the  normal 
and  in  the  nlcoholizcfl  condition  hewing  com- 
pared. It  is  found  that  the  muscle  which  has 
alwoHted  m  modmte  quantity  of  pure  alcohol 
will  coQtract  more  quickly,  relax  more  slowly, 
l>erforiii  a  greater  number  of  contractions  in 
a  given  time,  and  become  fatigued  more  slowly 
titan  a  muscle  mthont  akoboL  The  eifeet  ia 
most  pronounced  in  from  ono  half  to  throo 
quarters  of  an  hour  after  the  liquid  has  begun 
to  be  abeorbed,  and  latar  diminiahea.  ^Vheth* 
er  the  alcohol  exerts  this  beneficial  action  upon 
the  muscle  substance  itself  or  on  the  nerves 
within  the  muscle  is  not  yet  certain.  The 
results  allow  no  oonclusion  regarding  tte  ques- 
tion whether  the  alcohol  acts  as  a  food  or  in 
some  other  manner.  In  larger  quantities  its 
presence  is  detrimental,  diminishing  the  whole 
nnmher  of  contractions,  inducing  early  fa- 
tipiie,  and  diminishing  the  total  amount  of 
work  that  the  miiscle  is  capable  of  perform- 
ing, even  to  the  extent  of  abolishing  the  con- 
tractile power  entirely.  In  such  qu.intitiea 
the  action  is  distinctly  poisonous.  The  after- 
elbctB  of  dither  small  or  huge  doeea  have  not 
yet  been  studied. 


Dr.  Mayer  reported  upon  a  number  of  ex» 
porimcnts  designed  to  determine  the  nature 
and  duration  of  associative  memory  in  lepidop- 
terouB  lanm  In  one  aeries  die  lanm  wwe 
pin  red  in  a  wooden  box  divided  into  two  cotn- 
partmeuts  by  a  central  partition^  which  was 
pieiroed  by  a  small  opening.  On  one  side  of 
the  partition  was  placed  moist  earth  contain* 
inp  prowinp  food-plants,  while  the  other  cham- 
ber was  barren.  The  larv»  were  placed  in  the 
latter  and  found  their  way  through  the  open' 
ing  to  the  food.  Apparently  they  never  learn- 
ed the  path  to  the  food,  but  always  wandered 
aimleesly  about,  never  shortening  their  paths. 
When  the  food  was  removed,  however,  they 
rarely  entered  this  side  of  tlio  box.  showing 
that  it  wad  the  presence  of  the  food  that  at- 
tracted ifabm.  Indiridual  tampetanent  is  very 
■well  shown  by  the  Tnmr,  for  some  quickly  find 
the  food,  while  others  are  much  slower.  This 
quidoieea  ia  not  due  to  superior  inteUigence^ 
boiravier»  but  is  owing  to  the  fact  that  these 
Inrvjp  remain  quiet  for  shorter  periods  of  time 
than  the  slower  ones.  A  number  of  experi- 
ments were  made  upon  lams  which  deronr 
only  special  kinds  of  leaves.  These  can  be 
induced  to  eat  sparingly  of  previously  uneat- 
able food  if  the  cap  of  their  proper  food' 
plant  be  rubbed  into  the  previously  distaste- 
ful leaves.  Similarly,  they  can  be  prevented 
from  devouring  their  proper  food-plant  if  the 
juices  of  imcatnble  plants  be  rubbed  into  tha 
substance  of  the  leavers.  However,  they  can 
always  be  induced  to  bite  at  or  devour  any 
foreign  substance  if  one  a11o««  tiia  larva  to 
commence  eating  its  proper  food,  and  then 
slides  up  in  front  of  it  a  distasteful  leaf,  sheet 
of  paper,  tinfoil,  etc.  The  larva  will  take  a 
fisw  bites  of  the  foreign  substance,  but  will 
<5oon  drjiw  bar-k  Its  head,  snapping  its  man- 
dibles with  apparent  disgust  or  aversion.  Very 
scon,  however,  it  reconunences  to  eat  in  a 
normal  manner.  If,  now,  the  foreiffn  sub- 
stance be  presented  to  the  larva  at  intervals 
of  ono  and  ono  half  minutes  or  more,  about 
the  same  nnmlM  r  <>f  bites  is  t^iken  nt  cneh  pres- 
entation,  thus  showing  that  the  larva  dru  ^  not 
remember  its  disagreeable  cxi>orienee  for  this 
interval.  If,  however,  the  interval  be  about 
thirty  seconds  the  larva  will  take  fewer  and 
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fewer  bites  of  ihc  disajfTOeaWe  leaf.  !<onn  re- 
fusion it  altogether.  Uero  agaiu  individual 
tempenunent  is  shown  in  the  veaetion  of  lar* 
rm  in  this  respocL  When  Hiiinnhig  their  co- 
coons the  lnr\-H»  of  Samia  cynihia  and  C.  pro- 
melhea  arc  gcotropic,  for  if  the  cocoon  be  in- 
Torted  toon  after  the  oompletion  of  the  outer 
('iivolope,  the  pupa'  arc  sometimes  found  re- 
versed also,  and  may  thus  be  imprisonod  in 
the  ooooon;  for  the  denadT-woren  (normally 
lower)  end  of  the  oocoon  ia  probably  impene- 
trable to  t!ie  issuing  moth.  A  scries  of  ex- 
perimeuLii  are  now  being  tried  to  determine 
whether  the  peculiar  coloration  of  male  moths 
in  tlimorphic  species  if  dun  to  sexual  selection 
on  the  part  of  the  female.  In  the  case  of 
OaBoiamia  fromsihM  there  appeais  to  be  none, 
for  males  are  accepted  even  when  female  wings 
are  pasted  upon  them,  or  when  their  wings  or 
scales  are  entirely  removed.  In  the  case  of 
0.  di$par,  however,  there  is  a  deoided  Bake* 
tion  against  males  whose  wiiif^s  haw  been  cut 
oS;  57  per  cent,  of  the  perfect  males  succeed 
in  nwttnff  with  tin  femeha,  vAile  only  19  per 
cent  of  the  wingless  males  are  sucfossful. 
The  peculiar  coloration  of  the  males  in  these 
caBOB  has  probably  not  been  brought  ebout 
through  the  agency  of  sexual  ^doction  on  the 
part  of  tlio  ftiiinle,  but  may  bo  dvio  to  race- 
teudeucy  toward  variation  in  a  definite  direc- 
tion unchednd  hy  natural  aeleotion. 

Dr.  Linvillc,  in  his  paper,  showed  that  tlio 
investigation  of  the  habits  of  Amphilriie  or- 
nata  and  Diopatra  cuprea  brings  to  light  many 
interesting  adaptations.  The  first  named  Uvea 
in  T'-shnpcd  tuln  s  in  ^nxv]  and  mud,  access  to 
food  and  water  being  possible  at  either  end. 
Additiona  to  the  tube  are  made  at  the  ends 
hj  the  tentacles,  which  arc  continually  draw- 
ing in  ^rnall  masses  of  sand.  However,  thore 
is  cv(  ry  indication  that  in  ihn  animal,  where 
no  ocoa-i"Ti  rxists  for  n  in-nti  cling  t. >!:■»',  con- 
tinued tube-building  in  mm  !y  inoidejna!  to 
food-getting.  I'ood  is  brought  to  tlie  moutli, 
which  is  alwajn  conoealed,  in  the  maiaea  of 
sani]  rind  in  "wnfrr  ciirri'i/t-  i-reuted  by  tlie  in- 
ward-lathing cilia  which  thickly  cover  the 
tentaeles.  Diopatra  lives  in  a  tough,  muetis* 
lined  tubis  with  its  deeper  end  bare  and  serv- 
ing as  an  anchor,  while  its  outer  free  end  is 


ptuililed  with  hits  of  shell  nnd  frravel.  The 
animal  may  ezix>se  its  anterior  portion  while 
aeerehing  fo*  food  and  for  suitable  inatetial 
to  add  to  its  tube.  Observations  made  in  the 
laboratory  indicate  that  the  animal  chooses 
these  materials  by  tactile  sense-organs  in  the 
eqphelie  eirri.  The  particle  is  grasped  be- 
t^veen  the  palps  or  l>.v  tiie  niainiiltlcs,  or  by 
both,  and  is  then  conveyed  with  a  fair  degree 
of  preeiaiein  to  a  place  at  the  edge  of  the  tube. 
During  the  construction,  Diop'ilra  f)oriodlcal- 
ly  ceases  to  build  in  order  to  'glue'  the  gravel 
and  shell  together.  The  mucoQS-secreting  w 
gam  arc  pads  iipoO  the  central  surface  neAT 
the  head.  Those  organs  are  brought  in  con- 
tact with  the  inner  surface  of  the  tube  hy 
lonff  and  Tisojrona  eontraetiona  and  expansions 
of  the  trunk  sug-incnts.  All  or  nearly  all  of 
the  newly  constructed  portions  are  gone  over 
in  this  way  before  the  animal  Tenewa  its 
seAMih  fog  new  bits  <rf  grarel  and  aheiL 

Hbsbt  E.  Graxptoit, 

T0S  BOSTott  aoomTT  (w  sjatmh  smon. 

Ax  interesting  edibition  of  lantern  alideB 

of  New  England  Birds  was  given  llr. 
Ileginald  Ilehrr  TTowe,  .Toviinr,  nt  the  meeting 
of  December  4,  liK)l.  Aiuung  the  more  in- 
teresting viewB  ahown  was  one  of  a  pfaabe'e 
nost  htsilt  inside  a  barrel,  and  a  pcries  taken 
ou  Seal  Island,  Haine»  illustrating  the  breed- 
iug-grotinds  and  nesting-tunnels  of  the  LaadiT's 
petrel.  A  unique  photograph  was  thftt  of  A 
male  chi-^tunl-sidp-d  wnrWrr  stan<1inp  on  the 
edge  of  its  nest,  in  the  act  of  removing  excre- 
ment of  the  young:  A  number  of  views  were 
shown  of  nspreys'  iic^ts,  souic  hnilt,  ns  along 
the  Maine  coast,  in  trees  by  the  shore,  others* 
as  commonly  in  Bhode  Island,  on  eartwheala, 
elevated  on  the  ends  of  polea  for  the  use  of 
the  birds. 

At  the  meeting  of  December  18,  Mr.  John 
O.  Jade  gave  an  account  of  foiestry  and  gra- 
zinc  in  the  Bighorn  Risi  rvr,  Wyoming.  The 
great  value  of  the  forest  for  holding  water, 
and  thus  insuring  a  permanent  water  supply, 
was  pointed  out,  and  the  disastrous  effects  of 
forest  fires  were  illustrated  by  a  series  of  laa- 
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tern  slides.  Englomann's  spruce  and  lodge- 
pole  pine  veA>  the  chief  timbw  trees  noted  on 

the  reserve.  An  interesting  view  was  shown 
of  a  valley,  running  east  and  west,  on  whoso 
sunny  soutlieru  slope  grew  the  Pinus  flexilts, 
while  the  cooler  slope  witli  the  northerly  ex- 
posure ^npportfd  a  prowth  of  Kiif^lriiifinn's. 
spruce.  A  view  of  especial  interest  was  shown, 
of  a  0R>up  of  tiooo  on  whose  sicks  weie 
and  deep-worn  scars,  made  years  before  and 
partially  healed  over,  where  elk  bad  porsisteutr 
]y  nibhed  their  antlers  while  in  the  velvet. 

Mr.  Heniy  L.  Clapp  gun  an  aeoount  of 
school  prardens  in  Europe  and  in  this  com- 
tiy.  There  are  in  Europe  over  80  such  gar- 
deoBf  from  fimden  to  Switaerland  The  meth< 
odfl  of  laying  out  the  gardens,  prt  puring  the 
soil,  and  planting  of  -  the  flowers  and  vegetables 
bgr  the  children  were  explained  by  the  speaker 
and  illnstrated  by  a  fine  series  of  lantern  slides. 
Only  recently  hns  this  prnotical  and  interpst- 
ing  method  of  teaching  botany  to  children 
been  introdueed  into  lliis  eonn^,  but  die  i«- 
sultii  liave  alrt'uJy  lioeii  noteworthy,  and  more 
such  gardens  should  be  established  for  our  own 
aehoola. 

Omvir  H.  Allen, 
SeenUtrp. 

TBM  KiMBAa  aOUWKY  <W  flODVOB. 

TiiK  Kun-sas  Academy  of  Science  Iieid  ita 
thirty-fourth  annual  meeting  at  Iola»  Kansas, 
on  December  30  and  31,  1901,  Flrofeesor  E. 
Miller,  of  tlio  Kansas  State  University,  in  the 
chair.  While  the  meeting  did  not  have  an 
attendance  equal  to  that  of  some  former  years. 
Hum  was  mueh  interest  manif  eeted  in  its  worlc 
and  an  unusually  full  program  presented. 
Fourteen  new  active  members  were  elected, 
snd  sevm  active  members  advanced  to  life 
membenihipb  About  forty  papers,  mainly  on 
biological,  prolotrical  and  chemical  topics,  wore 
presented,  many  of  the  more  technical  ones 
behiff  read  by  title  only. 

A  paper  by  Profes'^fir  J.  T.  Lovewell,  for- 
merly ohwnist  in  Washburii  College,  Topcka, 
on  'QoM  in  Kanssa  Shales,'  provoked  con- 
siderable di^eii-sion.  The  author  announced 
89  the  result  of  a  very  large  number  of  a?9aj-3, 
that  gold  in  paying  quantities  exists  in  the 


vast  beds  of  shales  which  cover  such  a  large 
section  of  western  Kansas.  The  chemists  and 

geologists  of  the  State  University  and  many 
others  have  positively  denied  that  gold  exists 
in  these  shales.  A  warm  discussion  followed 
till'  rcailing  of  the  paper,  with  the  r^ult  that 
tlio  Academy  appointed  a  commission  of  three 
of  its  members  to  investigate  the  matter  fur- 
ther, and  to  report  at  the  next  meeting  of  the 
Academy. 

On  Tuesday  evening,  December  31,  Presi- 
dent Miller  gave  the  retiring  preudent's  an- 
nual address,  ^Kftnalwy  for  his  topic,  'The 
Or.iwth  of  Science  dating  the  Nineteenth 

Century.' 

'A  New  Fleeioeavr'  was  described  by  Dr. 

S.  W.  Williston,  of  the  State  University.  The 
remains  of  this  animal,  as  well  as  those  of 
many  others,  were  discovered  during  the  past 
season  by  Sir.  Charles  H.  Sternberg,  of  Law- 
rence. Mr.  Sternberg  spent  several  months 
in  the  field,  part  of  the  time  in  the  employ  of 
a  noted  foreign  mttseum,  which  thtu  obtained 
many  of  his  most  valuable  discoveries.  Ho 
read  before  the  Academy  an  interesting  paper 
on  'The  Permian  Beds  of  the  Big  Wichita 
Yalkgr  of  Texas.*  At  the  oemdnsion  of  his 
paper  much  interr^t  was  manifested  in  de- 
ploring the  loss  of  these  rapidly  disappearing 
paleoatologieal  specimens  to  American  insti- 
tutions, and  csixjcially  to  those  of  Kansas.  A 
lack  of  funds  for  employing  explorers  or  buy- 
ing the  specimens  is  responsible  for  this  con- 
dition. 

The  members  of  the  Acadomy  were  shown 
every  courtesy  by  the  people  of  lola,  who 
intarseted  themselTes  in  showing  tiieir  Tisitora 
through  the  vast  industrial  plants  located 
there.  These  include  several  large  zinc  smelt- 
ers, an  acid  manufactory,  cement  works,  etc., 
all  made  possible  by  the  vast  field  of  natural 
sTfis  which  underlies  this  beautiful  part  of 
Kansas. 

The  following  is  a  list  of  the  officers  for  tihe 

ensuing  year:  President,  J.  T.  Willard,  of  the 
State  Agricultural  College,  Manhattan;  First 
Vice-President,  Edward  Bartow,  of  the  State 
University,  Lawrence;  Second  Vice-PrcsidMlt; 
J.  A.  Yates,  of  Ottawa  University,  Ottawa; 
Secretary,  G.  P.  Qrimsley,  of  Washburn  Col- 
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iege,  Topeka;  Treasurer,  £.  C.  Franklin,  of 
the  Bute  Univenily. 

The  not  ananal  nweluif  wUl  be  held  in 
Topeka. 

D.  &  Lkan. 

mm  AOADKitT  or  sciiMcn  or  sr.  uxm. 

At  the  meeting  of  the  Academy  of  Science 
of  St  Louis  on  the  evening  of  January  6, 1902, 
about  forty  persons  present,  the  following  of- 
ficers for  1002  were  installed :  President,  Henry 
W.  Eliot;  Vioe-Pri^ilcnts,  D.  IT.  Smith, 
William  £.  Quy;  liocording  Secretary,  Wil- 
liam Trdease;  OotTeapondiiis  fleeretaiy,  Er- 
nest P.  Olshausen;  Treasurer,  Enno  Sander; 
Librarian,  O.  Hambach;  Curators,  O.  Ham- 
badb,  Julius  Hurter,  Hermann  von  Schrenk; 
Directors,  Aiiuuul  KiivolJ,  Adolf  Alt 

On  behalf  of  herself  and  a  conniderable 
number  of  other  persona,  Mrs.  William  Bouton 
presented  to  Ihe  Academy  a  eoUeetioit  of  689 
btittt  rflirs  mounted  on  Denton  tablets,  on  con- 
dition that  the  ooUection  should  be  made  ao- 
oeasible  to  the  public 

The  followiiiff  papers  ivere  pwMentad  bj 
title: 

'New  Species  of  Plants  from  Missouri':  £. 
"K,  Maoewku  and     F.  BosB. 

'Revision  uf  the  Nortli  Amerieao  SpecieB  of 

Triodia':  B.  F.  Bush. 

Professor  A.  8.  Cheasin  exhibited  a  gyro- 
aoope  and  explained  how  an  aoeuratdy  con- 
structed nnrl  rnpidly  rotated  gyroscope  might 
be  made  to  indicate  the  position  of  the  meridi- 
an plane^  the  direction  of  the  polar  axis  of  the 
earth  and  the  latitude  of  the  place  of  obsf  rvu- 
tion,  thus  serving  the  puipose  of  the  marioer's 
compass,  but  more  aoeurately,  beeause  of  the 
fact  that  the  compass  indicates  the  magnetic 
pole  and  nof  fho  inir  pole.  Thf  foUo-vring  for- 
mulffi  pertaining  to  the  subject  were  fur- 
nished: 


where  T  and  T"  are  the  durations  of  a  com- 
plete oseillatiott  of  the  gyroecope  when  its  axis 
is  ninde  t<>  remain  in  the  horixontnl  and  the 

meridian  planer,  r<«i>ectively ;  and  tlie 
angular  velocities  of  rotation  of  the  oartii  and 


the  gynwcope,  respectively;  A,  A^,  A,  and  C, 
C„  Ct  the  winatorial  and  tiie  axial  momenta 

of  inert  ill  of  the  gyroscopfi  and  tlie  two  rings 
on  which  it  is  mounted.  From  tbeae  formu- 
la the  latitude  (  i  )  of  the  place  of  obatr- 
▼ation  is  deriTsd*  nunely: 


Frofc^sor  ¥.  K.  NiiiliLT  inaJi;  a  further  state- 
ment concerning  his  results  in  the  attempt  to 
produce  ellmr  waves  by  the  e^losion  of  dyna- 
mite. He  had  obtained  some  results  which 
seemed  to  show  that  magnetic  effects  could  bo 
thus  produced.  "There  is  apparently  no  doubt 
that  great  solar  outbursts  like  the  one  which 
Professor  C.  A.  Younjr  saw  at  Sherman  in 
1872*^  produce  enormous  distortions  of  the 
ether.  Why  should  it  not  be  poss^ile  to  r»- 
jirinlu(^  this  result t  It  giX'S  without  saying 
that  large  sun-spots  may  be  slowly  fonued, 
without  Budi  edier  dhturbanoe;  and  certainly 
we  can  hardly  expect  to  reproduce  solar  velooi- 
ties.  But  terrcstrifll  e.xploalons  do  yield  trem- 
ors and  sound  vibrations,  and  these  lead  to  ex- 
perimental dificnlties.  The  nidkel^ailTer  co- 
herer can  be  operated  l>y  the  sound-waves  from 
a  tuning-fork.  The  coherer  can  be  either  open- 
ed or  closed,  by  sound-waves,  when  tiie  eo- 
hmr  is  properly  placed  in  a  magnetic  fidd. 
The  same  result  may  be  produced  by  changes 
in  the  magnetic  field,  due  to  the  slow  approach 
of  a  honesiioe  magnet  After  the  coherer  dr- 
cuit  has  been  eloseil  by  a  spark,  the  slow  ap- 
proach of  a  horseshoe  magnet  will  often  open 
tiie  circuit,  predsdy  as  it  does  when  the  «h 
herer  has  been  d.osod  by  the  magnet  held  in  • 
iwition  of  reversed  polarity.  When  the  majf- 
net  fails  to  open  the  coherer  circuit,  the  cause 
is  either  a  too  rapid  appraadi,  whidi  oanaea  the 
eohcrcr  to  close  by  reversal  of  nia>metir  polar- 
ity, or  a  wrong  presentation  of  the  mag- 
net, which  oonfrms  the  condition  produced  by 
the  spaik  diadurfleii  Tbe  conditions  under 
wli'f  li  experiments  are  made  as  yet,  with  the 
jarriiij?  due  to  the  street  traffic  and  the  ex- 
plosions, and  the  cihanipng  magnetic  field  doe 

to  the  eleeJrl  -  rar^,  have  proven  to  l>e  a  sonree 
of  some  jK^rplexity.    It  throws  some  doubt 
"The  Sun,*  p.  156. 
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upoa  tbe  resulto  reached.  Ugwover,  there 
■amis  to  be  s  vendual  oflhet  whidi  ottnnot  dras 
be  acoounted  for,  and  it  may  be  duo  to  an 

ethor  displacement.  This  matter  h  hf-'mg 
carefully  studied,  and  it  is  intended  to  use 
more  violent  explosives.'* 

William-  Tbeleask, 
Recording  Secretary. 


DIBOUBBION  AND  OOBREBPOVDBIIfOE. 

AN     AMKRICAN    CKOCR  APIIirA  f.  SOPIKTY. 

As  baa  been  amiounoed,  tlie  next  meeting 
of  tiie  Intenuitioiiel  Geographieal  Congieae  is 
to  be  held  in  Washington,  D.  C,  in  1004.  It 
must  be  apparent,  I  think,  to  every  one  fa- 
miliar with  the  status  of  geography  in  Ameri- 
ca, that  we  are  not  prepared  for  aoch  an  iivra> 
Sinn,  ami  that  a  better  organization  of  our 
geographical  ranks  is  highly  desirable. 

Tiiere  an  noir  at  best  ten  geograpiiieal  to* 
flietiee  in  the  United  States.  How  many  more 
there  are  in  other  parts  of  the  two  Americas 
I  am  not  informed.  Each  of  these  societies  is 
a  local  organization  and  there  is  no  tangible 
bond  of  union  between  them.  It  need^s  no  ar> 
gttioent  to  show  that  some  form  of  coopera- 
tion or  of  onion  between  these  various  aoei^ 
ties  is  much  to  be  wished,  not  only  that  we 
may  make  a  creditable  showing  at  the  com- 
ing meeting  of  the  International  Congress, 
but  ifliat  ia  mndi  mom  important,  in  order 
that  mutual  assistance  may  be  had,  and  the 
science  of  geography  advanced  in  A  more  effi- 
cSent  way  tlia&  is  praetieaUe  at  present  This 

matter  is  not  new,  aiiJ  at  the  riak  of  Hoeming 
to  assume  undue  responsibility,  I  venture  to 
state  a  plan  of  reor)?anisation  which  em- 
bodies ideas  gathered  from  various  sources. 

ify  thfsis  is:  There  should  ho  an  Ainericnn 
Geographical  Society  having  for  its  territorial 
limits  the  New  World.  The  aims  of  this  so- 
cift.v  should  Ini  in  the  main  threefold: 

Ist.  The  holding  of  a  general  meeting  each 
year,  preferably  during  convooation  wedc. 

Sd.  The  publication  of  an  illustrated  month- 
ly Tnnp:azine,  devoted  to  geography  in  its  wid- 
est aspects. 

9d«  The  promotion  of  geogmphiesil  e]q>lora- 

tiou  and  re;*onrch. 
In  raferenoe  to  the  first  of  these  aims^  I 


need  not  enlarge  on  the  desirability  of  an  an- 
nual meeting  at  which  the  results  reached  by 
various  students  of  geography  may  be  preaeilt> 
ed  and  discussed,  urid  acquaintances  made  or 
renewed,  since  abundant  justification  for  such 
a  course  is  Icnown  to  every  ons^  from  the  suo- 
eess  that  ha.s  attended  the  annual  meetings  of 
several  natioiuil  and  international  scientific 
orgaaiaatioDB  during  tlie  past  dseade.  Geog- 
raphen  certainly  need  to  know  their  fellow 
workers  as  much  as  geologists,  chemists,  etc., 
need  to  know  each  other.  This  would  be  one 
of  the  ohief  results  of  an  annual  meeting  of 
greo^ajtliers,  held  perhaps  at  the  same  time 
and  place  as  the  annual  winter  meeting  of  the 
Qeologioal  Society  of  America. 

The  greatest  gain  to  he  expected  from  tlie 
proposed  reorganization  lic.^  in  the  second  of 
the  amis  to  be  fostered  by  the  new  society, 
namely,  the  puUioation  of  a  strong,  attraetivob 
wel]-il!u3trated  monthly  mufrazlne,  in  the  plaee 
of  the  several  publications  now  issued  by  ex- 
isting societies.  Some  of  the  reaaana  lor  thia 
are:  The  saving  of  expense  in  editing,  and 
in  duplication,  especially  of  news  items, 
reviews,  etc;  concentration  and  ready  tef- 
eranoB.  The  oonoentration  of  American  geo- 
graphieal  literature  would  he  a  blessing 
to  future  gOMratioDS,  in  view  of  the  fact 
thirt  complete  fflea  of  the  present  pnhU- 
cations  are  not  readily  accessible,  and  to 
find  all  of  them  in  one  library  is  seldom 
possible.  With  a  central  bureau  of  publica- 
tion, also,  it  is  to  be  hoped  that  the  standard 
of  the  articles  published  would  be  higher. 
While  the  axpeaae  of  a  monthly  magazine  rep- 
resenting the  intBiests  of  all  dsssea  of  geog- 
raphers, and  weU  edited  and  well  printed* 
would  jierhaps  be  RTPnter  thnn  that  of  any  one 
of  the  single  publications  referred  to,  it  would 
be  much  lose  than  all  of  them  combined.  It 
wrtidd  also,  T  vcjiturc  to  assort,  reach  a  wider 
audionoo  than  all  of  tbe  publications  com- 
bined vrldA  it  wouM  replace.  Sudi  a  maga- 
zine would  place  American  geography  in  a 
far  more  favorable  Upht  than  it  now  enjoys, 
in  the  eyes  of  the  geographers  of  other  conti- 
nents. 

Wlu'le  a  few  of  the  ex:-itintr  r.orit  t:r>s  have 
assisted  in  geographical  res^rch,  their  efforts 
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liAve  been  local  and  the  results  attamed«  while 
eveditable^  ham  not  been  su<^  as  eonld  be 
leKitimately  expected  from  a  etron^LT  nnd 
more  widely  extended  oisumattoo.  With  all 
gcograpbeia  in  America  vtiitad,  influMUSS  in 
iswt  of  exploration  could  be  brought  to  beer 
upon  le^slatire  bodies  whiali  would  conunaBd 
attention. 

puuf  or  UDKUirauTioif. 

To  attain  the  desirable  ends  referred  to 
alx)\f,  t!io  funowiiij,'  plan  for  uniting  the  ex- 
ulting geographical  societies  into  one  organiza- 
tion, with  power  to  inevee«e  its  membership 
and  broaden  its  efficiew9;  »  pnifoued.  for  dis- 
cussion: 

Let  eadi  «f  tbe  enstiaff  eoeietiet  become  a 
Metitm  of  tiie  new  ore^nization  to  bo  known 
as  the  Amorionn  Qeographioal  SociPty.  Each 
section  to  luauago  its  own  affairs,  independent- 
ly* bave  its  own  oflloen»  its  own  property,  ete.» 
but  pay  a  sum,  in  proportion  to  its  member- 
ship, in  support  of  the  magazine  to  be  pub- 
lished by  the  united  seetions. 

All  members  of  the  various  sections  to  be 
fellows  of  the  larger  organization,  and  at  their 
annual  meeting  to  elect  a  president,  secretaries, 
treasiueir  and  editor.  The  president  t.f  i-arh  of 
the  various  section?  to  be  es  officio  vice-presi- 
dent of  the  main  society. 

The  Tarions  iscUooe  to  choose  their  own 
names,  but  it  is  to  be  hoped  these  names 
would  bo  geographical,  as  for  example,  Boston 
Section,  New  Tork  Section,  Wasliington  Sec- 
tion, San  Francisco  Section,  etc.,  of  the  Amer- 
ican Gcoprrapbical  Society.  Riieh  a  broadening 
and  enlargement  of  aims  would  be  a  compli- 
ment to  the  Society  now  bearing  the  name 
which  it  is  desirable  should  be  given  to  the 
representative  Society  of  the  two  Americas. 

The  argiunents  for  a  truly  American  geo- 
graphical society  arc  far  greater  than  I  have 
attempteil   to  show.     Tho  nliit^'t  to  the 

plan  outlined  soem  to  refer  entirely  to  local 
pride  or,  more  accurately,  local  setf-interest. 
That  tlin  existing  societies  should  be  proud 
of  the  results  they  have  attained  and  love 
their  present  methods  is  not  only  natural,  but 
eomntendable.  -  A  broader  view,  h.nvi  vcr.  nr.i-*t 

convinec  one  that  each  Ltcal  sm  ii  ry  hy  uni  li 
with  all  other  similar  societies  in  America, 


without  losing  its  own  individuality,  would 
Ining  to  itseli  renewed  strength  and  vigor. 

My  aim  in  pn^sentlnf?  tliis  outline  of  a 
method  by  which  all  students  of  geography  is 
America  may  be  induced  to  cM^perate  and  mn- 
tually  assist  in  enlarging  the  boundaries  of 
geogrnphienl  knowlfiljiri\  i'i  tn  invito  diseus- 
sion.  i  am  sure  that  the  editor  of  Science 
will  give  spsce  for  the  expression  of  die  opinion 
of  any  ono  in  tlils  onmiectiun.  I  wish  es{>C'- 
cially  to  invite  the  Council  of  each  existing 
sooie^  to  discuss  this  matter  and  expreai  its 
views.  If  we  can  arrange  for  a  meeting  of 
delegates  from  eaeh  society,  a  imitiial  agree- 
ment beneficial  to  all  can  no  doubt  be  reached. 
This  dioold  be  done  in  time  to  effeot  a  reor- 
ganization before  the  conveninf?  of  the  LltW' 
national  (Jcographical  Congress. 

ISBAKi.  0.  Emnu,, 

Ann  Abhor,  MiOKi, 
Jao.  la,  1902. 


TBB  TVTERHATIOVAL  OSNTKALBLATT  FOB 

BOTAVY. 

As  we  have  alroaily  noted  the  president  nf 
the  Attociatton  Internationale  dea  Botanistes 
has  antointed  the  fonowing  Ameriean  editors 
for  the  BoioKuehaa  Cenlralblatf: 

D.  H.  Campbell,  Staafoid  Uaiveni^,  Cslifor* 
nla,  'Morphology.* 

C.  J.   Chamberlsla,  Uidvenity  of  Chicago, 

•Cytology.' 

b.  T.  MacDongal,  Kew  Terk  Botaalesl  Gaidss, 

'Phyaiokiey.' 

G.  T.  Moore,  Department  «f  AgrieDltnri^  Waab- 
ington,  D    C,  'Al^s^  LidMSS,  Aroh^tiMiietsB' 

(•ygteiuatit). 

D.  P.  Pcnhallov,  MoQUl  UalTStritT.  Mcntrsal, 

'  Pnleobotany.' 

II.  von  Sohrcnk,  Washington  University,  St. 
Lonie,  Mo.,  'Fungi  (sjitematae)  and  Vsgstabls 
Pathology.' 

Wtn.  TreleAM,  Missouri  Botanical  Hardee,  8t> 
liOiiirt,  Mo.,  '  Phanerosiun ■> '   (systcnintic) . 

For  the  coordination  of  the  editorial  work, 
the  two  oditmrs  last  namsd  have  been  asked  to 
serve  respectively  as  secretary  and  chairman 
of  the  American  BoanL 

Professor  William  Trdesse,  diairman  of 
the  Board  has  sent  out  the  following  direc- 
tionft,  which  wc  quote  BB  of  interest  to  aU  work- 
or»  in  science. 
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la  ovder  tliat  the  CMlntlftlaM  nay  be  givwi 
the  greatest  possible  value  for  American  botan- 
iet»  and  that  the  least  poaaiblo  delay  may  be 
ex{ierienoed  in  securing  the  publication  of 
alMtneto  of  Ameriom  pftiMn»  the  author*  of 
such  papers  are  requested  to  ijroniptly  si.nd 
copies  of  the  same  (markod  'for  review,'  if 
ooimiiiflot)  to  the  oditor  in  ehatse  of  the  anb- 
jeot  dealt  with  in  each  paper,  or,  if  attthon^ 
<^'parflt(>^  are  not  available,  to  call  the  ttS/ffTtf 
priato  editor's  attention  to  the  paper. 

Eadi  editor  is  vequeeted  to  moke  a  regular 
examination  of  current  journals,  proceedings 
of  societies,  etc.>  for  papers  dealing  with  his 
■abject,  »o  that  oocmional  failure  to  receive 
an  authors  s.  jiarntf  may  not  deprive  the  users 
of  the  V'-nlralhlai.t  iA  jirompt  reviews  of  all 
papers  pubhshe<i  in  this  country.  In  case  an 
editor  baa  not  regular  aoeoM  to  any  ipeeified 
»orial  publication,  the  chainnan  will  keep  him 
informed  as  to  its  contents^  if  asked  to  do  so. 
Eacb  editor  is  requested,  to  eonkider  the  mV- 
ject  assiuii*  <I  4o  him  in  the  broadest  posisiblc 
st'Hse,  and,  in  case  of  a  paper  doubtfully  lying 
in  his  field,  to  err  on  the  side  of  uoticing  it 
rather  than  in  the  o^r  direetion,  or  to  speeif- 
irnlly  n  fi  r  it  to  the  editor  to  whom,  in  his 
judgment,  it  should  go,  or  to  the  chairman  of 
the  board. 

The  management  ol  the  Cenlralblalt  a»ks 
that  ab^trnctx  (whif«h  may  be  in  English), 
rather  than  commendatory  reviews,  be  pre- 
pared; that  the  more  important  publieatioBs 
be  first  nutiinl.  title  and  place  of  publication 
of  current  papers  not  reviewed  being  likewise 
■ent  In;  and  that  attention  bo  given  to  quality, 
fromplness  and  Jtnvitjf,  in  the  sequence  indi- 
cated, in  tlu'  i>rppfiratif>n  of  flhstrncts. 

The  chairman  of  the  American  Board  sug- 
gests, with  endorsement  of  the  preoedin^  para- 
grajili,  tliat  his  collrafjucs  adopt  the  ^xcnernl 
form  and  marking  for  printers  of  the  accom- 
panying model,*  in  the  heading  of  abstracts, 
following  the  Msdison  rules  for  abbteTiattone 
when  such  are  considered  neccwary;  that 
names  of  all  new  genera,  specit^  and  varieties 
(which,  like  latiniaed  names  in  general,  should 

*CA]mB].i.,  D.  H.  'On  tht>  afTinitie^  of  ocrtutn 
anomalouA  dicotyledons.'  (American  Naturalist, 
36:  7  12.  /.  1-2.  Jan.,  1902.) 


be  itaHoiMd)  be  induded  in  abstracts  of  ly*- 
tematic  papers;  that  eapecial  caie  bo  given  to 
legibility,  punctuation  and  the  spelling  of 
geographic  and  scientific  names  and  technical 
vrarda,  and  that  'copy'  and  entries  for  papers 
not  reviewed  be  sent  to  the  chairman  regu- 
larly at  the  end  of  each  week,  a  memorandum 
of  postage  and  othw  neoesury  oxponee  being 
kept  and  sent  in  at  the  end  of  each  quarter 
year. 

The  editor  of  the  Centralbiatt  desires  to 
have  each  abstract  signed  by  the  person  who 

prr-jmro.^  it.  and,  subject  to  ajiproval  and  cor- 
rection of  reviews  before  transmittal  to  the 
efaainnsii,  each  editor  has  tiie  privilege  of 
asHigning  any  papers  in  his  department  t<^  .suit- 
able persons,  in  ca^e  he  does  not  wish  to  ab- 
stract them  hiuiisclf. 

SClEyTIFW  yOTES   AyD  NEWS. 

At  a  recent  meeting  of  the  American  Acad- 
emy of  Arts  aikd  Sciences  of  Boetoo,  the  fol- 
lowing were  elected:  E.  Jl.  Wilson  of  New 
York,  as  associate  fellow;  Julius  Ilann  of 
Vienna,  !E.  B.  Lankester  of  London,  Y.  A. 
H.  Ilorsley  of  London,  F.  Delitzsch  of  BerliD, 
and  S.  R  Gardiner  of  Sevenoaks  as  foreign 
honorary  members. 

JoBMs  Himoxs  UinvBB«TT  will  celebrate 
on  February  21  and  22  its  twenty*fifth  anni- 
vcrsarj',  when  President  Kenisen  will  be  for- 
mally inaugurated.  Dr.  D.  C.  Oilman,  presi- 
dent emeritus,  will  deliver  the  commemorative 
address  in  the  afternoon  of  Feb.  21.  This 
will  be  followed  by  an  o£Scial  reception  to  the 
delegates,  and  at  eight  o'dodc  in  the  evening 
there  will  be  a  general  reception.  President 
Remsrn  will  make  his  inaugural  address  on 
Feb.  22,  in  the  afternoon.  In  the  evening  the 
annual  banqiMt  of  the  Ahinmi  Aaeodation 
will  be  held. 

The  medals  and  funds  of  the  Geological 
Society  of  I^ondon  will  this  year  be  awarded 
as  follows :  The  WoUaston  medal  to  M.  Fried- 
rieli  Schmidt  of  St.  Petersburg,  thi  ^lurchison 
medal  to  Mr.  F.  W.  Uarmer,  and  the  Lorell 
medals  to  Ikfr.  R  Lydddror  and  Frofeseor  An- 
ton Fritsch.  of  Prague;  the  Wolla.ston  fimd 
to  ilr.  L.  t7.  Rix'nctT,  the  Murehison  fund  to 
Mr.  T.  II.  Ilollaud,  the  Lyell  fund  to  Dr. 
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Wheelton  Hind,  and  the  Barlow- Jameson  fund 
to  Mr.  W.  M.  Htttdiingi. 

T)r.  El'gen  Warminq  has  becu  appointed 
director  of  thr  noolo^cal  Survey  of  Denmark. 

Phufessok  J.  11.  Mjuisiuu.,  who  has  re- 
oeatly  been  engaged'  in  archeologieal  re- 
teftTcheB  At  Athens,  hai^  Ih  i  ti  appointed  di- 
feetor<0einerai  of  the  Archeologieal  Surv^  of 
India. 

Wk  leam  from  the  American  Anthropolo- 
gitf  that  a  ooDiniittco  has  been  appointed  at 
the  instance  of  tho  Society  d'Excursions 
Scieutifiques,  to  solicit  funds  for  the  erection 
in  Paris  of  a  monument  in  honor  of  the  lato 
ClaViritl  (Ir-  ^fnrtillrt.  Favorable  n^ponsp  is 
being  made,  and  the  names  of  a  number  of 
American  nbaeriben  appear  in  the  printed 
list  distributed  by  the  committf^.  M.  Louis 
Giraux,  22  rue  Saint  Blais^  Fum,  ia  the 
treasurer. 

We  learn  from  Nature,  that  a  medallion 

bust  of  Sir  GfMirge  Airy  is  to  be  placed  in  the 
northeast  wall  of  Si,  Alpha^e  Parish  Church, 
Greenwich,  by  his  daughters.  The  bust  haa 
been  oopied  from  the  one  in  the  Boyal  Obeetf' 

atory.  Crecnwich. 

Dr.  William  LeRov  "Rum  n,  president  of 
the  Agricultural  and  Mechanical  Collogu  of 
Auhiim.  Ala.,  died  on  Januaiy  28> 

PaornraoB  Euil  ScHErm,  a  diemiflt,  died 
at  T>iuisville,  Ky.,  on  Jwmtj  22,  at  the  age 

of  ninety  years. 

Du.  Htoo  vox  ZtcMSSEN,  tlie  eminent  Ger- 
man pathologist,  professor  in  the  Univeisi^ 
at  llunioh,  died  on  January  SO,  at  the  age  of 

seventy-two  years. 

Mb.  Cuables  Kobebts,  a  British  surgeon 
and  the  author  of  contributions  to  anthro- 
pometry and  natural  history,  died  on  Janu- 
ary s. 

Th&  annual  meeting  of  the  board  of  regents 
of  the  Smithsonian  Institution  was  held  on 

January  22.  There  were  present  Cliicf  Justice 
Fuller,  chancellor,  in  tho  chair;  William  P. 
Frye,  president  pro  tempore  of  the  I'nited 
States  Senate;  Senator  S.  M.  Cullom,  Senator 
O.  ir.  rinit,  f^rnaf  r  F.  M.  Cockrell,  Repre- 
sentative Robert  Adams,  Jr.,  Ilcpre^entative 


Hxigh  A.  Dinamore,  Dr.  J.  B.  Angcll,  iLicb- 
ard  Ohiey,  Qeorge  Gray,  J.  B.  Henderaou, 
Dr.  .Mexander  Orahain  Bell  and  Prvn  tary 
Laugley.  Dr.  Andrew  D.  White,  ambassador 
at  Betlin,  and  Bepresentative  R.  R.  Hitt  were 
unable  to  bo  present.  The  secretary  prcsi  n'j'd 
his  nnnual  report  fnr  tho  fiscal  year  ending 
J  unc  ^JO,  1801,  of  which  we  hope  to  give  some 
account  when  it  has  been  published.  The 
iK-vd'^  of  the  Unitod  Stntts  National  Mu?eum 
were  considered  and  a  resolution  was  adopted 
providing  for  a  eommittee^  consisting  of  six 
members  of  the  board,  whose  duty  it  shall  be 

to  represent  to  Conpro^s  the  pressing  necessity 
of  additional  room  tor  the  proper  exhibition 
of  spedmena  bdonging  to  the  National  Kn- 

«;eiim,  and  of  ndrlitii>Tinl  appropriations  to 
carry  on  the  work  of  the  museum.  Tho  chan- 
oellor  appointed  as  memben  of  the  oommittse 
Senators  Piatt,  Cullom  and  Cockrell  and  Rep- 
resentatives Ilitt,  Adams  and  Dinsmore. 

It  is  said  that  M.  de  Witte,  the  Russian 
minister  of  finance,  has  drawn  up  a  decree 
making  the  metric  SS^StOm  obligatory  in  Rus^ 
sia.  The  dt  i  n  o  ig  now  under  the  considera- 
tion of  the  Imperial  Council. 

Major  Bonalu  lions  announces  that  Dr. 
Dutton  has  found  a  new  kind  of  parasite, 

which  causes  fever  in  human  bein«s.  The 
parasite  is  said  to  be  like  tho  one  which  causes 
the  tly  disease  among  horses  in  South  Africa. 

The  Department  of  Superintendence  will 
hold  its  annual  meeting  at  Chicago  on  Feb- 
ruary 2<5  and  27  under  the  preaidenrv  of  Mr. 
G.  K.  Glenn,  state  school  commissioner  of 
Georgia.  Among  the  papers  to  be  read 
and  discussed  are:  'Obstacles  to  Educational 
Projrress,'  Paul  H.  Ilanus,  professor  of  tbeoiy 
and  practice  of  education,  Harvard  Fniter- 
sity;  'The  Danger  of  using  Bi  <Io^m<  al  Anal- 
ogies in  Ri^asoniiig  on  Educational  Subjects,* 
Dr.  W.  T.  Harris,  U.  S.  Commissioner  of  Edu- 
cation, Washington,  D.  G.;  'The  High  School 
as  the  People's  College  versus  Fitting  Schools,' 
Dr.  G.  Stanley  Hall,  president  of  Clark  Uni- 
versity, Worcester,  Mass.  Evening  addresses 
will  be  made  by  Dr.  F.  W.  Gunsaulus,  presi- 
dent of  the  Armo'ir  Institute,  Chicago,  111., 
and  Dr.  Charles  W.  Dabney,  president  of  the 
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University  of  Tennessee,  Knoxville,  Tcnn. 
Tbe  ^latioual  Society  for  the  Study  of  £du- 
eBdoa,  of  wkidk  Pvnident  Ki^las  Hurray 
Butler  of  Coliunbia  University  is  president, 
will  meet  in  conjunction  with  the  Department 
of  Superinteodcnoe  oa  February  27  and  88b 

The  ninetr-sizlli  aimul  meetini;  of  tbe 
Medical  Society  of  the  State  of  New  York 
was  held  at  Albany  on  January  2^.  20  and 
30,  1902,  under  tbe  presidency  of  Dr.  iienry 
L.  Ebner  ol  Syncuae; 

Thb  ecmferatce  of  science  teachers,  which 
hn«  boon  nrrnnpc  d  in  rt  ront  years  by  the 
Technical  Education  Board  of  the  London 
County  Gouneil*  «aa  lield  on  January  9  and 
10,  with,  about  400  teaehera  in  at(endano& 

The  twenty-third  anniinl  niootinpr  of  the 
Gemuiu  Balneological  Congress  will  be  held 
this  year  at  Stuttgart  from  Hareh  7  to  11, 
under  the  preeidency  of  Prof  aeKnr  Oeear  Lieb> 
reich. 

'  Tii£  eleventb  Congress  of  Kussiun  Natural- 
ists and  Physicians  was  tinned  at  St.  Petera* 

bun^  on  January  2.  We  learn  fron»  Nature 
tliat  the  number  of  people  takinjr  part  in  the 
Congress  was  very  large,  more  than  3,250  mein- 
bera'  tickets  having  been  takim  on  the  day  of 
oppniiiET.  Till*  Miiiif-tcr  of  Public  Instruction 
lias  given  a  sum  of  500/.  to  defray  the  expenses 
of  the  Congress,  and  both  the  municipality  of 
St.  Petersburg  and  the  university  have  con- 
tributffl  larf»e  sums  for  the  same  purpose.  .\t 
the  fir>t  trcneral  meeting  of  the  Congress,  the 
preaidi  lit  ( Pnifessor  Menst'hutkin)  spoke 
about  the  foundation  of  a  Russian  Association 
for  tbe  Advancement  of  Science,  which  would 
hold  regular  oougresaea  emy  year.  This  pro* 
posnl  was  accepted  by  a  congress  held  eleven 
years  ago;  but  the  ^linistry  of  Public  Instruc- 
tion was  hostile  to  the  idea,  and  only  now  the 
new  lOniater,  General  Vannonky,  hm  agreed 
not  t<^  oppose  it.  At  the  same  gen«T;il  imrting 
Professor  S.  M.  Lukianoff  delivered  an  ad- 
dieaa  on  the  limita  of  eytolegieal  leaeardi  un- 
der normal  and  pathological  conditions,  in 
which  ho  endeavored  to  eatabliah  the  limita  of 
psycho-physiology;  and  Professor  N.  A.  Umoff 
detivered  a  brilliant  address  on  a  physico- 
medbanical  model  of  linng  matter. 


Pi.Avs  are  being  made  for  the  establishment 
ol  a  national  institute  of  hygiene  in  Spain. 
The  State  has  offered  a  site  for  the  building, 

and  it  is  hoped  that  sufficient  funds  will  be 

rjii«(  (1  by  public  suhacriptton. 

The  Briluii  Medical  Journal  states  that  an 
•institute  for  the  applksatum  of  the  light  treat- 
ment has  been  established  in  Vienna.  At  a 
recent  meeting  of  the  Medical  Society  of  that 
city  Professor  Lang  annoimccd  that,  in  con- 
junction will)  a  nunilior  of  medical  practition- 
ers and  philuntliropiHt?,  lie  liml  finin(l«'>d  an 
institute  on  the  model  of  that  of  Professor 
Finsen  at  OopenliBgen.  The  institute  would 
be  to  a  certain  extent  under  the  control  of 
the  municipality.  Among  the  founders  is  the 
Emperor,  who  has  oontributed  10,000  crowns. 

Mb.  Ohabues  T.  Hue  has  present  $$,000 

to  the  Bochestcr  Academy  of  ^fodicine^  to  be 

used  1o  further  medical  research. 

Pbofessor  J.  B.  Smith,  Kew  Jersey  state 
entomologist,  expceto  to  ask  the  legislature 

next  week  to  appropriate  $10,000  for  the  iU- 
vestigation  and  extermination  of  the  Kew 
Jersey  mosquito. 
Wb  called  attention  recently  to  the  Woman's 

Table  at  the  If'aploa  Zoological  Station,  main- 
tained by  a  number  of  women's  rnllogcs  and 
individuals.  Those  desiring  furilier  informa- 
tion in  regard  to  the  oonditions  under  which 
the  table  may  bo  ofi  upiLd  should  address  the 
t!>ecretary.  Miss  Cornelia  M.  Clapp^  Mt.  Holy- 
oke  College,  South  Hadley,  Mass. 

VXIVEKSITY   AM)   KlWU.iTlOyAL  NEWS. 

Mu.  AjiDEEW  CAOSEdiR  and  the  descendants 
of  Peter  Cooper  have  respectiTely  given  $800,- 

000  to  Cooper  Union,  New  York  City,  doub- 
ling the  gifts  made  by  them  to  the  Union  three 
years  ago.  The  total  inconte  will  now  be  about 
$90,000,  which  will  not  enable  the  trustees  to 
greatly  enlarge  tbe  work  of  the  Union,  but 
there  will  no  longer  be  a  deficit,  and  the 
efficiency  of  the  work  will  be  increased.  It  is 
said  that  the  entire  building  will  now  be  used 
for  the  work  of  the  Cooper  Union,  that  the 
salaries  of  the  teachers  will  be  somewhat  in- 
creased, and  that  (he  work  in  physics  and  dee- 
trical  engineering  will  be  enlarged. 
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University,  hnn  antiuunccd  that  Mr.  John  D. 
Rockefeller  tus  n'lvcn  $100,000  to  the  vuuTer- 
sity  cndownioiit  fund.  Tliis  insures  tho  ruis- 
inji  of  *400,0(K1  to  iiipot  the  offor  of  Mr.  John 
D.  Archbald,  of  Xuw  York,  tu  double  that 
MQount,  Anumg  the  new  IniildiiMEa  that  will 
be  erected  will  be  a  biological  laboratory. 

TiiKoctiir  the  death  of  ^frs.  Charlotte  L. 
Sibley  Phillii>d  Exeter  .Aeadeni^'  will  reteivo 
$60,000  and  the  ManachimettB  HiBtorical  So- 
ciety $100,000. 

The  Universily  of  Aberdeen  has  reeeivct.1 
£25,000  from  Lord  Strathcoua  and  £30,000  in 
smaller  Bubseriptioaa. 

Slit  W,  O.  l)AUii-Klsii  has  Kiven  £10,(»()0  to 
St.  Andrew's  Tniversity,  half  of  which  is  for 
the  uew  building;  of  the  Medical  School. 

The  Drapers  Company  has  voted  a  donation 
of  £30.000  to  the  new  University  of  London. 

At  a  iiKetinu  of  the  cxe-ntivr  r-. niniHttc.^ 
of  the  Carue^e  Tru6t  held  iu  Edinburgh,  the 
secretary  and  treasurer  snhmitted  their  re- 
ports for  the  i«*riod  endeil  I)<i"t>nd)«'r  'M,  IttOl. 
showiiifT  that  f<'is  have  been  jtaid  by  the  Trust 
to  2,441  btudentci,  amouatiug  to  the  t>uui  of 
£32,941.  It  was  arranged  to  hold  the  annual 
tnci  tinB  of  the  tnistc<s  in  London.  :i1  whi<'h 
the  tirst  report  of  the  executive  will  be  sub- 
mitted. 

Tub  second  annual  court  of  governors  of 

I'll !  litiirliiuu  I'nivcrsity  was  held  on  January 
6.  Mr.  Chambi-rlain,  the  ehanceilor.  made  an 
address  deseribin*;  the  pro^rrcss  <rf  the  Univer* 
sity.  Plans  havi-  hovn  drawn  up  for  buildings 
to  cost  aliout  !j.">/<i»n.(>0(»,  an4l  tbr<.'«;  f?roliiw,  to 
cost  about  $1,500,000,  will  be  eretaed  witli  the 
money  that  has  been  subscribed.  As  has  been 
already  reiKi-t.  1,  fhe  Binnin^'hani  City  Coun- 
cil had  made  a  grant  e<iual  to  a  halfix  nny  in 
the  pound  on  the  borough  rate,  priKliicinp  £'>,• 
TrjO  in  tho  financial  year,  and  direeted  ili.it  ;i 
similar  prant  shoidd  l>e  provided  for  in  its 
annual  cHtintate!;  until  it  bhuuld  ulherwii%e  ur- 
der.  The  Staffordshire  County  Council  had 
similarly  identified  itself  with  the  aims  of  the 
Umversity  by  making  a  grant  of  £600  a  year 
for  five  years,  in  aid  of  the  School  of  Milling 
and  Motalluivy. 


Anoi  T  ii  vc.ir  nr<>  ^^r.  TI.  Melville  Ilanna 
founded  in  the  medical  department  o£  West- 
em  Iteserve  University  a  research  fellowship 
for  the  promotion  of  original  work  in  medi« 
l  ine,  efi|H>ciaily  in  phy-si 'Intry  and  patholoj^-. 
.\l>plication3  for  the  fellowship  are  now  in- 
vited. The  income  of  the  fellowship  is  about 
$<tOO  a  year.  It  is  tcnul  li  ,  in  the  first  instanec. 
for  one  jx'ar,  but  a  fellow  who  has  done  ex- 
<'ei)tionBlly  trood  work  may  be  reappointed  for 
a  s<-eoii'!  I  I.  All  lYiuununioationa  should 
addn-tj.sed  to  Dr.  G.  X.  Stewart,  professor  of 
plO'^ioloto',  or  Dr.  B.  L.  MiUiken.  dean,  medi- 
cal department  of  Western  Reserve  University. 

"Pmamaom  Bdhvkd  J.  Jamb,  professor  of 

publit!  adiniiiistr:it!.in  in  rh.'  rniversity  of 
Ckieago,  Ims  been  elected  president  of  North- 
western University. 

Dr.  R.  EL  Jones  has  resigned  from  the  pres- 
idency of  Hobart  College. 

Dh.  Ji  (.li  s  SAt  iis,  head  of  a  well-known 
preparatory  school  in  New  York  City,  ha* 
been  eieetod  professor  of  secondary  eduratiou 
in  Teachers'  College,  Coltuubia  University. 

At  the  January  me<-tin«  of  ;li<'  I  ir.l  .  f 
trusti'es  of  Syrafns<»  University,  tho  following' 
chaugL-^i  in  the  faculty  of  ticieuce  were  uu- 
nottnced:  Associate  Professor  H.  Monmoutli 
Smith  Wiis  madi'  full  jirofessor  of  elienii-lry. 
itkitructor  Edward  U.  Kraus  was  made  aAt>oci- 
atcprofcsisorof  mineralogy ;  W.  M.  Smallwood, 
profc-^ior  of  biolojry  in  Allegheny  {'1  !■  ;.  .  .  waa 
eliTtiil  as,s<'(  i:itf-  jiriifi  -:5or  of  zoob'H'y-  I'ro- 
fcjteor  Siuallwood  is  ui>w  on  leave  of  absence, 
doing  graduate  work  in  Harvard  University. 
He  will  assume  the  duties  of  hiB  new  position, 
iu  September  next. 

At  Columbia  University  Mr.  John  Cabor, 
Jr.,  M.EL»  faaa  been  appointed  assistant  in  th» 
department  of  phy^c^.  to  snrct  (  leorRc  B. 
I'fjfrain,  promoted,  ami  Mr.  Wii-irm  K.  l>avis, 
.\.  Ii.,  assistant  in  the  dupart iiu  iit  of  mining. 

Dk.  W.  IL  TiioMi'So.N',  Dunvilie  profcii^r  of 
physiology.  Queen's  College^  Belfast,  him  been 
elected  to  the  chair  of  in-litnti  >  of  medicine 
(ph^'Hiology  and  biistolog)-)  iu  the  Boyal  Col- 
lege  of  Physicians  of  Ireland,  rendered  vacant 
by  the  resignation  of  Professor  J.  IL  Puteer. 
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TBS  OAXSJSQiS  UlBTtTVTIOV, 

The  fint  meeting  of  the  trustees  of  the 
Carnegie  bwtitution  was  held  in  Washing* 
ton  on  the  29th  and  30th  of  Jannary. 
Nearly  all  the  members  of  the  board  were 

present  and  two  ses-sions  were  devoted  to  a 
consideration  of  the  important  business  en- 
trusted to  thorn  by  >!r.  Carnegie.  The 
Jlon.  John  ilwy,  Scen  tiu y  of  State, presided 
on  the  first  day  and,  at  tlio  swond  session, 
the  Hon.  Abrani  S.  Hewitt,  wlio  had  in  the 
meantime  been  made  permanent  chairman 
of  the  board.  The  moat  intereating  inei- 
d«it  of  the  meeting  waa  the  appearamee  of 
the  founder  who  in  a  very  clear  and  modeat 
way  read  the  deed  of  trnat  by  whidi  he 
conveyed  to  tiie  Carnegie  Inatitution  ten 
millions  of  dollars  in  five  per  cent,  bonds 
of  the  Ignited  States  Steel  Corporation. 
After  reading  this  deed,  lie  proceeded  to 
unfold  in  more  familiar  hmcrnafre  the  pur- 
poses that  he  had  in  view,  wliich  are  not 
diiferent  from  thoae  already  indicated,  al- 
thongh  he  amplified  certain,  points  which 
had  only  been  briefly  mentioned  before. 
Among  other  things  he  said  in  substance 
that  he  had  been  tempted  to  associate  the 
name  of  Qeorge  Washington  with  this  gift 
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of  hia,  bnt  on  reflection  h«  had  NAehed  tbe 
eoncliinoii  that  it  would  be  unwiM  to  do  lo. 
He  also  stated  that  the  Carafe  loBtitution 
would  not  be  mich  a  national  univenity  as 

Wusliin^uu  thought  possible  in  his  day. 
Mr.  Carnegie  also  gave  emphasis  to  his  re- 
peated desire  that  the  income  of  the  fund 
should  be  Inrfrfly  devoted  to  extrndin? 
huuum  knowledge  l)y  original  investi^Mtiou 
and  research.  This  would  iin'olve  the  selec- 
tion of  individual  co-workers  of  exeep- 
tional  powers.  It  would  also  lead  to  the 
publication  of  important  m^noirs.  Beyond 
these  fundamental  restrietions  the  trostees 
are  left  free  to  pvoeeed  as  th^r  may  think 
best  fKWL  time  to  time.  Aoeordingly,  an 
executive  coininittee  of  seven  persons  was 
authorized  to  formulate  plans  and  to  take 
such  preliniinarv  steps  as  might  be  impor- 
tant before  the  auuual  meeting  of  the  trus- 
tees in  November  next.  This  committee 
eonaists  of  the  president  of  the  Carnegie 
Institution,  Daniel  C.  Oilman,  the  four  gen- 
tlemen with  whom  Mr.  Carnegie  has  been 
advising  during  the  last  few  weeka,namely : 
Hon.  Abrain  S.  Hewitt.  Dr.  John  S.  Bill- 
ings, Hon.  Carroll  D.  Wriglit  and  ir<m. 
Charles  D.  Wolcott,  and.  in  addition,  Il«)n. 
Elilni  Root  and  Dr.  S.  Weir  Mit«'hell.  The 
executive  committee  immediately  after 
their  appointment  proceeded  to  discuss  the 
next  step  to  be  taken  and  determined  to 
begin  by  opening,  temporarily,  rooms  in 
Washington  at  No.  1439  K  Street,  where 
eonferences  may  be  held.  Next  they  pro- 
pose to  cotrespond  with  men  in  all  parts 
of  the  country  who  are  acloK^'wledun  d  IpjhI- 
ers  in  science  (using  the  word  science  in  a 
very  broad  sense),  and  after  their  answers 


are  received  to  consider  the  suggestions 
they  may  make,  preliminary  to  future 
action.  They  also  propose  to  make  a  dili- 
gent inquiry  respecting  all  the  kindred 
agencies  that  arc  now  promoting  research 
under  tlie  auspices  of  the  government  or 
under  the  <lifeefion  of  universities  and 
technical  .sehools.  The  experience  of  fi>r- 
cign  countries  will  also  be  carefully 
studied. 

From  this  statonent  it  will  be  obvious 
that  the  further  development  of  this  tow 
instituti<m  will  be  slow  and  gradnaL  It  is 
not  expected  that  scholarships  will  be  estab- 
lished at  pr^nt,  and  all  requests  for  as- 
sistance will  be  laid  before  the  executive 
committee. 

These  points  should  be  home  in  mind. 
The  preat  olijeet  of  tlie  foundation  is  the 
advancemeul  ol"  knowledge.  The  metliods 
are  left  to  tlie  free  action  of  the  trustees, 
who  will  await  the  earefnlly  matured  sug- 
gestions of  the  executive  committee.  Noth- 
ing has  been  done  in  founding  the  new  in- 
stitution to  further  or  to  hinder  the  estab- 
lishment  of  a  national  university  which 
has  been  so  many  times  i)roposed  to  Con- 
.riTKjs.  Nothinsr  is  projerted  which  will  in 
any  way  i  tit  or  fere  with  the  purpose  of  the 
(Jeorge  Wjisliirigton  Memorial  As.so<'iation 
to  secure  tlie  funds  requisite  for  the  erec- 
tion of  a  memorial  building.  Nor  has  there 
been  any  step  taken  which  will  prevent  the 
Washington  Memorial  Institution,  initiated 
early  in  the  last  summer,  frmn  developing 
plans  for  the  introduction  of  students  to 
the  vaxions  scientific  bureaus  of  Washing- 
ton. 

The  Carnegie  Institution  is  simply  a  new 
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force  fnr  the  pnimotion  of  scienee.  ready  to 
ciHiju-i-atr  with  other  insdtiitioiis  wliicli  are 
uow  or  niay  be  established  iu  W'iiskington 
or  elsewhere.  By  its  very  fouudatiou  it  is 
precluded  from  any  thoug^ht  of  rivalTy.  If 
the  fonnder's  hopes  are  realised  his  wise 
and  munifloent  bounty  will  benefit  not  only 
our  own  eonntry  but  the  interests  of  man- 
kind. 

D.  G.  G. 


TSB  WRECK  OF  MT,  UAZAUA* 
INTRODUCTION. 

The  geological  record  of  this  country 
from  the  eai-liest  epochs  to  the  present  time 
is  replete  in  volcanic  phenomena,  but  the 
climax  in  snch  matters  appears  to  have 
been  reached  in  the  earlier  portion  of  the 
Neocene,  when  one  of  the  largest  known 
volcanic  fields  of  the  world  was  vigorously 
active  in  our  Northwestern  States.  It 
stretches  from  the  Rocky  Mountains  to  the 
Pacific,  embracing  a  large  part  of  Wyo- 
ming. Montana,  Idaho, Washington,  Oit'frou 
and  California,  and  presents  a  great  variety 
of  voleanie  phenomena  concerning  wbieh, 
notwithstanding  a  copious  literature,  there 
has  been  as  yet  but  a  small  attunint  of  de- 
tailed investigation.  The  work  of  tJie  Geo- 
logical Survey  has  taken  me  across  this 
field  in  various  direeticnis  and  afforded  an 
extended  opportunity  at  intervals  during 
nearly  a  seore  of  summers  upon  the  Pacific 
coast  to  study  the  western  portion  of  the 
field.  Instead  of  atteraptini;  a  suroioary 
of  what  has  been  done  in  this  large  field, 
as  perhaps  niii^'^ht  he  expeotr'd  upon  this 
occasion,  1  beg  to  call  yottr  attention  more 
particularly  to  a  special  feature  iu  the 
voteanology  of  the  Caseade  Range,  which, 

•  Alwtraot  i)f  Presidential  .ntlHress  delivered  be- 
fore the  Geological  Societj  of  \Va-1iin<ttoii,  Dec. 
18.  1001.  The  full  address  with  geulugical  map 
aBd  illustrntions  will  prol>abIy  appear  as  a  bill- 
leiin  of  the  U.  &  Geological  Surv^. 


so  fai-  as  I  nm  aware,  is  not  well  represented 
in  any  other  portion  of  the  field  nor  in  fact 
anywhere  else  within  the  United  States. 

To  set  forth  ntore  clearly  the  wreck  of  Mt. 
M.izama,  whif^li  is  the  central  thoiiic.  it  is 
neei*ssHry  to  consider  briefly  the  general 
relations  of  the  whole  range. 

UMITS  OF  TUE  CASCADt  HANUt. 

The  western  limit  of  the  great  volcanic 
field  is  marked  by  the  eorresponding  border 

of  the  Cascade  Range,  which  is  made  up  at 
least  largely,  if  not  wholly,  of  volcanic  ma- 
terial erupted  from  a  belt  of  vents  extend- 
ing from  northern  California  to  central 
Wasbingtm.  Lassen  Peak  marks  the 
southern  end  of  the  Cascade  Ran?e  and 
Rainier  is  near  the  northern  end.  Beyond 
tiieae  peaks  the  older  raeks  rise  from  be- 
neath the  Caseade  Range  and  form  promi- 
nent mountains,  the  range  itself  occupying 
a  depression  in  these  older  tcrranes. 

POUXDATION  OP  CASCADE  RANGE. 

A  clearer  coucepliou  of  the  development 
of  the  Cascade  Range  may  be  gained  by 
considering  the  geography  of  the  region 

dnriiifr  the  later  portion  of  the  Cretaceous. 
At  that  time  the  runat  of  northern  Califor- 
Ilia,  Oregon  and  Washington  subsided, 
causing  the  sea  to  advance  upon  the  land. 
In  California  it  reached  the  western  base 
of  the  Sierra  Xevmla  and  covered  a  larire 
part,  if  not  the  whole,  of  the  Klamath  Moun- 
tains. In  Washington  it  beat  upon  the 
western  base  of  the  range  near  the  coast 
north  of  Jit.  Rainier,  hut  in  Ori  Lron  it  ex- 
tended far  into  the  interior.  Maiine  de- 
posits of  this  period  occur  along  the  base 
of  the  Blue  Mountains  in  eastern  Oregon. 
The  Cascade  Ratige  of  Oregon  did  not  then 
exist  to  shut  otit  the  open  sea  from  that 
region.  East  of  the  Klamath  Mountains, 
as  shown  by  the  poriti<»i  and  distribution 
of  the  Cretaceous  strata  and  their  fossils 
of  marine  orifiin.  the  open  sea  connected 
directly  witii  that  of  the  Sacramento  Val- 
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ley.  The  Casojidi'  KMti!,'o  thmutrhnnt  n 
large  part  of  ils  oxti-nt  i-ests  upon  Cre- 
tuceuus  rocks  and  is  associated  in  Oregon 
and  California  with  a  depression  in  tbe 
older  rocks  between  the  Klamath  M  ill ns 
on  the  one  hand  and  tlii>  Rlup  l^loimtaius 
and  Sierra  Nevada  upon  the  other.  This 
depreaaed  area  beneath  the  lavas  of  the 
GuMMle  Bange  mint  not  be  regarded 
primarily  as  a  rc^on  of  subsidence.  Its 
chief  rnnvprnent  since  the  Cretaceous  has 
bcH3u  upward.  Ii  has  been  raised  above  the 
sea.  The  Klamath  and  Blue  Mountains, 
as  well  as  the  Sierra  Nevada,  however,  have 
been  elevated  so  much  more  that  the  rcfrion 
in  question  would  appear  on  the  surface  as 
a  depression  were  it  not  filled  with  lava« 
The  depression  is  ao  deep  where  the  Cas- 
cade Range  is  cut  across  by  the  Klamath 
anrl  Colnnibia  rivei-s  that  the  bottom  of 
tile  lavaa  funning  the  bulk  of  the  range  is 

not  reached.  However,  at  flie  enda  of  the 
range  the  older  rocks  rise  to  form  a  more 

or  less  elevated  base  for  those  parts  of  the 
range,  and  at  Mt.  Shasta  as  well  as  on  the 
divide  between  the  Rogne  and  Umpqna 
rivers^  where  an  areh  of  the  older  rocks  ex- 
tends n<irfhe,isti  rly  from  the  Klamath 
!^Iountain.H  towards  the  Blue  Mountains  of 
eastern  Oregon,  the  Cascade  Kange  gets  so 
close  to  the  western  aide  of  the  depresrion 
that  the  lavas  lap  up  over  ili.'  nrfh  of  older 
rorks  ris:n<r  to  tlie  westward.  At  various 
points  of  the  range  granolitic  rocks,  such 
as  gabbro  and  diorite,  occur,  but  the  deep 
erosion  at  these  points  may  have  reached 
the  frranolites  corresponding  to  the  lavaS 
of  the  upper  portion  of  the  range. 

CASC.XPE  BANOF;  during  the  FOrFVF. 

There  can  be  no  reasonable  donbl  that 
fossilifcruus  Cretiiceous  rocks  of  marine 
<Nrigin  are  widely  distributed  beneath  the 

Cascade  IJantre  from  Lassen  Peak  tO  the 
Colnrtiliia.  ntul  that  »lurin<:  the  ('hico 
epoch  the  whole  ai-ea  was  beneath  the  sea. 


At  the  el»«e  of  thi-  (Miico  iinpi-irtant 
changes  neourrpd  in  the  «listribution  of 
land  and  sea.  Northern  California,  ais  well 
as  soQthem  Oregon,  was  raised  above  the 
sea  and  subjected  t4»  extensive  erosion  b6- 
ffrf"  tlie  subsidence  which  admitted  the  sea 
during  the  early  part  of  the  Tertiary 
as  far  sontheaat  as  Roseburg,  Oregon. 
The  marine  d^osits  of  the  Eocene 
epoch  in  the  vicinity  of  Rtweburg  run 
under  the  Cascade  Kange,  but  have  not  yet 
been  found  upon  the  eastern  side.  The 
eonglomer«tes  of  the  Eocene,  like  those  of 
the  Cretaceous,  contain  many  pebbka  of 

isrneons  rocks,  hut  they  are  of  t^^pes  com- 
mon to  the  Klamath  Mountains  and  rare 
or  nnknown  amoog  the  lavas  exposed  in 
the  Caseade  Bange.   During  the  Eocene 

in  the  Coast  Range  of  Oregon  there  was 
vigorous  volcanic  activity,*  hut  the  record 
of  such  activity,  if  sudi  existed,  has  not 
yet  been  found  in  the  Cascade  Bai^.  That 
volcanoes  were  active  tiloii  j  the  range  1  ;r 
iiicr  the  Koeene  is  ren<hMt'(i  moi*e  probable 
although  not  yet  conclusive  by  Dr.  J.  C. 
Herriam'a  diaeovery  of  Eocene  vokanie  de- 
posita  in  tiie  John  Day  region.f 

CASCADE  RANGE  DURINO  THE  MIOCBNE. 

There  can  be  no  doubt,  hoMcvcr,  that 
during  the  Mioceti<'|  (ho  volcanttes  of  the 
Ca.Hcade  Kange  were  most  m-tive  and  the 
greater  -portion  of  the  range  built  up,  al- 
though it  is  equally  certain  that  volcanic 
activity  continued  in  the  same  region  at  a 
number  of  i)oints  almost  to  the  present 
time.  While  it  may  be  presumed  that  the 
volcanoes  of  the  Caseade  Range  are  extinct, 
there  are  many  solfataras.  hot  springs  and 
fumrroli  s.  slmwing  that  the  volcanic  energj' 
of  the  range  is  not  yet  wholly  dissipated. 

•  U.  S.  Geol.  Surv«y,  Sevcnlwntti  .Annual  Re- 
port, Part  I.,  p.  456. 

t  Bulletin  Otol.  Dept.  of  Univ.  of  C«L,  Vol.  2, 
No.  »,  p.  285. 

t  V.  S.  Ticol.  Surviqr,  SOtli  Annual  Report, 
1808-9,  Part  III.,  p.  32. 
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All  the  peakg  of  the  Gaaeade  Bange  iveve 

ooce  active  volcanoes,  and  fmn  them  came 
most  of  the  lava  of  the  range.  Each  great 
volcano  was  surrounded  within  its  prov- 
iiioe»  at  iMot  during  the  later  stages,  by 
mtmerofas  amaller  Tents  from  which  iasaed 
the  lava  that  filled  up  the  intervening 
spaces  and  built  up  the  platform  of  the 
range, 

AH  of  tiie  great  Tokanoes  of  the  range 
probaUy  had  their  beginning  m  tiie  lOo* 

cene.  Many  of  them,  like  Lassen  Peak  and 
Mount  Shasta,  continued  their  activity  into 
the  Oladsl  Feriod  and  haye  suffered  mneh 
wtioa  idnee  thegr  beeame  extinct.  In  th» 

manner  import-ant  stru'^turnl  differences 
bf.ve  been  brought  to  light  among  the  peaks 
about  the  headwaters  of  the  Umpqua, 
Rogue  riTsr  and  the  Klamath,  and  these 
may  be  noted  as  throwing  some  Iig^t  upon 
the  history  of  Mt.  Masama,  whoae  wreck 
we  axe  to  consider. 

UKION  PEAK. 

Union  Peak  (7,881  feet)  is  on  the  sum- 
mit of  the  Cascade  Range  in  Oregon  about 
50  miles  north  of  tiie  CUifoniia  line,  and 
8  milea  southwest  of  Mt.  Mazama.  It  is 
a  sharp  conical  peak  risinpr  about  1,400  feet 
above  the  general  summit  of  the  range. 
About  the  base  upon  flie  east  and  west 
sides,  as  well  as  t^Hm  its  very  summit,  are 
remnants  of  the  original  tuff  cone,  but  the 
mam  of  the  peak  exposed  upon  all  sides  is 
solid  lava.  The  molten  material  did  not 
sink  awsj  after  the  final  eruption.  The 
volesnic  neck  resulted  from  the  eooling  of 
lava  within  the  cinder  cone  in  the  very  top 
of  the  volcanic  chimney,  and  Union  Peak 
to-day  shows  ns  the  neek  stripped  of  its 

MT.  TniElfiEK. 

M:t.  Tlnplsen  (9,250  feet),  the  >fatter- 
horn  of  the  Cascade  Range,  is  12  miles 
north  of  Mt  Mazama  and  rises  aboat  2,000 
feet  above  the  general  summit  of  the  range. 


It  is  built  up  of  bristly  ooloted  red,  yel* 

low  and  brown  layers  of  tuff  interbedded 
with  thin  sheets  of  lava,  and  the  whole  is 
cut  by  a  most  interesting  network  of  dikes 
radisting  from  the  canter  of  the  old  vifl- 
eano.  No  traoe  of  a  voleanie  nedc  ia  pie»> 
ent ;  the  peak  is  but  a  remnant  carved  out 
of  the  lava  and  tuff  cone  surrounding  the 
vent.  After  the  final  eruption  the  molteu 
material  withdrew  from  the  cone  before 

OCmSOUdation  so  as  to  leave  no  volcanic  neck 
corresponding  to  that  of  Union  Peak.  The 
subsidence  after  eruption  within  the  chim- 
ney of  Mt  Thidsen  must  have  been  eiver 
1,000  feet  ^  the  sheets  of  lava  effnsed 

from  that  %'ent  reach  more  than  1,000  fest 
above  the  central  portion  of  the  peak. 

MOVEMKLNT  IN  MT.  MAZAMA. 

To  simplify  matters  it  seems  best  at  this 
point  to  antieipate  some  of  the  conclusions 
to  be  readied  and  state  that  upon  what  is 

known  as  the  rim  of  Crater  Lake  there  once 
stood  a  prominent  peak  to  which  the  name 
Mt.  Mazama  has  been  given.  The  crowning 
cTent  in  tiie  yoleanic  hiatoKy  of  tbe  Gsseade 
Range  was  the  wrecking  of  Mt.  W«Mm«^^ 
whicli  resulted  from  a  mm-Piiient  similar  to 
that  just  noted  in  Mt.  Thiclsen  but  vastly 
greater  in  its  size  and  consequences.  It 
enlminated  in  the  development  of  a  great 
pit  or  caldera,  which  for  grandeur  and 
beauty  rivals  anything  of  its  kind  in  the 
world, 

Mt  Masama  is  practically  unknown  to 

the  people  of  Oregon,  but  they  are  familiar 
with  Crater  Lake,  whieli  occupies  the  de- 
pression within  the  wreck  of  the  great 
peak.  The  destruction  of  the  mountain  re- 
sulted in  the  formation  of  the  lake,  and 
tiie  remnant  of  Mt.  Mazama  is  most  readily 
identified  when  referred  to  as  the  '  rim  of 
Crater  Lake.' 

CASCADE  RANOE  SUMMIT. 

The  Cascade  Range  in  southern  Oregon 
is  a  broad  irregular  platfcom,  terminating 
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Xttther  abruptly  in  places  upon  it*  bordei% 
«8p«eially  to  the  westward,  where  the  un- 
derlying Cretaceous  and  Tertiary  secU- 
xnenta  come  to  the  surface.  It  is  sitr- 
mounted  by  mleanio  cones  and  eoukes, 
which  are  generally  smooth  but  sometime?? 
rough  and  rugged,  Tlic  eniioH  vary  greatly 
in  size  and  afv  distributed  without  rei^jru- 
larily.  Each  has  been  an  active  voleano. 
The  fmgniMits  blown  out  by  violent  erup- 
tion have  fallen  about  the  vnleanic  orifice 
from  which  they  isaued,  and  built  up  cinder 
emies.  From  their  bases  have  qyresd 
streams  of  lava^  raising  the  general  level 
of  (he  eountry  between  the  cones.  Prom 
sniiie  vents  by  uiany  eriij>tii<iis,  both  ex- 
piusive  and  eil'usivc,  large  cones,  like  Pitt, 
Shasta  and  Hood,  have  been  btult  op. 
Were  we  to  examine  their  internal  strae- 
ture,  exposed  in  tlie  walls  of  the  canyons 
carved  in  their  slopes,  we  should  find  them 
composed  of  overlapping  layers  of  lava  and 
ToUnnie  ewti^tnnente,  a  stractare  whldi  ia 
well  iUttstrated  In  the  base  of  Mt  Mazama. 

VIEW  OP  VT.  IfAZAUA  FBOU  A  WSTMKCE. 

Approarhinp  Crater  Lake  from  any  side 

the  rim  by  whicli  it  is  eneireled,  I^ft.  Ma- 
zatua,  when  seen  at  a  distance,  appears  as 

a  brood  duster  of  gentle  peaks  rising  about 
ft  thousand  feet  above  the  general  crest  of 
the  range  on  whicli  it  stands.  The  topo- 
graphic prominence  of  ML  Mazama  can  be 
more  fully  realized  when  it  is  eonntoed 
as  the  head  of  Rogue  RiTer  snd  sends  large 
contribntinns  to  the  Klamath  River,  besides 
being  close  to  the  head  of  tlie  Uinj)c|ua. 
These  are  the  only  large  streams  breaking 
through  the  mountains  to  the  aea  between 
the  Columbia  and  the  Sacramento,  and 
their  watershetl  might  be  expected  to  be 
the  principal  peak  u£  the  Cascade  Range. 

QENiaaL  VIEW  OF   MT.   MAZAMA  AITO  ITS 

LAVAS. 

Arriving  by  the  road  at  the  crest  of  Mt. 
MasamA,  the  lake  in  aU  its  majestic  beauty 


appears  suddenly  in  view  and  is  pro* 

foundly  improsBive.  The  long  gentle  slope 
upon  the  outside  at  the  crest  is  changed  to 
a  precipice.  Nearly  20  miles  of  irregular 
cliflii  ranging  from  500  to  nearly  2,000  feet 
in  height  encircle  the  deep  blue  lake  and 
exixise  in  sections  many  streams  and  sheets 
of  lava  and  vuleauie  euuglomerate  which 
radiate  from  the  lake  as  a  o«iter.  Along 
the  southern  border  the  rim  above  the  lake 
level  has  many  superimposed  flows,  but 
upon  the  northeast  where  it  is  not  so  high 
it  b  oomposed  largely  of  one  gre^  flow 
which  coursed  down  a  ravine  of  the  ancient 
Jit.  I^Iazama. 

The  rim  is  cut  l>y  a  .series  of  eleven  dikes, 
one  of  wliich  is  pixiuiiuent  and  reaches 
from  bdiow  the  lake  levd  to  the  rim  crest. 
Others  rise  only  part  way  and  spread  into 
flows  for  wliich  they  aflforded  an  outlet. 
Near  the  west  border  of  the  lake  ia  NYizard 
Island  with  its  lava  field  and  oindor  cone 
surmounted  by  a  perfect  crater. 

Three  kinds  of  lava  occur  in  JTt.  ^Taxama, 

andesite.  dacite*  and  basalt.   The  and(>sitps 

form  neai'ly  nme-teutlut  uf  the  mass  of 

the  rim.  Daeitea,  generally  aeeompanied 

by  pumice,  fonu.  the  surface  flowa  vpoo. 

thn  north  and  east  crest  of  the  rim  and  are 

everywhere  underlain  by  andesitea.  Both 

came  from  the  oentral  vent  of  Ht  Mssama, 

which,  however,  furnished  no  basalt.  It  all 

eame  from  a  number  of  small  volcanic 

cones  upon  the  outer  base  of  the  mountain. 

The  dacites  are  younger  than  the  basalts, 

for  showers  of  dacite  pumice  fell  in  tiie 

extinct  craters  of  the  basalt  COIMS.  As  the 

oldest  lavas  of  Mt.  Manama  are  andcsites, 

80  are  the  latest,  for  the  lava  of  Wizard 

Uand  is  sndesite  whidi  was  poured  out 

upon  the  floor  of  the  caldera  aft«r  the  de- 

'trM'^tioti  of  Mt.  Mazama.    Tt  marl<s  the 

beginning  of  a  second  petrographic  <{ycle 

from  the  same  vent. 

*  My  con«eti«aa  were  studied  fajr  Dr.  H.  B.  Pa;^ 
ton,  who  now  rcRitrds  m  daeitea  what  I  li»v»  bere> 
brfor*  oatlad  rkyotttos. 
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ORiaWAL  CONDITION  OF  IIT.  MAZAMA. 

ThoB  far  the  extetew  of  an  original  Bit. 

IMazama  has  been  assu  i  1  The  evidence 
on  which  this  assumption  is  based  may  be 
briefly  stated  as  follows:  The  inner  slope 
of  tlie  xim  presents  seetums  of  the  broken 
lava  flows  which  radiate  from  the  lake  and 
were  evidently  effused  from  a  source  liigher 
in  each  case  than  tlie  respective  tlow  in  the 
rim.  If  the  flows  of  the  rim  were  to  be 
natored  to  tiieir  original  aiae  liy  extending 
them  inwards  from  the  rim,  as  they  onoe 
certainly  did,  they  would  converfre  to  a 
common  source  and  make  a  volcano  which 
would  occupy  the  place  of  tiie  caldera  and 
make  a  prominent  peak,  Mt.  Maaama. 

The  peak  must  have  had  a  crater  similar 
in  character  to  tliat  of  Wizard  Island,  for 
it  yuan  the  source  of  much  fragmental  ma- 
terial spread  in  all  direetiflna  Dpmi  the 
mountain  slope. 

The  former  existence  of  Mazama  Peak 
is  indicated  also  hj  the  radial  series  of 
dikes  whieh  eat  the  rim.  They  efridently 
originated  in  the  pressure  of  the  column 
of  molten  material  in  the  chimney  of  a 
%'olcanic  peak  rising  some  distance  at  least 
above  the  rim. 

The  most  convincing  evidence  of  the  ex- 
istence of  ^It.  Jlazaraa  on  the  site  of  Crater 
Lake  is  to  be  found  in  the  glacintion  and 
draiuage  of  the  xim.  The  radiating 
glaciers,  whidi  in  their  deaoeut  wored  the 
ereat  of  the  rim,  could  have  cmne  only  from 
a  central  peak.  The  records  of  the  ice  and 
water  draina-je  from  the  peak  in  tlie  topog- 
raphy of  the  rim  are  immistakable. 

There  can  be  no  reasonable  doubt  as  to 
the  former  existence  of  Ut.  Wff^"**;  but 
its  shape  and  size  are  more  difficult  to  de- 
termine. Mi.  Maxama  is  composed  largely 
of  lavaa  aunilar  to  thoee  of  ML  Shasta,  and 
from  the  alopea  of  that  famous  peak  we 

may  draw  an  inference  as  to  those  of  Mt, 
!Mazama.  Mt.  Shasta,  unlike  Mt.  ^fazama, 
does  not  stand  on  an  elevated  platform.  It 


rises  with  a  majestic  sweep  of  11,000  feet 
from  gmtle  dopea  about  its  baae,  gradually 

frrowing'  steeper  upwai'ds  to  the  bold  peak. 
At  the  height  of  8,000  feet  it  has  about  the 
same  diameter  as  Mt.  JMazama  at  an  equal 
elevation  in  the  rim  of  Crater  Lake. 
Above  this  Mt.  Shasta  rises  over  6,300  feet 
The  proniirienee  of  Mt.  Mazama  as  a  drain- 
age center  is  quite  equal  to  that  of  Mt. 
Shasta,  but  its  slopes  on  tiie  rim  of  Crater 
Lake,  ranging  frcnn  10  to  15  d^irees,  are 
scarcely  as  great  as  those  of  Sit.  Shasta 
at  a  correspondiuf?  elevation.  On  the  other 
hand,  the  canyons  of  Sim  and  Sand  creeks 
on  Mk  Wawiiw*  more  profound  an^ 
have  beoa  much  more  deeply  giaeiated 
than  any  of  those  on  j\rt.  Sliasta.  It  there- 
fore appears  rea.sonable  to  suppose  that 
Mt.  Mazama  had  an  ailiiude  at  least  as 
great  and  possibly  greater  than  that  of 
Mt  Shasta  (14^380). 

DETBiOPlCEMT  OT  K T.  IfAgAlC*. 

Mt.  Scott  is  only  a  large  adnata  eone  to 
Mt  Mazama.  It  belongs  to  the  aame  oen* 

tcr  and  holds  essentially  the  same  relation 
to  it  as  Shastina  docs  to  Shasta.  The 
slopes  of  Mt.  Mazama  reach  to  the  plains 
at  its  eaatum  baa^  and  it  ia  one  of  the 
largest  membmi  in  the  compositioa  of  that 
ranore. 

The  beginnings  of  Mt  Mazama  are  now 
deeply  buried  beneath  the  lavaa  of  the 
range,  induding  thoae  diq>Iayed  on  the 

lower  slopes  of  the  preat  caldera  beneath 
the  water  of  Crater  Lake.  The  earliest 
lavas  now  visible  are  those  of  the  southern 
and  western  lalm  border,  and  when  Ihey 
were  erupted  the  volcano  was  normally 
active,  sending  out  with  its  streams  of  lava 
large  contributions  of  fragmental  material 
to  make  the  heavy  conglomerates  of  the 
elder  portion  of  the  rim.  Hie  many  sue* 
ccedinj?  flows  of  andesite  and  layers  of 
conjrlomerate  built  up  the  mountain  slope 
to  the  crest  of  the  rim  upon  the  southern 
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and  western  aide,  auu  ML  Scott,  too,  had 
attidiied  ita  full  development  when  tiia 
priaetpal  venta  of  basalt  ofMned  and  bj  a 

series  of  eruptions  built  up  the  surround- 
ing country  Mrith  aduate  cones  upon  the 
outer  slope  of  the  rim  of  the  lake.  Then 
followed  the  large  enipti<nia  of  daeite 
forming  Llao  Rock  and  the  northern  crest 
of  the  rim  to  Cloud  (Vip  These  flows  oc- 
curred during  the  penod  of  glaciation  of 
Mt.  Maiama,  and  atreama  of  lava  alter* 
nated  with  atreama  of  ioe,  a  combination 
which  doubtless  gave  rise  to  extensive 
floods  upon  the  slopes  fillinj,'  tlio  valleys  be 
low  with  volcanic  debris  frotu  the  moun- 
tain. In  eoomeetion  with  the  emptimi  of 
these  viscous  lavas  (dadtes)  there  were 
great  explosive  eruptions  of  pnmiee, 
spreading  it  for  20  miles  or  more  across 
the  adjaoent  country.  The  exploaive  ao- 
tivity  of  Mt.  Mazama  culminated  in  the 
OVption  of  the  peculiar  dark  puniioe  rieb 
in  hornblende  which  followed  the  outflow 
of  the  tuffaceous  dacite. 

DE&TUUCTION   OF   MT.   HAZAlf A— (MUOIN  OP 
THB  CAI.PM*. 

Then  eame  the  revolution  whieh  re> 
moved  the  upper  6,000  feet  of  Mt.  Mazama, 

as  well  as  a  large  core  from  its  base,  and 
gave  rise  to  the  ealdera.  How  was  this 
diange  produced  t 

There  are  only  two  waya  in  which  it 
could  have  been  effected :  either  by  an  ex- 
plosion which  blew  it  away,  or  a  subaidenee 
which  engulfed  it. 

The  oeenrrmee  of  vaat  quantiliea  of 
pumice  spread  for  a  distance  of  20  miles 
in  all  directions  about  the  baae  of  Mt. 
Mazama  is  evidence  of  a  most  tremendous 
e^loaive  eruption  at  that  point,  an  erup- 
tion  the  equal  of  which,  ao  f  ar  aa  known, 
has  not  yet  been  found  anywhere  else  in 
the  Cascade  Ran  ere.  Vast  quantities  of  fine 
material  were  blown  out  at  the  same  time 
and  by  drainage  gaOiered  into  the  but* 


rounding  valleys,  which  it  fills  to  an  ex- 
tent  unknown,  aa  far  as  I  have  observed, 

upon  the  slopes  of  any  of  the  other  great 
volcanoes  of  the  range  *  This  impressive 
evidence  shows  conclusively  that  a  late,  if 
not  the  final,  eruption  of  Mt  Mazama  waa 
upkelve,  and  of  audi  magnitude  aa  to 
suggest  that  the  removal  of  the  mountain 
and  the  origin  of  the  caldera  may  be 
counted  among  its  effects.  This  sugges- 
tioa,  howevw,  is  not  supported  by  Uie  evi> 
deuce  resulting  from  a  study  of  the  ejected 
material  and  its  relation  to  thp  lava  flows 
of  the  rim.  The  fine  material  filling  the 
valleys  and  the  pwuice  throughout  its 
great  area  ta  hombleiMSo  in  eharactiar  and 
belongs  to  the  daeites  of  the  rim.  Andeaitie 
material  may  be  present  locally,  but  its  oc- 
currence is  exceptional.  Practically  the 
vriiole  of  the  material  ejeeted  by  the  final 
exploaion  ia  daeite.  The  eruption  tiiere- 
fore  was  of  the  usual  type  and  not  of  the 
kind  which  removes  inountaina.  As  far  as 
may  be  judged  irum  the  pumice  deposits 
in  Hie  rim,  the  greateat  eruption  of  that 
sort  of  material  from  Mt.  Mazama  oc- 
curred before  the  extrusion  of  the  dacite 
of  Llao  Rock,  and  fumishee  evidence  that 
the  greateat  exploaion  ooBunvd  Itmg  before 
the  destruction  of  Mt.  Mftnima 

There  is  another  matter  of  importance 
bearing  directly  upon  the  explosive  theory 
of  the  caldera  which  renders  that  theory 
wholly  untenable  and  ftdly  corroboratea 
the  eonclusion  derived  from  a  study  of  the 
character  anrl  distribution  of  the  pumice. 
The  lava  exposed  upon  the  inner  slope  of 
the  rim  ia  efaiefly  andeaite,  and  ita  relation 
is  such  as  to  indicate  that  aolid  aheeti  of 
andesitic  lava  formed  by  far  the  laxger 
part  of  Mt  Mazama.  If  the  caldera  re- 
sulted from  an  explosion  this  mass  of 
andesitic  flows  would  be  broken  to  frag* 

*  As  fftr  M      own  «bs«mtion  gom,  the  abort 

remarks  apply  to  T,fi?<<>en  Peak,  Mt.  P>-i=*n,  Mt 
Pit,  Mt.  Thielscn,  Diamond  Peak  and  Mt.  Hood. 
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ments  and  blown  out  to  fall  around  the 
Mlden  and  fonn  «  nm  ot  fragmeiital  ma- 
UriaL  From  the  aiae  of  the  lake  and  the 

remaininsr  portion  of  ^ft.  Mazama  it  is  poa- 
aible  to  compute  approximately  what  the 
fiae  of  tbe  rim  foiined  in  tiua  waj  would 
be.  But  befnre  we  ean  do  fhia  it  ia  neoee- 

sarr  to  consider  the  size  and  shape  of  the 
caldera,  especially  that  part  which  lies  be- 
neath tbe  lake. 

TUB  BOOTUM  OV  CRATES  LAKE. 

To  detennine  the  eonflguration  of  the 
bottom  of  Crater  Lake  a  latge  number 

(168)  of  soundings  were  made  under  the 
direction  of  Major  Dutton.  His  results 
were  published  by  the  U.  S.  Geological 
Snnray  upon  a  apedal  mtp  of  the  lake, 
Male  1:  ^500  with  a  eontotir  interval  of 
100  feet.  The  principal  lines  of  soundings 
are  noted,  including  96  of  the  166  meas- 
ured depths.  From  these  data,  together 
with  infonnation  from  Mr.  W.  O.  Steel, 
who  was  present  when  the  soundings  were 
made,  tbe  bottom  has  been  rouerhly  con- 
toured upou  tbe  large  scale  map  with  a 

fertieal  Jntmral  of  SOO  feet  The  poeitimis 

of  tfm  two  sublacnstrine  cones  were  indi- 
cated, and  it  is  clear  firm  the  soundiners 
that  a  large  mass  of  lava  spread  from  the 
mnrd  Idaiid  vent  over  the  lake  floor. 
The  great  deep  toward  the  eastern  margin 
of  the  lake  may  not  have  been  filled  \ip  any 
after  th':*  'nl-lfra  was  formed,  but  it  is  evi- 
dent that  the  depth  uf  tbe  western  portion 
has  been  greatly  redneed  by  tbe  material 
erupted  from  the  three  email  vents  upon 
its  floor.  It  appears  well  wi'bin  the  bound 
of  reason  to  assume  that  1,5(X)  feet  is  not 
greater  than  the  average  depth  of  the 
original  ealdera  below  the  present  level 
of  fha  laha. 

MSfnUATBt  SIZE  OF  TRAiQMENTaL  BIK. 

Thf  ar*»H  r.f  the  ealdera,  as  marked  out 
by  the  crest  of  the  rim,  is  over  27  square 
miles,  and  its  original  votnme,  nmking 


some  allowance  for  the  subsequent  refilling 
from  the  eralna  on  ita  floor,  b  about  12 

cubic  miles.  If  to  this  we  add  5  cubic 
miles  for  the  part  of  the  mountain  above 
the  ealdera,  and  this  is  a  conservative  esti- 
mate, we  get  17  enbie  miles  of  material  for 
whose  disappearance  we  have  to  aeeooDtk 
If  this  material  were  blown  out  by  a  great 
explosion  and  fell  equally  distributed  upon 
the  outer  slope  u£  the  rim,  within  three 
milea  of  the  ereat  it  would  make  a  layer 
over  IfOQO  feet  in  tWeknami  This  mass 
would  be  so  conspicuous  and  composed  of 
stt«h  f  ragmental  material  that  its  presence 
oonld  not  be  a  matter  of  doubt.  Ttoaean 
be  no  queflti(«  eoneeming  ita  eompWie 
absence,  for  the  surface  of  the  outer  slope 
of  the  rim  exposes  everywhere  either 
glaciated  rock,  glacial  moraine  or  pumice, 
aU  of  wfaieh  are  featorea  wMeh  bdooged 
to  Mt.  Mazama  before  its  destmetkm,  and 
no  trace  of  a  fragmental  rim,  such  as  ii 
referred  to  above,  was  found  anywhere. 

The  eri^teiee  of  the  outer  slope  of  the 
rim  lends  no  sapport  to  flie  view  that  Mt 
Manama  was  blown  away  and  the  ealdera 
produced  by  a  (/reat  volcanic  explosion. 
In  fact,  it  completely  negatives  such  a 
view,  and  we  are  praetieally  drivm  to  tiie 
opinion  that  Mt.  Mazama  has  been  en- 
gulfed. Major  Dutton,  who  studied  the 
rim  of  Crater  Lake  with  a  training  gained 
from  among  the  active  voleawwa  of  fha 
Hawaiian  Islanda,  reeogniied  the  iride  dia- 
tribution  of  the  pumice,  but  the  absence 
of  a  well-defined  frajjmental  rim  kept  him 
from  attributing  the  origin  of  tlie  ealdera 
to  an  ezploBi(m.  On.  the  t/Vbet  hand,  ha 
fully  appreciated  the  difficulty  of  proviaf 
that  it  originated  in  a  subsidence.* 

The  present  inner  slope  of  the  rim  may 
not  in  all  eaeew,  or  even  generally,  be  flu 
one  formed  at  the  time  fii  tiie  eoilapee.  hi 
soma  eaae^  however,  the  inner  slope  waa 

*  U.  S.  Oeologlnl  Borirar,  9&  Asa.  B^,  Vaii 
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formed  at  that  timo.  Of  this  wo  have  evi- 
dence in  the  behavior  of  the  flow  at 
Rugged  Crest.  It  was  one  of  the  iiual 
flom  from  fhe  Acpe  of  Ml  Ubooba.  Be- 
fore the  central  portion  of  the  flow  where 
thickest  had  coni;'e!iled  withiti  the  solid 
crust,  Mt.  Mazama  sank  away  and  the  yet 
Tiaootu  lAVft  of  fhe  middle  portion  of  the 
■tream  flowed  down  ovw  tho  inner  dope  of 
the  andesitic  rim  into  the  caldera.  The 
liquid  interior  of  the  flow  havinfr  with- 
drawn, the  crust  caved  in  and  formed 
Rugged  Crest  with  its  peenliar  ehaotie 
valley  of  tumbled  fragments,  columns  and 
bluffs.  Other  explanations  of  the  pceuliar 
reversed  flow  of  Rugged  Crest  have  been 
sought,  Vttt  without  avail.  The  facts  are  so 
simple  and  ao  direet  that  they  appear  to 
preclude  any  other  hypothesis. 

It  would  b(?  apparent  from  the  fnets  also 
that  the  collapse  of  the  mouutam  was  at 
least  moderately  andden,  for  it  is  not  at 
all  probaUe  that  the  Rugged  Crest  flow 
was  Ion?  exposed  heforo  reacliint;  the  pres- 
ent level  of  the  lake  and  beyond  into  the 
ealders. 

We  may  be  dded  in  understanding  the 

origin  of  the  caldera  by  pietiiring  the  con- 
dition that  mmt  have  obtained  during  the 
eruption  of  the  Rugged  Crest  dacitc  from 
the  upper  slope  of  Mt  Mazama.  At  that 
time  a  column  of  molten  material  rose  in 
the  interior  of  the  mountain  until  it  over- 
flowed at  the  summit  or  burst  opeu  tlie 
sides  of  the  mountain  and  escaped  through 
the  fissure.  The  rent  of  the  mountain  side 
is  formed  in  such  cases  hv  the  pressure  of 
the  cohmin  of  molten  iiinlerial  it  encloses. 
The  molten  lavas  being  heavy,  the  pres- 
sure  of  the  column  within  the  mountain 
is  very  great,  and  increases  rapidly  with 
the  height  of  the  volcano.  During  the  final 
activity  of  Mt.  Mazama  there  must  have 
been  within  it  a  column  of  Istb  over  8,000 
feet  in  height  above  the  base  of  the  Cas* 
cade  Range.   It  is  possible  that  <m  ae- 


eount  of  this  great  pressure,  aided  pos- 
siltly  by  some  otlier  forces,  an  openini:  was 
formed  low  dowu  upou  tlie  mountain  slope, 
allowing  the  larn  to  escape.  The  sub- 
sidence of  the  Isva  within  the  mountain 
left  it  unsupported  nnd  caused  its  col- 
lapse. Phenomena  of  this  sort  are  well 
known  in  couneetion  with  the  Hawaiian 
volcanoes.  In  1840,  aeeording  to  Professor 
J.  D.  Dann.  there  was  an  eruption  from  the 
slopes  of  Kilanea.  27  miles  distant  and 
over  3,000  feet  below  the  level  of  its  sum- 
mit At  Kilanea  the  summit  of  the  lava 
wnlTifwn  exposed  in  a  lava  lake.  In 

connection  with  the  eruption  of  1840  the 
lava  of  the  lake  subsided  to  a  depth  of 
885  f  eet»  and  the  in^paiar  walk  auirmuid- 
ing  it  left  witiiont  support  broke  oft  and 
fell  into  the  molten  material  below.  Dur- 
in?  the  itttervals  betweeu  the  eruptions  of 
Kilauea  the  molten  column  rises  towards 
llie  sniface  only  to  be  lowered  by  snbsa* 
qnent  eruptions.  The  aubudences,  how- 
ever, are  not  alwaj's  accompanied  by  an 
outflow  of  lava  upou  the  siu-face.  At  other 
times  it  may  gush  Ibrtli  aa  a  great  fountain 
hundreds  of  feet  or  more  in  height  >f 
due  directly  to  hydrostatic  pressure. 

That  I^lt.  Mazama  di.sappeared  and  the 
ualderu  originated  through  subsidence 
seems  evident  but  the  corresponding  eflEu- 
sionupon  the  surface,  if  such  ever  occurred, 
has  not  yet  been  found.  It  is  hardly  con- 
ceivable that  17  cubic  miles  of  material, 
much  of  it  solid  lava,  could  collapse,  be  re« 
f  ussd  and  unk  away  into  the  earth  with« 
out  a  correlative  effusion  at  soma  other 
point. 

The  bottom  of  the  caldera  is  over  200 
feet  bdow  the  levd  of  Klamath  Marah, 
which  lies  at  the  eastern  base  of  the  Cas- 
cade Range,  and  it  is  not  to  he  pTpectcd 
that  the  point  of  escape  would  occur  at 
any  level  above  (4,200).  This  oonaidera- 
tinn  would  indicate  that  the  effused  maaa 
should  be  sought  im  the  western  slope  of 
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the  range.  The  4,200-foot  contour,  the 
level  of  the  lowest  portion  of  the  lake  bot- 
tom, occurs  along  Kogue  Kiver  at  a  dis- 
tance o£  leifii  than  12  miles  from  the  rim 
of  fhe  lake.  The  eorreUtive  lavoB  might 
perhaps  be  expected  to  be  daeifes  closely 
n^lated  to  the  final  How  of  }ilt.  Mazama, 
but  on  Kogue  Kiver  no  tiueh  lavas  were 
seen,— they  are  generally  basalt;  nor  is 
there  any  Boggestioii  of  the  escape  of  meh 
an  enorraon<?  mass  of  lava  as  recently  as 
the  time  of  the  great  collapse.  Whether 
or  not  we  are  able  to  discover  the  corre- 
spcmding  effmioii,  there  seems  no  yeaaon' 
able  doubt  that  Mt.  Mazama  was  once  a 
reality  and  that  it  was  wrecked  by  eng\ilf- 

ment  J.  S.  Dilleb. 

U.  8.  GaouioKui.  Soavsr. 


TBE  TSAOHIXO  OF  AyTHROPOLOOft  IW  TBS 
UMTED  STATES.* 

There  is  a  feeUng  among  students  of 
anthropology  that  official  instraetion  in 
that  fidd  haa  not  kept  paoe  with  the  growth 

of  societies  and  museums  of  anthropology, 
as  well  as  with  the  ever  increasing  volume 
of  literature  pertaining  to  the  subject.  A 
seienee  whidi  is  rapidly  filling  our  utu 
aenms  and  now  occupies  so  much  spaoe 
in  current  publications  should  have  an 
exponent  at  every  important  seat  of  learn- 
ing. 

The  past  decade  has,  however,  iritnessed 
sach  rapid  strides  in  tht?  pro^rress  of  an- 
thropological teachint:  that  fcai-s  for  the 
future  of  this  particular  field  of  activity 
may,  after  all,  prove  groundless. 

Nearly  three  years  ago  I  began  to  collect 
information  on  the  extent  of  instruction  in 
anthropology  in  Europe  and  the  United 
States.  The  resnlts  were  embodied  in  a 
paperf  that  was  read  before  Section  H  at 

*Itaad  St  Itanwr  hdw  Baetioo  H  of  tb*  Attcr* 

icnn  Association  for  tliA  AdvMneeneQt  of  Sdoneo, 
Augtist  20,  1901. 
tBomCB,  Dwwilwr  82,  1899,  pp.  910>»17. 


the  Columbus  meeting,  August,  1899,  and 
which  led  to  (lie  api)nintiii;j:  of  a  commit- 
tee to  consider  ways  and  means  ot"  further- 
ing instruction  in  anthropology  in  our  own 
inatitutioiia  of  learning.  The  members  of 
the  original  committee  appointed  by  Vice- 
President  "Wilson  were  W  J  McGee,  of 
Washington,  chairman  j  Frank  Russell,  of 
Cambridge;  and  George  Grant  MaeOurdy, 
of  New  Haven.  Two  additional  niembei-s, 
Franz  Boas,  of  New  York,  and  W.  H. 
Holmes,  of  Washington,  were  appointed 
later  and,  at  the  New  York  meeting  in 
1900,  the  eommittee  of  five  was  made  a 
special  committee  of  the  Association, 
'  Committer  on  the  teaching  of  anthiopol* 
ogy  in  America.* 

This  committee  ia  at  present  preparing 
a  circular,  the  object  of  which  is  to  set 
forth  the  aims,  seope  and  importance  of 
anthropology,  as  well  as  its  place  in  higher 
education.  At  a  recent  committee  meet- 
ii^  hdd  in  Washington  it  was  dedded 
that  such  a  circular  note,  to  be  of  the  high- 
est value,  should  be  based  on  the  latest  and 
fullest  information  relative  to  the  extent 
and  trend  of  instruction  in  anthropology. 
Having  already  published  one  paper  on  the 
snhjeet,  T  was  appointed  to  brincr  that 
paper  up  to  date  so  far  as  it  related  to  the 
United  States. 

A  eiicular  note  of  inquiry  waa  addressed 
to  one  hundred  and  twenty-one  of  our  most 
important  universities,  oolletres  and  medic- 
al schools.  The  number  and  cliaracter  of 
the  responses  have  been  very  gratifying. 
Of  the  one  hundred  and  twenty-one  institO' 
tions  31*  offer  instruction  in  anthropolopy, 
36  do  not,  and  54  have  not  yet  been  heard 
from. 

This  is  a  vast  improvement  over  the  con- 
ditions whieh  prevailed  in  1899,  so  far  as 
we  had  knowledge  of  them,  as  may  be  scon 
by  comparison  with  the  following  table  pre- 
pared two  years  ago: 

*  laeludl^g  PlillUpA  Aesdeny,  Aadwnr,  Uais. 
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British  Isles  

<3«rni:iu>   I  14 

VhUM  

Italy  

Spain  

PorlU|{nl  

Switzerland  

Aiistria-ItiingniT'  ' 

RuBsia  

Holland  

Beljjiurn  ......... 

Bcandinavia  

United  StataB  


« 

e 

i 

-  •! 

£  . 

c 

1 

a* 

Q 

3  . 

a 

1 

2« 

— .** 

1 

i 



w 

i 

4 

1 

0 

8 

9 

NAtural  SdCBflft 

14 

1 

2 

16 

18 

PhiloupMml. 

4 

11 

0 

1 

12 

I'hiloHOphical  or  Faculty  des  Lettres. 

a 

w 

•> 

n 
\f 

a 

PhiloMDhical :    Nat.  Sci  :  UmL 

1 

1 

0 

0 

1 

Science. 

1 

1 

0 

1 

Philosophical. 

9 

0 

1 

1 

N:il\irnl  Srienee. 

3 

3 

I 

! 

4 

Philowphical. 

3 

1 

0 

3 

3 

Nnturiii  .SciflBMi 

3 

0 

0 

3 

3 

Various. 

2 

1 

0 

1 

2 

Mp<lical. 

1 

0 

0 

3 

3 

Phlloiiophical. 

11 

I 

1_ 

16 

17 

Vkrioni. 

4U 

SS 

5 

66 

81 

The  details  furnished  by  officers  of  their 
iwpeotlTe  imtitotioiie  are  aa  foUom: 

BELOIT  C0UL£1QE,  BELOIT,  WISCONSIN. 

"A  dight  ref«wiiee  is  made  to  anthro- 
pology in  a  one-hour  eonne  in  American 

archaeology  throughout  the  sophomore 
year."  This  is  elective  and  is  olTtnfd  by 
Dr.  O.  L.  Collie,  Profeusor  of  Biology  and 
Cnrator  of  the  Bust  Muieum. 

belle\'i;b  colleok,  bki.lf.vuf.,  nkhraska. 
Anthropology  is  grouped  with  the  his- 
toiy  of  ttiviliaation  and  sociology.  Pro- 
fessor C.  A.  Mitchell  gives  a  general  sketcli 
of  anthropology  in  a  three-hoor  oonrse  lor 
one  semester. 

BOSTON    UNIVKB8ITY,    BOSTON,  MAfiSAOBU- 
SETTS. 

Aeoittdiiig  to  Pnaid^t  Warren,  while 
anthropology,  in  ita  newest  devdopmenta 
llld  literature,  receives  ineidrntaj  attention 
in  a  nximber  of  courses,  no  distinct  course 
or  courses  are  devoted  to  the  subject  ex- 

BBOmr  UNIVERSITY,  PBOTmKNCE,  BUOOE 
ISLAND. 

Antfiropology  is  classed  with  zoology 

and  geolofry  and  i.s  taken  as  a  senior  elect- 
ive.   Professor  A.  S.  Packard's  general 


eonrse  includes  the  principles  of  ethnology, 
ethnography  sad  prehistoric  siehsBotogy. 

The  Museum  of  Anthropology  in  Rhode 
Island  Hall  contains  a  collection  of  '  arti- 
cles of  dress  and  rare  implements  from 
foreign  eountries,  and  vslnjaUe  stone  iu* 
plements  of  the  aboriginal  ness  of  Amsr* 
iea.' 

CLUOL  UNlVUSITYf  WOBOnnBf  IfAaBAimP" 

tURlTS. 

Anthropolc^  is  grouped  with  payehol- 
ogy  and  may  be  taken  aa  major  or  minor 
for  the  Ph.D.  degree. 

Alexander  F.  Chamberlain,  Ph  J>.»  Act- 
ing Assistant  Professor  of  Anthropology, 
offers  two  courses,  twice  a  week  through- 
out the  year,  besides  th^s,  conferences 
and  laboratory  work.  The  general  course 
emlnraoes  hlstoiy,  soope  and  relations 
of  the  science  of  anthropology,  physical 
anthropolopy,  ethnography,  linguistics, 
criminal  and  pathological  anthropology, 
hislwieBl  snd  arduBologieaL  The  sp*- 
dal  eonrse  is  upon  anthropological  topics 
most  akin  to  psychology  and  pedagogy. 

Daring  the  month  of  July,  Professor 
Chamberlain  gave  a  course  of  twelve  lec- 
tures on  'Edueation  am<nig  FrimitiT* 
Pcoplfs '  at  the  Summer  Sebo<d  of  Clark 
University. 
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COLiiEOE  OF  PHYSICIANS  AND  SUItO£ONS,  BOS- 
TON, MASS. 

Dr.  John  S.  FUgg,  Profenor  of  Biology 

and  EinbryolooTi'  and  Leeturcr  on  Anthro- 
polo^'v.  irivcs  a  series  of  "  optionally  at- 
teudeU  kctures,  both  geuei-al  and  special| 
on  anthropology/  Beridea,  'all  mattera 
of  biology  and  embryology  are  treated  from 
a  man  or  leaa  anthropological  standpoint' 

COUjMBIA  UNIVEaiSITY,  NEW  YORK  CITY. 

Antliropologj'  is  included  in  the  Division 
of  PhiluHuphy  and  Psychology. 

Franz  Boas,  "PhD.,  Professor  of  An- 
thropology. 

1.  Ethnognpliy.  LMtniM,  mmj*  and  diaeas- 
•iona. 

S.  BtatMkal  •itMfy  of  nriatlfliBt  intvodiiatoty 
course. 

5.  Physical  anthropology.  LSBtmss  and  UboniF 
tory  urork. 

4.  American  luiguagea. 

6.  Pbyaical   utliropology,   «aBology,  North 

American  languages.  Kcscardl  WOdc  io  OOhJhiV- 
tioD  with  Professor  Farrand. 

Livingston  Farrand,  Ph.D.,  Adjunct 
Profoasor  of  Pnyehology. 

1.  Anthropology,  general  intndoetQiy  «iMim. 
LMtUM,  fluaya  and  diaeuMlaMk 

%  Bthnology — primltiTn  floHara. 

COLUMBLVN  UNlVEBiUTY,  WASlilNQTON,  D.  C. 

There  ia  a  department  of  anthropology 
in  the  Ckweoran  Sdsntifie  Sehool  yrben 
sttldents  may  choose  the  subject  either  as 
major  or  as  minor  for  the  degree  of  Ph.D. 
Professor  Otis  T.  Mason,  LL.D.,  of  the 
U.  8.  National  Mnaenm,  is  fhe  Direetor  and 
offers  fhe  following  eouraes: 

1.  Study  of  the  races  of  man. 

2.  History  of  culture  as  embodied  in  the  lan- 
gOagMy  faidwtriw,  ut,  weial  lif«^  ptailOMpIv^ 
and  mythology  of  the  vario^is  peoplea  of  the  suih. 

5.  Archieology  and  folk-lore. 

Other  professors  whose  courses  hear 

more  or  less  directly  <m  anthropology  are 

Daniel  K.  Shute,  M.D.,  Anatomy;  "William 
P.  Carr,  M.D.,  Physiolo^-;  Mitchell  Car- 
roll, Ph.D.,  Classical  Archeology;  Andrew 


F.  Craven,  Ph.D.,  Sociology;  Theodore  N. 
Gill,  LL.D.,  Zoology;  Edward  B.  Pollard, 
PhJ).,  Semitic  studies;  J.  HeBride  Ster- 
ritt,  D.D.,  Political  Economy. 

CREIGHTOM  UNIVERSITY.  OMAH.^,  NKRRASKA. 

Anthropology  is  studied  as  a  division  of 
mental  philosophy  and  'considered  as  a 
brandi  of  primary  importanoe.'  Seniors 
devote  one  hour  a  week  to  the  subject, 
which  is  in  charge  of  C.  Coppens,  S.  J., 
Professor  of  Philosophy. 

DAKnCOUTH  COI.I.EGE,  HANQVliB,  MSW 

UAMPtililBE. 

David  Collin  Wells,  Professor  of  Soci- 
ology. 

1.  Anthropology  and  eOmologf,  fartrodnstoiy 
course,  54  exercises. 
8.  AntlifopologiMl  gMgrnpihj.  Ifu  to  rdatlon 

to  his  physical  environment,  as  determining  hia 
dispersal  over  the  face  of  the  earth,  his  mode  of 
llfBt  sad  the  demity  of  popaintka.  '  FIfly-feiar 
•ocerdaes. 

8.  Social  statistics  and  applied  sociology.  The 
Uokgieal  aide  of  wNial  Ufa.  Fiftg^f oar  amdMS. 

OBOBQETOWN  UNIVEBSITY,  WASmNO- 

TON,  n.  c. 

.(Vnthropology  is  officially  clawed  with 
psyf'li  1  !!?y  and  is  treated  in  the  senior 
year  and  in  the  Graduate  School.  The 
Rev.  Edward  I.  Devitt,  S.J.,  Professor  of 
Pqrehology,and  Hie  Rev.  Timothy  OHLeaxy, 
S.J.,  Professor  of  Riilosopby,  havs  eiharge 
of  tibe  work. 

HARVARD  UNIVEBSITY,  CAMBRIOOE,  MASS. 

Division  of  American  Archtpolnpy  and 
Ethnology,  Courses  in  Anthropologj'. 

Frederick  W.  Putnam,  AM.,  S.D.,  Pro- 
fessor and  Gnrator  of  the  Peabody  Museum 
of  American  Archsology  and  Bthnology. 

1.  Special  course  in  American  archaeology  and 
ellkBolagy.    Museum,  laboratory  and  field  work. 

Frank  Ruas^,  Ph.D.,  Instruetor  in  An- 
thropologj'. 

1.  General  anthropology.    Lectures  and  theses. 
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8.  Somatology.    Lecturca  and  laboratory  work. 

9.  Anittrimii  crcihBology  fttid  rtliaiotogr. 

4  AdTanewl  ■onatobigx.  LdwrttMy  woik  sad 

theses. 

James  H.  Wooda,  Ph.D.,  Instructor  in 
Anthropology. 

1.  PrimitiT*  raligunw.  XmAium,  nadiaf  and 
rtporta. 

NATIONAI.  UNlTBiSmr,  WASHINOTUN,  D.  C. 

Thonuui  WilflOD,  LL.D.,  of  the  U.  S.  Na- 
tional ^luseum.  Professor  of  Prehiatorie 

Ajithropoloi^y. 

NKW  Vi  ilJK  IJNlVERSn  y,  NKW  YOBK  CTTT. 

J.  J.  Stevenson,  Professor  of  Geology, 
offers  a  coarse  in  anthropology,  one  hour 
a  week  throughout  the  year.  The  oonxae 

'covers  the  natural  history  of  man,  deals 
vorv  little  with  ethnology  and  not  at  all 

with  siicioloRy.' 

NIAUARA  f  .NIVE31SITY,  NIAGARA  COUXTY,  N.  Y. 

Anthropology  is  treated  as  a  branch  of 
philosophy.  The  philosophy  course  ex- 
tends over  two  years,  of  whieh  time  anthro> 

polricy  oeoupies  about  one  sixth,  or  sixty 
hours.  The  Kev.  P.  J.  Conroy  is  the  in- 
structor. 

PUU.JUPS  ACADEMY,  ANDOVi<Ji,  MASS. 

A  Departmeut  of  Arohffiology  was 
eently  established  with  a  fond  of  $150,000 

A  rnnst'um  is  to  be  erected  iminodifitely. 
Dr.  Charles  Peabody,  of  iiarvard,  is  hon- 
orary director  and  Mr.  Warren  K.  Moore- 
head  is  curator.  There  are  about  40,000 
specimens  with  which  to  begin  study.  Dr. 
P'^alwdy  r»nfl  >rr.  !\foorebead  will  give  in- 
8trui;ti(jn  after  September,  1901. 

OHIO   fcTA'I  E    UN'n  i;it>lTV,    (  til  l  M  HITS. 

Mr.  W.  (J.  Mills,  Curator,  Ohio  State 
Aichaological  and  Historical  Society,  gives 
«D  approved  course  in  anthropology  which 
is  open  to  all  members  of  the  l^niverHity. 
More  than  100  students  have  taken  the 
course  within  the  past  two  years. 


UNlVEKfelTY  or  CALIFORNIA,  BEBKEt.EY. 

Professor  W.  E.  Kitler,  of  the  Departp 
meot  of  Zoology,  is  preparing  to  give  in- 
atroetion  in  antiuwpology. 

VNIVXItSnT  OF  OBtCAQO,  CBICMO,  XUL, 

Dqiiartmeut  of  SoeioloB7  wid  Anthro* 

pology. 

Frederick  Starr,  Ph.D.,  Associate  Pro- 
f^sor  of  Anthropology  and  Curator  of  the 
Anthropologica)  Section  of  WalkerMnseom. 

(/II  .six  rdur^cs  fur  seniors',  cohering  gen- 
eral anthropology,  ethnology,  prebistorie  aidk- 
Wik|7  and  pliyaieal  •Bthropoloiy. 

(&)  Course*  for  graduates. 

1.  Mexico.  Archaeology,  ethnology,  physical 
•Bthropology. 

2.  New  MoxioiN   PiiaUo  Indians. 

3.  Japan. 

4.  lAboratoiy  eonzsM  is  snthTopolt^. 
During  summer  quarters,  two  of  the 

above  courses  are  offered;  in  others,  two 
courses  in  class  work  and  laboratory  work 
besides. 

Merton  L.  MiUer,  Ph  J>.,  Associate  in  An- 
thropology. 

1.  The  races  of  Europe.  Seniors. 

William  I.  Thomas,  Ph.D.,  Associate  Pro- 
lesMir  of  Soeiology,  gives  a  number  of 
eouxses  related  to  anthn^Iogy. 

imrnBairr  of  XLUNom,  tTnaaMa. 
Dr.  A.  H.  Daniels,  Professor  of  Phi- 
losophy, prives  a  eonrse  in  general  anthro- 
pology, three  hours  per  week  for  one  sem- 
ester. 

Physical  and  psychical  elements  of  ctb- 

notrraphy.  OriL:in  nf  man.  Kaee.s  of  man- 
kind. iii8loricul  and  comparative  study  of 
customs,  ceremonies,  rights  beliefs  and 
folk-lore  of  primitive  peoplee. 

irnxvERsmr  of  ikdiaxa,  BummNamv. 
Anthropology  is  ofBeially  daased  with 
the  Department  of  Economies  and  Social 

Science. 

Ulysses  Grant  Weatherly.  Professor  of 
Eeooomies  and  Social  Science,  offen  two 
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tama' -work,  two  honn  per  week.  Fbyneal 

anthropology,  anthropometric  work,  race 
classification,  etc.  The  origins  of  civiliza- 
tion and  of  society,  with  some  study  of 
American  antiquities. 

UNrVEBIsITY  OP  KXHSAS,  LAWBEfiCB. 

Fnnk  W.  Blaekmar,  Prof eaaor  of  Sod* 
ology. 

1.  n.neral  aathnfokgf,  twenty  iNdnt  ftve 
boun  a  weak. 

2.  QeiMral  etbnokgy,  twenlj  weeks,  been 
•  wedc. 

UNIVEBSITY  OP  MINNESOTA;  MINXKAP0U8. 

Samuel  O.  Smith,  Lecturer  in  Sociology, 
treats  incidentally  of  anthropology  in  his 
eounwa. 

mnvBBsm  a»  jobbodh,  coudmbu. 

Charles  A.  BUwood,  Profeaaor  of  Sooi- 
elogy. 

One  course  in  ethnology,  thiM  hmus  a  wedc, 

throi^hout  the  jear. 

There  is  no  course  given  in  anthropology 
in  tbe  narrow  senee  of  the  term.  Tbewoilc 
in  ethnology  '  necessarily  coytea  Hie  anbjeet 
rnfttter  of  anthropology  in  a  general  way.' 
The  work  now  offered  is  only  elementary. 
Pirafeasor  EUwood  will  offer  advaneed  work 
as  soon  as  an  aaaiataut  in  anthropologr 
and  ethnology  U  apirainted. 

vsmasm  of  mbhuska,  uncoui. 

The  roply  of  Profe.ssnr  Charles  E. 
Bcssey,  Dean  of  the  Universi^,  is  quoted  in 
fuU: 

'*  Aa  a  aeparate  aabjeet  it  has  no  plaee  aa 
yet  in  the  departments  of  instructum.  In- 
deed, the  word,  'Anthropology'  does  not 
occur  in  our  Annual  Calendar.  Vet  we 
have  foryeara  off md  inatnietion  in  lome  of 
the  topiea  which  enter  into  aeientifio  an- 
thropolopry.  Tims  wo  have  several  courses 
covering  the  (greater  part  of  the  Held  of 
somatology  (in  the  department  of  zoology), 
•nd  p^^udkigf  (in  the  dqtartanent  of 
philosopl^),  as  well  as  something  of  aop 


thropology  proper  (in  the  departmttitB  of 

sociology  and  history).  If  these  were  to 
be  brought  together  in  one  prreater  depart- 
ment the  amount  of  anthropological  work 
offered  and  actually  taken  by  students 
each  year  would  be  found  to  be  quite  con> 
siderable.  I  estimate  that  during  the  year 
just  closed  fully  1,200  of  the  2,200  stu- 
dents in  tlie  UniverBity  pursued  anthropo- 
logieal  atudies.  If  we  were  to  bring  these 
together  they  would  make  a  department 
second  only  to  that  of  English,  which 
about  1,800  students." 

The  instmctors  sre  Drs.  &.  B.  VTard 
(Zoology);  R.  IT.  Wolcott  (Physiology); 
Dr.  A.  B.  HiU  (Psv  holo^ry^  l  opie.  Ethics)  ; 
Dr.  K  A.  Roes  (Socioiogy) ;  and  Dr.  F.  M- 
Hing  and  Professor  H.  W.  Csldwell  (His- 
tory). 

VMivxitsnnr  of  nasnsstvrjMiAf  fhila* 

DRI.riIIA. 

Faculty  of  Philosophy.  Courses  in  eth* 
nology  and  American  archsology. 

Stewart  Gn]in»  Leetorer  and  Curator  of 
the  Seetion  of  Ada  and  General  Bthnology. 

1.  Outlinc.H  of  North  AmeriOSn  SfdUMllQgf. 

2.  Comparative  ethnolofry. 

In  order  to  systematize  the  work  offered 
in  arehaxJogy»  Dr.  Hilpreeht,  Profeaaor  of 
SemiticPhilology  andArclueology;Dr.Clay, 
Lecturer  in  Assyrian,  Hebrew,  and  Semitic 
Arcliffiology  i  and  Dr.  Bates,  Lecturer  in 
Greek  and  Clamcal  Ardueology  hSTe  been 
associated  with  Mr.  Culin  in  the  adminis- 
trative group  entitled  Areh!eoIo<rj'  and 
Ethnology.  The  work  is  to  be  developed  in 
connection  with  the  Free  Museum  of 
Science  and  Art 

Progress  is  reported  in  the  movement  to 
found  a  '  Brinton  Memorial  Chair '  of  An- 
thropology at  the  University  of  Pennsyl- 
vania. 

UMlVEMStlT  OF  TKBHQNTf  BUBUKQTOK. 

Anthropology  is  groi^ted  wi^  natural 
and  social  seimce. 
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Q.  H.  Perkins,  Professor  of  Geology. 

1.  G«a«ral  course.  Senior  •ketiTt.  A  mmf 
of  fhe  ctbnological,  social,  moral  ud  intfllleetiud 
characteristics  of  the  principal  races  of  the  world, 
followad  by  a  diaciuaton  of  th*  origiii  and  derelop- 
OMot  of  lawt,  ga?aniiii«it»  urta,  iBdmtriMb  1hi> 

guage,  Hteruturc  lod  nligioUl  fJCtWIW. 

Professor  Emerson. 
1.  Social  institutions. 

UNIVEIiSn  V  OK  WISCONSIN,  MADISON. 

Joseph  Jastrow,  PhJ).,  Professor  of  Pqr- 
tbology,  offers  <me  oonne  bearing  ou  an- 
thropology. It  is  entitled,  *  Mental  EtoIu- 
tion '  and  is  baaed  on  Trior's  Anthropology. 

TOITBRK  BBBBtVE  VSlvmBlTY,  CLBVSLAND, 

OHIO. 

M.  M.  Curtis,  Professor  of  i'hilosophy, 
gives  a  coarse  of  lectures  on  the  history  of 
anthropdogy,  its  main  pzoUms  and  bear- 
ings. 

'WILLAMETTE  UNIVERSITT,  SALEM,  OBMOOaH. 

President  Willis  C.  Hawley,  Professor 
of  Sociologj',  offers  a  course  in  anthropology 
for  juniors  and  seniors  consisting  of  text, 
leetores  and  assigned  mdinga.  Two  hours 
a  mtk  for.tike  year. 

TALE  UNIVEBSITTy  NEW  HAVEN,  CONN. 

William  G.  Sumner,  LL.D.,  Professor  of 
Political  and  Social  Science. 

What  Profefitior  Suuiuer  offers  is  de- 
scribed by  bimsdf  as  follows:  "Somatio 
anthN^Eiology  has  no  independait  place  in 
the  undei^raduate  curricnlum.  It  is 
taught  as  an  adjunct  to  the  social  sciences 
by  tezt>booka  and  leetores.  Two  honss  per 
week.  Special  students  in  the  Oradnate 
School  have  lessons  in  the  subject  as  pre- 
sented in  Ranks 's  'Der  Mensrh.'  with  lec- 
tures, other  literature  and  luuseuiu  illus- 
trations."  The  last  named  eonrae  has 
hitherto  been  piven  on  alternate  years. 

E  TTershey  Sneath,  Pb.D.,  Professor  of 
Philosophy. 

1.  FUlMwphlaal  aaiknpatcfj.  Aa^  suUlas 
Italy  of  mn»t  his  body  and  oiod  va  tMr  idi^ 


tions,  his  nUMom  to  natanib  to  1ii>  lUlowS)  sad 

to  God. 

Of  the  thirty-one  nniTeitttiea  and  col- 
leges offering  anthropology*  it  ia  found  to 

be  an  adjunct  of  sociology  in  nine,  of  phi- 
losophy in  five,  of  psycholoiry  in  three,  of 
geology  and  zoology  in  five,  and  of  medi- 
cine in  one;  wlule  in  five  instanees  it  atanda 
practically  alone  and  in  three  it  ia  on- 
classified. 

The  process  of  differentiation  has  al- 
ready talwn  place  in  the  larger  instituliinis 
and  Lb  destined  to  reach  all  at  an  early  date. 

If  aliout  four  fiftlis  of  those  who  are  teach- 
ing the  subject  are  impelled  to  do  so  be- 
cause of  its  important  bearing  on  their 

chosen  field  of  work  and  beeanae  there  is, 

at  present,  no  one  else  to  do  it,  they  have  a 
right  to  depend  on  being  relieved  of  this 
additional  burden  by  their  own  students, 
some  of  whom  will  apedoliw  in  anthro- 
pology and  hold  profsssomhipa-  where  none 
now  exists. 

This  seems  to  be  the  normal  line  of  de- 
velopment and  would  of  itself,  in  time, 
anffiee  to  carry  instmetion  in  andiropology 
to  every  growing  college  and  university  in 
America.  But  there  is  evidence  of  forces 
at  work  which  will  serve  to  accelerate  the 
general  forward  movement  An  instanet 
of  this  is  the  founding  of  a  '  Department 
of  ArcliRology '  at  Phillips  Academy,  An- 
dover,  Massachusetts,  with  two  instmotors, 
a  oollection  of  40,000  specimens  and  funds 
to  cany  on  the  work. 

No  institution  of  higher  learning,  worthy 
of  the  name,  can  long  afford  to  be  %vithout 
advantages  which  can  be  had  at  a  first  class 
preparatory  sehooL 

GaoBm  Gbuit  UlAcCmnyy. 

Mew  Ha^'kh,  CoifH. 


ON  THE  MBABVREMBNT  OF  TIME. 

tut  the  period  of  flw  eaxth'a  rotation  on 
its  axis,  called  the  sidereal  day*  Nature  has 
provided  a  eonvenimt,  eaai^  deternined 
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and,  for  present  purpocies,  practically  in- 
variable unit  of  time.  Fto  the  sabdivitioB 
of  the  day  into  the  arbitrary  units  of  time 
called  hours,  minutes  and  seconds,  re- 
course is  had  to  artificial  mechanical  de- 
vices known  as  clodts. 

It  may  porliaiw  be  stated  in  genenl, 
without  serious  danger  of  dispute,  that  the 
pendtilum  clock  is  the  most  accurate  and 
reliable  of  all  typw  of  timekeeping  mechan* 
iem.  Chronometers  have  the  adyantage  of 
portability  and  often  run  remaitoUy  well 
for  considerable  periods  of  time,  but  they 
cannot  compete  with  the  pendulum  clock 
in  carrying  an  eveu  rate  during  a  series  of 
montha  or  yean. 

Tet  a  itiU  bigber  degree  of  accuracy  than 
that  now  prevalent  in  the  performance  of 
astronomical  clocks  is  attainable,  and  ii 
naoflfliary  in  tbe  present  state  of  astronomy. 
There  seems  to  be  no  reason  why  improve- 
ments in  timekeeping  should  not  take  place 
alon^  with  the  general  progress  in  other 
directions,  where  scientific  results  depend 
on  the  peif  eetion  of  medumieal  appliances. 
Tbe  sidereal  clock  is  one  of  the  main  fea- 
tures of  an  astronomical  obfiprvatory,and  if 
it  is  to  continue  to  be  u»ed  to  measure  the 
angnlar  dirtanee  in  ri^t  asoension  between 
Uie  fixed  stare,  greater  nnifomuty  in  its 
rate  than  is  now  usual  must  be  secured. 
It  is  also  important  in  time  seirvice  work 
to  have  clocks  which  will  carry  time  with 
greater  aoeuraey  during  long  intervals  of 
doudy  weather  when  observations  of  the 
stars  cannot  be  made.  The  develop- 
ment of  the  pendulum  clock  dates  from 
die  time  of  Huyi^ltens,  tbe  celebrated 
Dutch  astronomer,  who,  in  1656,  pub* 
lished  his  theory  of  the  pendulum.  From 
that  time  until  the  present  the  per- 
fecting of  the  pendulum  clock  has  received 
the  attention  of  the  best  mechanical  artists 
in  Europe  and  America.  Important  im- 
provements in  clock-makinp  were  made 
early  in  the  eighteenth  century,  when  tbe 


mercurial  compensation  and  dead-beat  ee- 
eapement  were  invented  by  Graham,  of 

England.  The  gridiron  pendulum,  pre- 
viously B-iL-L'csted  by  Graham,  was  soon 
after  constructed  by  an  Englishman  named 
Harrison. 

Ezeellent  praetieal  work  waa  dene  a  cen- 
tury later  by  a  German  named  KesseLs,  of 
Altona,  who  improved  the  dead-beat  es- 
capement by  modifying  the  form  of  the 
'andior.'  The  meefaanieal  work  of  Eeeeels 
is  remarkably  fine.  He  made  a  clock  for 
the  observatorj'  at  Pulcowa  in  Russia, 
and  another  for  the  celebrated  astron- 
omer, Beesel  at  Eonigsberg.  Bessel  in- 
vestigated tbe  running  of  the  dodc  with 
his  usual  thoroughness  and  was  mnoll 
pleased  with  it.  He  writes  of  Kessels  as 
'  der  kenntnissreiche  und  vorsichtige  Kunat- 
iof,*  Keeeels  also  made  a  elock  for  tiie 
Naval  Obeervatory  in  Washington,  whidh, 
after  runninp  for  half  a  century,  i=;  in  p'^r- 
feet  condition  and  is  still  giving  good  ser- 
vice. 

Later  Tiede^  of  Bwlin,  and  Hobwtt,  of 

Amsterdam,  attained  great  success  in  mak- 
injr  flftronomical  clocks,  and  there  are  now 
two  or  three  English  and  American  makers 
who  are  daSog  work  of  great  merit. 

The  Denniaom  gravity  escapement,  which 
has  recently  come  into  n.«ie,  is  supposed  to 
be  an  improvement  on  the  dead-beat  es- 
capement, because  any  small  irregularity 
in  tiie  aetion  of  tbe  train  of  wheds  should 
theoreticaUy  have  little  or  no  effect  on  the 
pendulum.  It  should,  for  this  reason,  be 
better  adapted  for  use  in  clocks  provided 
with  an  eleetrie  eontaet,  worked,  as  is  uau* 
ally  the  case,  by  a  toothed  wheel  on  the 
seconds  arbor  for  transmittingr  sismals  for 
record  on  the  chronograph.  This  is  an  im- 
portant practical  advantage,  and  to  more 
eertainly  seeure  it,  American  dodn  are 
usually  made  strong  and  heavy  and  are  run 
with  heavy  weights.  The  relative  merits 
as  timekeepers  of  the  best  American  and 
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Gennan  dodn  is  an  intewtiiig  subject  fw 
investigation. 

"\Yithiu  the  last  ten  years  a  clock  by 
Rietier,  of  Munich,  having  certain  novel 
features,  haa  come  into  notice.  In  the 
Biefler  dock  fhe  pondultun  rod  it  a  tabe 
filled  with  mercury  by  whi<^  the  compen* 
sation  is  effected.  The  pendulum  is  per- 
fectly free,  except  that  it  receives  its  im- 
pulse Irom  tiie  spring  by  which  it  is 
■vupeaded.  The  Biefler  clocks  have  given 
good  resnlts,  and  one  of  tlieni  lias  been 
adopted  as  the  standard  clock  of  the  Pai- 
cowa  Observatory  at  Od^sa  in  Russia. 

Various  devieea  have  been  used  trith  soe- 
cess  at  Greenwich,  Pulcowa  and  elsewhere 
for  compensating  clocks  for  variations  of 
barometric  pressure.  A  newly  discovered 
alloy  of  36  per  oeat  niekel  with  64  per  cent 
steel,  which  has  a  remarkably  small  ooeffi- 
eient  of  expansion,  makes  it  possible  to  com- 
pensate clocks  more  perfectly  for  changes 
of  temperature. 

The  astronomieal  dodc  is  a  dmple  pieoe 
of  mechanism  and  the  perfection  of  design, 
excellence  of  workmanship  and  the  effici- 
ency of  the  various  contrivances  for  com- 
pensating for  TEriations  of  temperature 
and  barometrie  pressure  seem  to  have  been 
developed  to  a  point  beyond  which  no  great 
advance  is  to  be  expected  uluug  present 
lines.  Even  if  the  effects  of  change  of  tem- 
perature and  air  pressure  <ni  the  pendulum 
could  be  perfectly  eliminated  by  compensa- 
tion, we  shonld  still  have  their  efTpetR  on 
the  clock  train  as  well  oh  the  harmful  in- 
fluence of  dust  and  ]noisture»  unless  the 
dock-esae  affords  proteetiom  from  the 
latter. 

The  most  obvious  chance  for  future  pro- 
gress seems  to  lie  in  seemnng  the  greatest 
possible  uniformity  of  conditions.  With  a 

clock  securely  mounted,  enclosed  in  an  air- 
tight ea.se  and  kept  at  an  invariable  tem- 
perature and  barometric  pressure,  the  only 
eonenvable  eauae  for  variations  in  its  rate 


would  be  perhaps  the  imperfections  in  the 
meehanism  of  the  dodi  itsdf .  It  is  neees- 

sary  for  obvious  reasons  that  the  sides  of 
the  air-tight  case  should  be  rii^id.  A  con- 
stant pressure  cannot  be  maintained  with- 
out constant  tmperature,  as  may  be  seai 
from  the  well-known  formula  connecting 
the  pressure,  volume  and  temperature  of  a 
body  of  gas, 

in  wliicli,  for  onr  present  purpose,  r  may  be 
regarded  as  constant  We  may  therefore 
write, 

In  an  air-tit:ht  ease  filled  with  air  the 
change  of  pressure  due  tu  a  change  of  tem- 
perature of  1'  Centigrade  is  between  2  and 
3  millimeters  for  pressures  of  650  to  750 
milliiiieters. 

The  tirst  successful  attempt  to  mount  a 
eloek  in  an  air-tight  case  seons  to  lia;ve 
been  made  by  Tiede,  of  Berlin,  who  in  1865 
installed  for  Professor  Foerster  in  the  base- 
ment of  the  Berlin  Observatory  an  electric 
clock  iu  an  air-tight  glass  cylinder.  This 
doek,  the  eseapement  of  whidi  is  a  veiy 
simple  piece  of  mechanism,  is  described  by 
Professor  Foerster  in  the  '  Astronomische 
Nachrichten,'  Nr.  1636.  The  impulses  given 
to  the  pendulum  are  independent  of  the 
strength  of  the  current,  mnee  they  are  pro- 
duced by  the  falling:  of  weifhis  which  are 
lifted  eacli  second  l)y  an  eh^ctroniagnet. 
The  reason  for  adopting  the  electric  clock 
was  that  the  winding  of  a  eloek  run  hy 
weights  is  attended  by  difficulties  when  Ubib 
clock  is  enelnsed  in  an  air-ticht  case.  While 
this  clock  does  nut  run  under  ideal  condi- 
tions, being  subject  to  a  gradual  ehange  of 
temperature  and  a  consequent  dight  varisp 
tion  of  barometric  pressure  during  the  year, 
it  is  i)r(ibjtbly  the  best  tinte-keeper  iu  the 
world.  It  has  frequently  run  for  periods  of 
two  or  three  months  with  sodi  aoeurao/ 
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that  the  average  de\"iationof  themeandaiiy 
rates  for  the  whole  period  is  ouly  O'-Olu 
and  with  a  mMimmw  deviatkm  of  0*.08. 
The  clock  was  diamounted  for  denning  in 
1894  after  ninningr  eontinuonsly  for  eight 
years.  The  pressure  of  the  air  in  the  case 
has  been  kept  below  the  normal  atmoapherie 
preaaure,  and  mentioii  ia  made  of  the  pres- 
surp  liaviu^,'  been  made  at  one  time  as  lo-\v 
as  180  nnii.,  about  7  inches.  Little  ditTieuUy 
seems  to  have  heen  found  iu  keeping  the 
i^linder  air-tight  ^ideed  a  alight  progrea- 
aiTe  diminution  of  the  pressure  in  the 
cylinder  has  been  observed,  and  is  at- 
tributed by  Professor  Foerster  to  oxidation 
of  fhe  metal  parta  of  tha  doek  and  to 
absorption  by  the  glass  walls  of  the  cylin- 
der of  partieles  of  moisture  from  the  air 
within.  This  clock  ha.s  been  for  tliirty-six 
years  the  normal  clock  of  the  Berlin  Ob- 
aervatoiy. 

Soon  after,  Tiede  succeeded  in  mounting 
a  clock  run  by  weights  in  an  air-tight  glas.s 
cylinder,  and  it  was  exhibited  at  the  Paris 
Ezpositiott  of  lSff7.  In  his  rqH»rt  of  the 
Palcowa  Obsenratory  for  1867  Otto  Stmve, 
the  director,  announced,  with  enthusiasm, 
Tiede 's  success,  and  stated  tliat  r;  ''U  ^k  run 
by  weights  and  enclosed  iu  an  air  tight 
esse  had  been  ordered  for  that  observatory. 
It  appears  subsequently  that  much  dilB.* 
culty  was  experienced  from  various  causes 
in  getting  the  clock  into  working  order. 
But  it  was  finally  set  up,  abont  the  year 
18B0,  in  the  basement  a£  tiie  Pnleowa  Ob* 
serratnry.  where  the  temperature  changes 
only  four  or  five  degrees  a  year,  and  w;is 
found  to  run  witli  a  satisfactory  rate.  This 
was  formany  years,  and  presumably  is  still, 
used  as  the  principal  clock  of  that  observa* 
tory,  which  is  an  institution  widely  Imown 
for  the  high  quality  of  its  work.  The 
pendohuns  of  these  clocks  at  Beriin  and 
Poleowa  were  compensated,  of  course,  for 
chanf?e  of  temperature. 

The  Biefler  clocks  mentioned  above  are 


constructed  so  as  to  be  easily  mounted  in 
air-tight  cylinders,  which  together  with  the 
dock  itsdf  rest  on  a  shelf  bolted  to  the 
dock  pier.  There  is  one  of  these  cloohs 
inounted  in  the  usual  way  at  the  George- 
town University  Observatory  at  Washing- 
ton. It  is  run  by  a  weight  whieh  ia  wonnd 
np  every  few  joinutes  by  dcetricity.  Bnt 
it  is  not  foiTud  pructicable,  under  the  con- 
ditions there,  to  keep  the  temperature 
strictly  constant. 

The  standard  dock  of  the  Oteoiwidi 

Observatory  by  Dent,  of  Loudon,  ia 
mounted  in  the  basement  of  the  observa- 
tory, where  the  temperature  changes  are 
small  and  very  gradual,  and  is  fitted  witii 
an  deetrieal  device  for  barometrie  com- 
pensation. 

The  standard  clock  of  the  Paris  Observa- 
tory, by  Winnerl,  enjoys  the  unique  distinc- 
tion of  bdng  mounted  in  a  vault  at  a  depth 
of  27  metns  underground.  The  tempeni> 
ture  changes  at  t]uit  depth  are  of  course 
very  small,  being,  according  to  Tisserand, 
not  more  than  <aie  or  two  hundredths  of  a 
degree  during  the  year,  bnt  the  effect  of 
barometric  changes  on  the  rate  of  the  dock 
has  been  found  to  be  serious. 

There  seems  to  he  no  cane  where  an  at- 
tempt has  been  made  to  keep  both  tempera- 
ture and  barometric  pressure  strictly  con- 
stant. There  is,  I  think,  no  doubt  that  it 
is  entirely  feasible  to  maintain  a  suitably 
constructed  vault  at  a  practically  eouatant 
temperature  throughout  the  year  by  arti- 
fii-ial  means.  Then,  with  an  air-tight  case, 
tiie  barometric  pressure  could  be  kept 
practically  uniform  and  the  clock  would  be 
completely  protected  from  dust  and  moist* 
ure.  Even  if  it  were  not  practicable  to 
got  the  case  perfectly  air-titrbt.  n  prac- 
tically uniform  pressure  could  be  main- 
tained by  exhausting  fhe  air  from  time  to 
time,  provided  that  the  leakage  is  very 
smal). 

Accurate  comparisons  of  clocks  running 
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under  such  uniforni  conditions  would  be 
exceedingly  valuable,  not  only  in  giving 
the  highmt  order  of  results  in  timekeeping, 
but  also  in  developing  the  peculiarities  and 

comparativf  nieritsof  the  clocks  themselves. 
The  extreme  accuruoy  with  which  two 
cloekii,  one  keepiug  i^idereal  aud  the  other 
jDcan  time,  ean  be  compared  by  ooinei* 
denoes  of  the  beats,  whieh  tato  plasa  imrj 

six  minutes,  is  fnriiiliar  to  every  astronomer. 
Again,  the  more  rapid  minor  variations  in 
tbe  ratea  of  doeks  oonld  perhaps  be  de> 
tsetsd  and  their  periodioitgr  determined  by 

comparison  with  the  vibrations  of  a  penda- 

ium  swinging  iu  vacuo. 

Improvement  iu  performance  u£  aatro- 

uomieal  doeks  is  of  qteeial  importanoe  in 
fandamental  astronomy.  An  independent 
redetermination  of  the  positions  of  the 
fandamental  stars  is  necessary,  and  for  this 
the  most  aocorate  possible  timekeeping  is 
needed  beeanae,  in  order  to  be  of  value  in 
the  present  state  of  astronomy,  such  work 
mmt  be  of  the  hiy:he.st  degree  of  accuracy. 
All  this  has  long  been  recognized  by  astron- 
omers, and  during  tbe  past  forty  years 
efforts  in  the  direction  of  improved  time- 
keeping have  been  made  in  all  the  principal 
observatories  of  Europe  where  fundamental 
work  is  attempted. 

Commenting  on  the  bad  effect  of  varia- 
tions in  the  rates  of  astronomical  clocks 
due  to  the  diurnal  changes  of  temperature, 
Professor  Focrster,  the  distinguished 
astronomer,  who  haa  been  for  88  yean 
director  of  the  Boyal  Obewvatory  at  Beriin, 

wrote  in  1867 : 

"How  detrimental  to  accuracy  such  a 
large  and  changeable  irregularity  is,  is  evi- 
dent sinee  it  operates  like  a  variable  divi- 
sion error. 

"  It  is  therefore  nece<!sary.  in  order  that 
a  clock  may  be  of  service  in  absolute  deter- 
minationBof  star  places,  to  have  it  protested 
from  the  daily  temperature  change,  and 
also  from  all  sudden  changes  of  tempwa- 


ture.  That  is,  it  should  be  mounted  in  a 
place  of  nearly  constant  daily  temperature 
so  that  it  will  remain  for  the  eompensation 
of  the  pendulum  to  offset  only  the  last  re- 
maining fine  adjustment. 

"  The  air-tight  confinement  is  safe  in  un- 
derground rooms  or  lu  heavy  masonry 
against  injury  to  the  eloeh-worl^  beeanae 
in  the  henuetieaiiy  enclosed  apace  any 
moisttire  present  can  bo  done  away  with 
by  known  means  and  the  coming  in  of  new 
motature  ia  impoasible." 

lin/roN  0n>nBA>v. 

U.  S.  Natal  OBsntTAToar, 

WASHIHQT05,  O.  C. 


SCIENTIFIC  BOOKS. 
The  Star»,  A  Sludj/  of  the  Universe.  By 
SmoM  Newooicb.   Pp.  v  +  833.  New  York, 
G.  P.  Putnam's  Sous;  LuMkn,  John  liar- 
ray. 

This  is  professedly  a  book  written  to  ordsr» 
as  a  part  of  the  leienoe  series  now  aftpemng 

umler  the  editorial  supenrision  of  ProfeMor 
Cattell,  and  its  author  states  plainly  in  his 
preface  that  he  haa  found  the  task,  'to  sketch 
in  simple  Isngwage  for  the  lay  as  well  as  the 
scientific  rrader  the  wonderful  advances  of 
our  generation  in  the  knowledge  of  the  fixed 
stars,'  much  more  onenmi  than  he  bad  antid- 
pated,  on  account  of  'the  extent  and  com- 
plexity of  the  subject  and  the  impossibility  of 
entering  far  into  technical  details  in  a  work 
designed  mainly  for  the  generel  use.* 

Tf  one  may  jiidpe  the  extent  of  systcmatircl 
knowledge  concerning  the  fixed  stars  by  tbe 
space  allotted  to  its  preaentation  in  the  moat 
approved  text-booka  of  general  astronomy, 
from  that  of  Arago  to  the  present  time,  it  ap- 
pears that  this  branch  of  astronomy  has  grown 
during  tbe  centuiy  from  about  one  eighth  to 
one  sixth  pnrt  nf  the  entire  science.  But  the 
indexes  to  recent  volumes  of  the  principal 
a8tron<nmcaI  periodieab  show  that  about  one- 
tliird  of  the  articles  there  appearing  rdate  to 
problems  of  stellar  aatronomy  and  thus  mark 
an  accelerated  growth  of  interest  in  and 
knowledge  of  the  remoter  parts  of  the  visible 
muTSise.  The  author  who  attampls  to  difwt 
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thia  rapidly  accumulating  material  and  to 
pveMnt  ita  Hilxtaaioe  in  tmteelmi«al  form 
mnrito  the  thanks  of  both  prufessionol  and  lay 
readers,  even  thotij^h  occasional  inapoiirflciea 
or  omiasioDS  affect  the  text  or  the  rapid  ad- 
▼anoB  of  knowledge  renders  obsolete  acme  poa- 
sages  btfore  the  ink  is  dry  upon  the  i)a>;es. 
A  double  acknowledgment  ia  due  when,  aa  in 
the  present  osie,  that  author  is  the  one  aatroa- 
oner  marked  out  by  long  and  distinguished 
BeTA-ice  in  important  parts  of  this  field  as  pecul- 
iarly adapted  to  the  task.  The  title,  Beticed 
Prof essor  U.  S.  Navy,  that  follows  the  authoc^ 
name  upon  the  titlt'  jtayt.-,  Miygc^ts  thoughts  fnr 
from  oomplimeutary  to  that  fatuous  goveiu- 
mental  policy  in  aocwrdanoe  whidi  as- 
tnnomera  ere  retind  from  the  public  serrioe 
upon  reaching  an  hrp  limit  not  far  removed 
from  the  maximum  of  intellectual  power. 

In  snlstanee,  though  not  in  formal  orrange- 
incnt,  the  present  work  falls  naturally  into 
two  parts;  first,  a  description  of  methods  of 
SBseamsh  and  aueh  elementary  dassifloation  of 
stars  as  are  the  familiar  province  of  the  better 
text-books,  e.  g.,  the  grouping  of  stare  into 
conatellationa,  the  explanation  of  stellar  mag- 
nitudes, proiMr  motions,  paraUasM,  stellar 
spect rosoopy,  the  deserlption  of  the  phen  i  i  n  i 
presented  by  variable  and  double  stars, 
nahnhs,  etc.;  and  second^  a  mote  original  part 
devoted  to  the  larger  pmblems  of  stellar  dis- 
tribution, the  sifrnificanoe  of  the  milky  way. 
the  sun's  motion,  stellar  evolution  and  sim- 
ilar matters  whieih  msy  be  grouped,  fairly 
cnoutjh,  under  the  title,  the  stnieture  of  the 
heavens.  We  welcome  hero  a  presentation  of 
some  of  Sapteyn's  rsoults  not  hitherto  aeoes- 
sibk^  of  Huggins's  views  of  stellar  evolution, 
and  the  anthurs  own  methods,  inferencos  and 
conclusions  from  the  new  material  collected 
and  sifted  in  the  preparation  of  this  work.  As 
t.\T«:s  of  tlit'f^-  last-imnied  eatej^nrie.s  it  Is  in- 
teresting to  note  the  simple  statistical  method 
(pi  800)  hy  wluch.  eevtaia  results  first  obtained 
hy  Kapteyn  throngli  an  elaborate  and  tedious 
mathematical  process  are  indeiwnjently  de- 
rived. Of  a  very  different  order  is  the  sug- 
gestion made  with  referenoe  to  Bailey's  dis- 
covery f-if  rnr'nhle  stars  in  clusters,  that  there 
is  'a  strong  presumption  that  the  variations 


in  the  light  of  these  stars  are  in  some  way 
oonneoted  with  the  wmfartioii  of  hodiso  round 

them,  or  of  one  star  round  another.'  The  dis- 
tribution of  the  stars  in  space  is  treated  with 
a  fullness  of  detail  that  occasions  some  sur- 
prise at  the  almost  complete  negleet  of  a  poe* 

sible  absorption  of  atnrliiicht  in  the  interstellar 
spaces;  a  possible  defect  of  transparency  in 
tiia  oaikBtial  void,  that  has  heen  rendered  a 
daaate  theme  by  Struve's  speculations  and 
more  recently  has  been  elaborated  by  Sohiapa- 
relit. 

Taken  as  a  whole  the  work  contains  in  ez- 

cellcnt  form  a  large  amount  of  material  Inter- 
esting to  the  professional  astronomer  and  in 
even  larger  raeesnre  valuable  to  the  popular 
expositor  of  astronomyt  teacher,  lecturer  or 
writer.  As  it  is  sure  to  be  largely  drawn  upon 
by  this  class  it  seems  important  to  eliminate 
as  rapidly  as  possible  those  errors  and  inao- 
ouracics  inseparable  from  a  first  edition, 
among  which  we  note  the  following: 

P.  168,  line  10,  for  eleven  read  five  and 
one-half. 

P.  182,  lino  3,  for  Triphid  read  L'ritid. 

P.  194,  insert  a*  in  the  numerator  of  the 
fraetioB. 

P.  lf)S,  line  1,  for  2m  read  2'", 
The  statement  made  on  p.  179  with  regard 
to  tiie  Orion  nebula,  'This  is  plainly  visible 
to  the  naked  eye  and  con  be  seen  without  diffi- 
culty whenever  the  constellation  is  visible,' 
does  not  at  all  correspond  to  the  experience 
of  the  present  writer  who  has  great  difflculty 
in  seeing  the  nelnila  with  unaided  vision,  even 
under  favorable  circumstances,  and  whoee  ex- 
perience is  shared  by.  a  dozen  young  people,  of 
both  sexes,  who  at  his  requeat  have  looked  for 
the  nehula. 

In  the  matter  of  nomenclature  some  objec- 
tion mnj  faiHy  he  raised  to  the  apparently 
needless  introduction  of  now  terms  in  place 
of  the  familiar  old  ones,  such  as  the  logically 
inappropriate,  apocenter,  perioenter,  for  apas- 
tron,  periastron,  in  oonneetion  witii  douUe 
star  orhito,  nnd  the  rr'christeninp  of  the  Fraun- 
hofcr  lines  of  the  solar  spectrum  as  Wollaston 
lines.  But  with  all  due  aUowauoe  for  saeh 
minor  blemishes  the  book  remains  in  its  en- 
tirety a  notable  contribution  to  the  literature 
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of  ttBtronoiiiy.  Its  style  is  oilesr  and  attnotive 
axxd  the  illustrations,  some  excellent,  are  in 
the  main  adequate  although  many  of  t]u>  dia- 
grams aro  disagreeably  crude.  A  familiar  liter- 
«iy  dericeb  that  of  prefirittf  a  Iwiaf  n^eal 
introduction  to  each  chapter,  has  here  been  sn 
felicitously  appiicxl  aa  to  deserve  especial  men- 
tion. An  enodknt  table  of  eontenti  and  index 
^r'-atly  facilitate  the  use  of  the  work  as  ft 
book  of  ratonooai.     Gimnkib  0.  CoMnooE. 

BAaVM-CURBBNT  ODSERVATK  i\s  IS  TUB  OIBMAM 

lELEORAPlI  SYSTEM.* 

The  origin  of  thcise  important  observations 
dates  bade  to  1681,  when  a  committee  was 

cnllrd  tnpptlirr  hy  Woracr  Siemens,  to  study 
the  phenomena  of  earth-currents.  Through 
dieir  efforts,  two  undergroimd  cables  were 
piTorided  bgr  the  Xmperial  Telegraph  System* 
one  runnini;  in  nn  en^^t.  ily  diroctiou  from 
Berlin  to  Thorn,  •2i)'2  km.,  the  other  nearly 
dne  south  from  Beilin  to  Dresdeiv  ISO  km. 
The  i  ic-t  nt  work  deals  rhii  fly  with  the  con- 
tinuous observations  of  earth-currents  from 
these  two  lines,  from  1884  to  1888.  The 
Prussian  Academy  of  Sciences  assisted,  in 
part,  in  the  maintcnanw  nf  flic  rJ.si  rvaf ioti«. 

The  assumption  is  made  at  the  start  that 
the  observed  currents  are  due  to  potential 
differeiT'e-^  liot\vr<_ii  tlio  ends  of  the  liin's;  that 
is,  they  are  derived  from  currents  that  flow 
in  dosed  dreuits  within  the  earth,  parallel  to 
its  surface.  Of  course  vertical  differences  cf 
potential  have  to  be  left  out  of  consideration. 

The  attempt  to  express  the  intensities  in 
the  two  lines  by  trigonometrieal  fonnvlis  ao- 
rordirik'  to  Oa-.i--,  usinff  the  latitude  and 
longitude  as  variables,  leads  to  equations 
whose  constants  are  too  dilBcttlt  to  be  deter- 
mined.  Assuming  the  validity  of  Ohm's  law, 
however,  the  intensity  of  tfie  earlh-currcnt 
components  in  the  two  directions  may  be 
given  by  the  equations 

J  -~  .A  J.  if    J  ' -  .A  ^  ^  i'l 

*  Die  ErdstrGme  im  deuttchen  Reicbst«l^;raph- 
eagdnct  und  ibr  ZusBmmenhanfr  mit  den  erdmag^ 

nptisrli<n  'ErftolioinungCTi,  licarlM-itet  und  hcraus- 
gegcbcn  von  Dr.  B.  Wcituiteiiu  Brauoiichweig, 
Friedridi  Tiewig  h  Sohn,  lOOQi 


when  A  is  a  constant  and       W  are  ike 

resistances,  h,  IJ  the  lengths  and  i,  9  the 
observed  current  atrengths  in  the  two  lines 

spectively. 

We  thus  obtain  for  the  total  earUt-enNBt, 

The  value  of  the  con.^t  ;ir  ,-as  computed  for 
each  of  the  two  linos.  The  resuUs  arc  unly 
relative,  however,  as  no  reductions  to  absolute 
unite  were  made. 

Tlie  mf'-,t  characteristic  feature  of  earth- 
current  variations  is  their  dependence  upon 
the  position  and  condition  of  the  Son.  Tlie 
diurnal  and  annual  variations  are  especially 
marked.  In  view  of  this,  the  attempt  is  made 
to  modify  the  trigonometrical  representation 
in  audi  a  way  as  to  use,  instead  of  the  latitude, 
the  an^de  witli  the  Sun's  declination,  and  for 
the ,  longitude,  the  local  time  or  the  right 
ascension  of  the  Sun.  The  results  indicate, 
however,  as  was  to  l»e  expoete<l,  that  this  is 
not  sufficient,  but  tliat  other  fact'irs  have  tn  be 
considered.  In  general  there  can  be  distin- 
guished a  constant  component  of  the  current, 
due  to  terrestrial  and  local  conditionf,  and 
a  variable  component,  depending  chiefly  upon 
the  Sun.  The  four  years  of  obserrations  were 
not  enough  to  make  the  derivation  of  accurate 
formulae  possible,  .^s  Rpproximation.-*,  how- 
ever, expressions  for  the  components  in  the 
two  directions  were  derived,  as  ftincticns  of 

the  local  finie  and  it-*  multiples,  from  wkldl 
the  diurnal  variation  is  made  evident. 

The  self-recording  instromaints  were  of  two 
different  types.  In  the  Berlin-Dresden  line  a 
Sieniena  'Russischreihi  r'  was  used,  in  the 
other  lino  a  mirror-galvanometer  reflected  a 
beam  of  light  on  to  photographic  paper.  The 
sensif ivenes?!  of  both  Instrunir-nf,-^  was  fre- 
quently determined,  and  though  the  results 
were  not  reduced  to  absolute  measavs^  still  it 
is  always  possible  to  get  accuiftte  rstfttive 
values  betwi  en  the  two  lines*. 

The  magnetic  records,  which,  as  the  title  in- 
dicates, formed  an  essentisl  part  of  th«  woi^ 
were  obtained  chiefly  from  the  observatories 
at  Wilhelmshaven  and  Vienna,  but  to  a  lesser 
extent  also  from  the  observatioiM  during  ^ 
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international  polar  yeu  made  at 

Emffoa-Fjord*  South  Geoigia  and  Foirt 
Bae. 

The  discussion  of  the  carth-currenta  is  based 
upon  the  tabulated  Iwuilj  onlinates  from  tlie 

curves.  Instead  of  measuring  a  singlo  ordi- 
nate for  each  hour,  a  planimeter  was  em- 
ployed, coTcring  a  region  on  eack  ride  of  the 
ordinate  sought.  A  further  mductiou,  by 
means  of  trigonometric  sc  rips,  was  curried  out, 
in  order  to  get  a  still  closer  approximation 
to  the  true  houilr  Tatuee. 

The  diurnal  variation  of  tlic  enrfli-eurrents 
was  well  marked,  showing  two  principal 
maxima,  and  two  secondary.  An  eumination 
of  the  equations  for  the  mean  diumal  Taria- 
tion  for  the  iliffprent  yoars  shows  a  slight  sys- 
tematic change  from  year  to  year.  The  mean 
▼ariation  for  each  y«ar  is  prettily  shown  in 
the  fxccllcnt  vector  diagrams,  which  arc  a 
feature  oi  the  work.  All  of  the  curves  shoiy 
a  moticm  in  the  direction  of  the  hands  of  a 
vatoh,  and  in  the  details  of  configuration  the 
agreement  is  also  good.  A  number  of  inter- 
esting deductions  are  drawn,  indicating  the 
dependence  of  the  phenomena  upon  the  Sun's 
position. 

This  dependence  ia  no  lees  clearly  shown  by 
the  annual  change  in  the  diurnal  ytriation. 

A  principal  maximum  of  current  intenri^ 
occurs  at  the  time  of  the  vernal  equinox,  n 
secondary  one  at  the  summer  sobtice.  The 
piineipa]  minimum  is  at  the  winter  sobtioe. 
The  oast-west  antl  sowth-nortli  components  for 
^  the  diurnal  variation  are  very  similar  through- 
oat  the  jesr.  Aa  the  Snn  moves  north,  the 
principal  wave*  in  the  diurnal  variation  be- 
come more  pronoiuiced,  the  secondary  waves 
less  so.  In  winter  the  reverse  is  the  case, 
making  the  winter  eurvse  the  more  compli- 
cated. Similar  flnctn.nf iona  are  shown  in  the 
coefficients  of  the  trigonometrical  representa- 
tion, as  weO  Bs  by  a  series  of  Teetor  diagrams 
ior  the  months  and  the  seasons.  The  latter 
are  particularly  interesting,  shmvinfr  that  the 
mean  current  in  winter  is  only  about  half  as 
•trong  as  in  summer.  Chasiges  of  a  few  days' 
duration  in  the  chnrnctor  of  the  curves  ahso 
occur  frequently,  which  the  author  attributes 
to  the  Tarying  lelatiTB  porition  of  nonhomo- 


Seaeous  portions  of  the  Sun,  with  reference 
to  the  earth. 

A  patient  study  was  made  of  the  diurnal 
variation,  bringing  to  light  the  existence  of 
36  secondary  waves  in  the  course  of  a  day. 
Tliest;  occurrofl  ahout  11  n^inufcs  later  in  the 
north  and  south  than  in  the  east  and  west 
line.  The  exsct  number  of  wavdets  may  be 
open  to  doubt,  for  the  personal  equation  car- 
rie-^  grreat  weight  in  such  investigations;  but 
at  least  the  existence  of  a  system  of  regularly 
occurring  secondary  waves  seems  estabUriied. 

The  second  part  of  the  work  is  cl(?vole<l  to 
a  discussion  of  the  magnetic  records  from 
the  atations  already  mentioned,  and  the  con- 
nection  between  them  and  the  earth-currents. 
The  method  of  treatment  is  essentially  the 
same  as  with  the  earth-curreuts,  the  three 
rectilinear  components  of  the  totsl  intenrity 
being  considered.  A  study  of  tlie  diurnal 
variation  by  means  of  vector  diagrams  reveals 
a  more  or  leas  definite  conneetion  with  the 
Sun's  motion.  In  discussing  the  direction  d 
the  variation,  two  systems  of  coordinates  are 
used :  First,  the  'geopolar,'  given  by  the  hour- 
angle  and  latitude  of  the  point  where  the 
direction  at  any  hour  cuts  the  Earth's  surface; 
and  seooud,  the  'heliopolar/  in  terms  of  the 
angle  with  the  Sim's  direction  (heliopolar  dis- 
tance), and  the  angle  which  im  :  :ne  tliron^rh 
the  direction  at  any  hoxir  and  the  Sun  makes 
with  the  equator.  The  track  of  the  diurnal 
variation  upon  the  Earth's  surface  ia  de- 
scribed in  detail,  and  shows  interesting  sim- 
ilarities between  the  different  stations.  The 
vector  cUagram  of  the  total  variation  is  also 
resolved  into  components  in  the  directions  of 
the  planes  of  the  oinmtor,  the  meridian,  and 
a  plane  perpendicular  to  both;  in  each  case  the 
dependenee  up<m  the  Sun's  position  is  wdl 
marked.  Tlie  vector  di.'^iprani  in  heliopolar 
coordinates  takes  the  form  of  a  conical  aur- 
faoe  around  the  Sun.  The  variation  vector 
sometimes  makes  an  ungle  as  prrcat  as  90°  with 
the  direction  of  the  Sun,  Init  never  points 
directly  toward  it,  from  which  the  conclusion 
is  drawn,  that  if  the  Sun  is  the  orase  of  the 
variation,  the  jnfluen<-c  can  not  be  exerted 
along  a  straight  line  from  the  Sun  to  the 
Earth.  We  muat  paaa  ov^  the  manj  interest- 
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big  detaib  in  the  roMtlto  from  tiie  different 

stations,  merely  noting  that  the  vectors  for 
the  diurnal  variation  at  Fort  Rae  move  in  a 
direction  opposite  to  that  at  all  other  stations. 

The  study  ol  tlie  ooune  of  tbe  magBBtio 
variation  throughout  the  year  makes  it  appear 
that  ail  phenomena  occurring  in  any  one  sea- 
eon  in.  the  lontfaeni  hemisphere  do  not,  at  mm 
formerly  eapposed,  correspond  to  those  of  the 
oppi~>s!t<>  Reason  i^^  tlio  northern;  on  the  con- 
trary, certain  features  lu  tiie  yearly  variation 
aeem  to  indioate  the  presenee  of  inJluenoae 
outside  the  Earth,  affecting  the  Earth  as  a 
whole.  The  dependence  of  the  variation  upon 
tibe  latitude  of  the  station  ii  brought  out  with 
8««*t  cleanwea. 

The  above  results  havo  an  important  bear- 
ing upon  Schustei^s  theory  of  the  diurnal 
▼ariatioB.  This  theory,  as  tob  Benoid  has 
pointed  out,  requires  an  invariable  system  of 
forces,  in  whose  field  the  Earth  rotates.  Wein- 
•feein's  dednetioni  diow  that  eocoeMiTe  de- 
foimations  of  the  system  would  be  needed  to 
acvonnt  for  some  of  his  observed  phenomena, 
so  excessive,  in  fact,  as  to  lend  strong  evi- 
denoe  in  favor  of  loeal  influwnewi.  We  moat 
therefore  as^jume  at  least  two  systems  of 
forces,  one  external,  possibly  subject  to  varia- 
tiona,  the  other  of  loeal  diaraoter. 

This  part  of  the  work  concludes  with  a  dis- 
cussion of  secondary  magnetic  waves,  of 
which,  for  Wilhelmiihafen  in  1884,  a  mean  of 
36  were  detected  in  the  oouree  of  a  day,  in  the 
case  both  of  declination  and  of  horizontal 
intensity.  The  connection  between  waves  in 
tli»  two  elements  could  not  howeifer  be  eetab- 
lishc<l  with  certainty.  It  is  at  leeat  signifieant 
that  the  nurnlier  of  secondary  waves  here  is 
the  same      in  the  case  of  the  earth-currents. 

The  work  reachee  its  culminatioti  in  Part 
ITT.,  where  the  relation  hefwer-n  terrestrial 
magnetism  and  earth-currents  is  discussed.  We 
regret  that  spooe  does  not  permit  a  more  ex- 
tended review  of  this  interesting  elmixer.  To 
test  first  the  hypothesis  that  the  eartli-cnrrents 
are  simply  inductive  current^s  caused  by 
changes  in  the  Earths  magnetism,  the  andior 
compare's  the  mean  ditimnl  variation  in  ver- 
tical intensity  for  Vienna  in  1884^  with  that  of 
the  earth-euzrents  for  die  same  year.  Tnataad 


of  maxima  in  inoreaae  of  fortieal  intenaiig^ 
corresponding  to  wmxIiiiimI  eurientt  etc,  we  find 

almost  the  reverse  to  be  the  case.  The  author 
tlierefore  confines  himself  to  the  question 
wliether  Tariations  in  mi^tnetism  are  partly 
due  to  the  earth-currents.  If  the  icrtical 
component  of  the  current  changes  were  known, 
the  problem  would  be  much  simplified ;  in  lieu 
of  this,  ingenious  methods  have  to  be  resorted 
te  in  order  to  gain  such  circumstantial  evi- 
dence as  is  possible.  Even  in  a  horizontal 
direetion  only  the  mean  eompooents  for  oer- 
tain  ilistancea  in  two  dlreetions  are  known, 
while  the  true  path  of  the  current  lies  whoUy 
in  die  dark.  An  increase  in  one  or  both  of 
theae  eomponents  would  not  of  necessity  cause 
an  increase  in  any  one  of  the  magnetic  ele- 
ments, since  any  such  effect  might  be  more 
than  eounterbahmeed  by  diangee  in  the  direo- 
tion  of  the  earth-current. 

A  comparison  of  the  mean  absolute  valuea 
of  Tertical  magnctie  intensity  and  eardi-eur» 
rent  intensity  for  the  24  hours  tends  to 
strengthen  the  theory.  To  explain  certain 
peculiarities  in  the  former,  assumptions  are 
made  eoneenung  the  variation  in  direction  of 
flow  of  the  earth-currents,  which  in  turn 
would  require  an  increase  in  the  magnetie 
horizontal  intensity;  and  this  inerease  is  in 
fact  found  to  take  place.  When  the  changes 
in  nfinnith  of  the  horizontal  eompr>nents  of 
earth-current  and  magnetic  intensity  are  com- 
pared, the  evidenoe  is  weaker,  though  still  in 
the  same  direction.  The  comparison  of 
changes  from  season  to  season  is  also  favor- 
able, certain  minor  variations  agreeing  re- 
markably well. 

As  eonolnding  evidence,  reference  is  made 
to  the  parallelism  in  tiie  occurrence  of  sud- 
den disturbances.  By  picking  these  out  on 
the  declination  traces  in  Vienna  and  com- 
paring them  with  corresponding  disturbances 
on  the  Berlin  eaxdHwrrent  reeords,  the  dif- 
ference in  longitvde  between  the  two  cities 

cnnld  be  quite  aeeiiratelv  detennine<l.  A 
rigid  comparison  would  of  course  be  possible 
only  if  both  direction  and  amount  of  the  re- 
sultant  di-if virhances  were  known,  which  is  fer 
from  being  the  case  in  the  present  state  of  the 
aoienoe. 
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Tiie  author  states  his  oonviotion  that  almost 
the  wlKdie  of  the  varifttioDS  obMmd  by  mag- 
netometers arp  (iuR  to  parth-currents  which 
act  upon  the  instmments  as  upon  galvanom- 
eters. An  immenee  amount  of  patience  and 
skill  has  been  devoted  to  the  compilation  of 
results,  and  it  must  be  admitted  that  the  evi- 
dence is  favorable  to  this  theory.  As  a  work- 
ing hypotheeis  it  may  be  found  of  great  Talua; 
but  our  knowleclKu  of  the  phenomena,  nnd  par- 
ticularly the  mass  of  actual  observations, 
mnat  be  vastly  extended  before  tve  ean  finally 
•ooept  the  solotieo  as  a  pliysical  fact. 

w.  a.  cadt. 

U.  S.  CoAOT  AMD  Geodetic  Scbvey, 
ICAAiimo  OiamvATOBTj  CShzlwihak,  Ha., 
Deeeaber  SI,  1901. 

Th9  BMk  of  North  and  Middh  America:  A 

Descriptive  Catalogue  of  the  Higher  Groups, 
Genera,  Species  and  Subspecies  of  Birds 
known  to  occur  in  North  America,  from  the 
Arctic  Lands  to  the  Istlmius  of  Puuuma,  the 
West  Indies  and  otlier  Ifilands  of  the  Carib- 
bean Sea»  and  the  Galapagos  Archipelago. 

BoBm  Bdowat,  Onntor,  Division  of 
Birds,  U.  S.  National  Museum.  Part  I. 
Family  Fringillidse — The  Finches.  Wash- 
ington, Government  Printing  Office.  1901. 
Bulletin  of  the  United  States  National 
Museum,  Na  60l  8vo.  3aadi  +  7U, 
pb.  SO. 

The  seographieal  soope  and  general  ehaiae- 

ter  of  this  important  work  is  well  indicated  by 
the  above  transcript  of  the  title-page,  which 
does  not,  however,  give  an  adequate  idea  of  the 
amount  of  labor  involved  in  its  preparation, 
which  has  largely  enpaged  the  author's  atten- 
tion for  the  last  twenty  years,  and  for  the  last 
six  yean  has  oeonpied  de  greatn  part  of  his 
time.  The  present  volume  is  the  first  of  the 
series  of  eight  required  to  complete  the  work, 
averaging  about  800  pages  and  some  twenty 
platea  to  each  volume.  As  much  of  the  drodg* 
ery  of  collating  reff  r  i  ?,  and  taking  mcas- 
nreoients,  for  the  8,000  species  and  subspecies 
eottfwiaed  in  the  work,  has  been  mostly  ooui* 
pleted,  it  is  expected  that  the  publication  of 
the  remaining  volumes  will  proceed  with  little 
further  delay. 


The  present  volume  treats  only  of  the  single 
family  Fringillidse,  or  Finches,  which  number 
3S9  species  and  subspccips,  nf  which  about  one- 
half  occur  in  North  America,  the  rest  being 
exdvsively  birds  of  'Middle'  Ameriea.  The 
introductory  matter  comprises  an  appropriate 
dedication  to  the  late  Professor  Baird,  followed 
by  a  preface  of  seven  pages,  stating  the  prin- 
eiples  that  have  guided  the  author  In  his 
work,  with  other  explanatory  matter.  The 
author  has  to  regret  the  necessity  of  beginning 
his  work  wifh  the  hi^MSt  instead  of  the  lowest 
forms,  owing  to  the  lack  of  adequate  facilities 
for  arranging  the  collection  of  birds  in  the 
National  Museum,  the  larger  birds  being  inac- 
cessible for  stndj.  This  state  of  afEaira  haa  ex- 
isted for  some  ten  to  fifteen  years,  preatly  to 
the  regret  and  inoonvenience  of  many  orni- 
thologists bssides  the  ourator,  and  affovdi  a 
striking  commentary  on  the  neglect  by  the 
government  of  our  great  but  inadequatelj 
housed  National  Museum. 

The  first  twenty-five  pages  of  the  main  text 
are  devoted  to  a  critieal  c'on.sid(>riitI(in  of  tlie 
classification  of  the  class  Aves,  with  diagnoses 
and  keye  for  all  the  higher  groups,  and  for  the 
families  of  the  Oscinee.  His  system  is  ad- 
mittedly eclectic,  but  is  on  the  whole  a  quite 
satisfactory  compromise.  The  Fringillidse,  aa 
defined  by  "Mt.  Bidgway,  embrace  several  finch- 
like ^nera  usually  referred  to  the  Tanagridse, 
but  which  seem  to  fit  better  as  members  of  the 
Fringillid»;  yet,  with  these  trsnsfece,  there  is 
still  no  hard  and  fsat  line  of  division  between 
the  two  groups. 

Mr.  Bidgway's  work  is  strictly  systematic 
and  tsohnical.  Aside  from  the  <kieeriptions  of 

the  forms,  the  elaborate  keys,  and  the  state- 
ments of  range,  a  special  feature  is  the  very 
full  bibliographieal  eitatiens,  whidi  eonstitnte 
a  large  part  of  the  text,  and  include  all  refer- 
ences of  any  value,  thus  forming  an  index  to 
the  literature  of  each  species.  The  locality  to 
which  a  citation  relates  is  stated  whenever  pos- 
sible, thus  greatly  faeilitatinp  the  labors 
of  future  workers.  In  compiling  the  rofer- 
enoes  eurtreme  exactness  hoe  been  attempted  in 
all  matters  of  orthography  and  nomonclatural 
combinations — a  feature  often  neglected,  but 
of  the  highest  importance.   As  "Mr.  Ridgway 
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observes:  "Anyone  who  has  had  occasion  to 
verify  eitationa  masC  know  tiut  the  amount  of 

inaccuracy  arnl  mi'^rf prc^rntatton  in  rnrmit 
e^yoonymics,  even  the  most  authoritative  and 
elebOTAte,  is  simply  a8tottttdincr>  Tliey  abound 
with  namcH  which  do  not  even  c%hi  in  the 
works  citpd,  with  those  which  do  not  corre- 
spond with  the  ori|?inal8  in  orthography,  with 
otheri  that  have  no  use  or  meaning  whAterer^ 
being  fvidcntly  lulled  from  indiera  without 
reference  to  what  their  status  may  be  on  the 
paires  indicated." 

In  matters  of  nomenclature  the  author  has 
followed  the  American  Ornithologists'  Union 
'Code  of  Nomenclature,'  which  has  'been 
■trietlj  adhered  to  in  all  xespecta.'  He  has, 
however,  rcnrhfvl  diffrrpTit  conclusions,  in  a 
few  cases,  regarding  the  status  of  certain 
fonna,  from  those  of  the  A.  O.  XT.  Gonunittee. 
Considering  the  large  amount  of  time  he  hat 
been  able  to  give  to  such  points,  aided  by 
access  to  all  of  the  available  material,  the 
benefit  of  the  doubt  may  bo  safely  |>ennitted 
to  rc^t  with  Mr.  Kiilk'way,  till  some  equally 
comi>etcnt  expert,  with  superior  resources,  re- 
Teraea  his  oonelustons. 

The  20  plates  give  outline  figures  of  the 
bill,  feet,  tail  and  wings  of  each  genus  treated, 
and  are  thus  a  valuable  aid  to  the  student. 
The  woik  in  all  itn  dct4iiL<  ^hows  the  author's 
characteristic  and  well-known  thoriin>rhncs>?  of 
treatment,  and  ornithologists  the  world  over 
will  wish  him  health  and  atren^  to  complete 
the  enormous  undertaking  involved  in  the  prep- 
aration of  the  'Birds  of  ^(orth  and  Middle 
America.' 

  J.  A.  A. 

SCIENTIFIC  JOURyALS  AVD  ARTICLES. 

Tht  AiMficttn  Nttturttli$t  for  Januaiy  be- 
gins with  an  article  on  'Prehistoric  Ilafted 
Flint  Knives,'  by  Charles  C.  Willoughby,  do- 
scribing  varioxis  forms  of  these  implements; 
Douglas  H.  Caiupbell  discusses  'The  AlTnii- 
tics  of  Ct  rtain  Anmiialous  Dicotyledons'  and 
J.  IL  Comstock  and  Chujiro  Kochi  present  a 
loBff  moA  earefdl  studly  of  'The  Skeleton  of  the 
Head  of  Insects,'  using  the  known  facts  of 
embryology  to  give  a  clearer  idea  of  the  struc- 
tose  of  the  head,  attention  being  mainly  given 


to  representatives  of  the  more  generalized  or- 
ders of  insects.  The  article  is  well  illustrated 
and  a  lon<r  lii^t  of  rrfcronofs  i*?  api>cnJo<l.  R. 
W.  Sbufeldt  contributes  a  paper  'On  the  Hab- 
iti  of  the  Kangaroo  Bats  in  Captivity,'  and 
under  the  title  *A  rontrihntion  to  M  ;  i>  : 
Technique'  S.  E.  Meek  describes  the  molhod 
of  mounting  fishes  for  exhibition  in  flat  jars, 
the  specimens  being  hardened  in  alcohol,  then 
pa  in  tod  with  water-oolon  and  then  leplaeed  in 
alcohol. 

The  Plant  World  for  December,  1901,  con- 
tains 'Farther  Notes  on  Treea  of  Cuba,'  by 

Valery  Havard,  with  a  fine  jthito  of  the  silk 
cotton  tree;  'Notes  on  the  Pan-American, 
Exposition,*  by  Paulino  Kaufman,  in  which 
we  are  sorry  to  see  an  account  of  a  '  pet  ri  tied 
body';  'The  Flora  ..f  Stn.w  ranon,  Cali- 
fornia,' by  S.  R  Parish,  besides  the  customary 
Briefer  Articles,  Notes  and  Reviews.  In  Iho 
Supplement  Charles  L.  Pollard  continues  the 
description  of  the  families  of  the  ord»  Farie- 
taha. 

The  JfttseusM  Journal,  of  Great  Britain, 

contains  a  brief  bio^^rapliical  sk(>(ch  of  Dr. 
lleniy  Woodward,  who  has  juat  retired  from 
the  keepership  of  the  department  of  geology  in 
the  British  Museum.  J.  Q.  Ooodchild  de- 
scribes, under  'Astronomical  Models  iu  Mu- 
seums,' a  practical  orrery  on  a  rather  laige 
scale  devised  by  him  for  die  Edinburgh  Vu- 
seum  of  Science  ami  Art.  aiu!  D.  P.  TT.  dis- 
cussea  'H^'giene  as  a  Subject  for  Museum 
Illustration,'  giving  an  outline  of  the  method 
and  objects  of  swrh  an  eibibit.  There  are  a 
fuw  .siiort  articlis  and  numerous  notes  on  Mu- 
buuma  iu  varioii-s  parts  of  the  world. 

The  Amencan  Museum  Journal  for  Novem- 
ber-December continues  L.  P.  Grataeapls  paper 
on  'The  Development  of  the  American  Mu- 
seum of  Natural  History,'  and  deals  with  the 
department  of  vertebrate  paheontology.  Odier 
arti<  lod  deal  with  recent  work  of  the  Museum, 
and  the  number  has  a  well- illustrated  supple- 
ment on  'The  Saginaw  Valley  Collection,'  by 
Ilarlan  I.  Smith,  which  ia  to  aerve  as  a  visitors' 
handbook. 

FoM,owiNG  the  death  of  Dr.  Charles  Henry 
Brown,  the  former  proprietor  of  the  Journal 
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of  Nervous  and  Menial  Disi^axes,  Dr.  Smith 
"Ely  JeUiffe  of  2vew  York  has  become  the  re- 
sponsible editor.  .  Dr.  Williua  Odmr,  Dr. 
FrtKlorick  Peterson  and  Dr.  Wharton  Sinkler 
have  joined  the  advisoiy  board.  Dr.  William 
Q.  Spflkr  oi  Philtdelfihui  will  oootmne  to  be 
Mtiag  editor. 

eOVIETlES  AXD  ACADKUIES. 

na  AHEMKUM  VHTHCUL  nonffT. 

Tbb  Amniel  Meeting  of  tbe  Fhgnieal  So- 
ciety wns  lifld  at  ColutnViia  University  on  Dec. 
91,  1001.  i:  rom  some  points  of  view  the  date 
wai  an  unfortunato  one,  coming  as  it  did  ao 

soon  after  Christmas  day.    But  in  aplto  of 

this  fact  the  iittrnilanw  was  unusually  pood, 
while  the  program  included  a  larger  list  of 
papers  than  that  of  any  previous  meeting  eat- 

ccpt  the  OTIC  hf>ld  ill  conriPftinn  with  the  Xew 
York  meeting  of  the  American  Association  in 
1900. 

Officen  elected  for  libe  year  190S  as 
follows: 

Fnridentt  Albert  A.  Michelsoni  Vioe-Prendent, 
Arthor  O.  Webater;  Secrettry^  Eroett  Merritt; 
Treasurer,  William  Hallock. 

Messrs.  Carl  Banas,  D.  B.  Brace  and  A. 
Kimball  were  elected  members  of  the  Council 
of  file  Society. 

The  follovrinp  pnpcrs  "srcro  read: 

*A  Suspected  Case  of  the  Froduetion  of  Color  by 
tlM  Sdeetive  Electrical  Roommea  for  Ligbt  Waves 

el  Very  Minute  MetslHc  Spheres':  R.  W.  Wood. 
'Report  on  £lectroi>triction ' :  Louis  T.  Mobe. 
'  Further  Bzpsriments  en  ElectrostrieUon J. 

6.  Stifarkk. 

'Thi;  Tra.Uf.mis-ii(in  of  Excited  Radioactivity': 
E.  ROTBERFOBD. 

'  E»cit«d  Radioactivity  and  Ionization  of  At- 
aMMpharic  Air  ' :  E.  Rctuebtoko  and  S.  J.  Allxt*. 

*Mote  en  DrudO's  Elcktronentheoric'i  B.  H. 

*Tbe  IHttnrbanees  of  a  Plumb-bob  siupended  on 

a  Steel  ^\ire':   W.m.  Hai.i.o<'k. 

'A  Tbemti^raph  for  Earth  TempentorM': 
Wte.  Hallook. 

'T>i«  ViwOMlty  of  Water  determined  by  the 
Aid  of  Capillary  Bipplea':  h\  R.  Watson. 
*  MagBctiiatien  ol  8teel  at  Ltqoid  Air  Tempera* 

tores':  C.  C.  TBOWBRTr^cTc. 
'  The  Pfanodlar  Calorimeter ' :  W.  F.  Maon. 


'Standarda  of  U.igh  Electrical  Resistance':  H. 
C  Paaxn. 

'  Vuriation  of  Contact  Kf^tihtanesi  iHth  Chailga 
of  £.  M.  F. IL  C.  Pabkeb. 

'On  a  Rttliag  Bn|^  for  DiffraetioD  aratlqgt't 
A.  A.       HKLsoH.     (Baad  in  abatraat  bf  tbe 

Secretary.) 

The  next  meeting  of  the  8001017  viH  be  on 
Feb.  22,  at  10 :30  o'clock  a.  m.,  in  Fayemeather 
Hall,  Columbia  University. 

EONEST  MCBiUTT, 

OHIO  STATE    ACADl.MV    OP  SCIENCE. 

The  eleventh  annual  meeting  was  held  at 
Oolvmbua,  November  S9  and  80k  Thia  was  a 
month  earlier  than  the  usual  time  but  the  at- 

tcndnnoo  was  as  good  as  usual,  about  thirty- 
iive.  The  policy  of  holding  a  summer  field 
meeting  eveiy  year  the  Academy  decided  to 
abandon.  Some  of  these  mcf  tinps  have  proved 
very  saocessfol,  but  of  late  the  attendance  of 
members  living  at  a  distance  has  been  small, 
except  "wbea  held  in  connection  with  the  meet- 
ing of  some  other  organization.  Hereafter  the 
executive  committee  each  year  may  or  may 
not  call  a  summer  meeting. 

The  following  resolution  wns  pa-'sed:  "That 
the  Academy,  through  its  secretary,  respect- 
fully represent  to  the  postsl  authoritiea  that 
the  present  provisions  and  rulings  of  the  postal 
department  regarding  transmission  of  natural 
history  specimens  are  inconsistent  and  a  seri- 
oua  hindrance  to  exchange  of  scientific  ma- 
terial and  nige  that  better  provisions  bo  af- 
forded." 

The  seorataiy  read  obituary  notices  of 

Edward  W.  Claypole,  first  president  of  the 
Academy,  and  of  Mrs.  Claypole,  and  a  com- 
mittee was  appointed  to  draft  a  suitable  me- 
moriaL 

A  lottCT  was  rend  from  Fmurson  E.  Mc- 
Millin,  again  placing  $250  at  the  Academy's 
disposal  Eighteen  persons  wwe  elected  to 
membership. 

The  topographic  survey  of  Ohio  by  tbe  U.  S. 
Geological  Survey  in  cooperation  with  the 
State  was  begim  in  11*01  as  a  result  of  deter- 
mined efforts  put  forth  by  the  Academy  of 
Science  beginning  in  1896,  when  Albert  A. 
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Wright  mnde  the  matter  the  subject  of  his 
presidential  address.  The  progre^  of  the 
topognphie  miregr  dnriair  ^  IMWt  seawm  irai 
described  by  C.  N.  Bromi.  Thr-  n-port  of  (he 
Oommittee  on  Topographic  Surv^,  prepared 
Albert  A.  Wright,  the  chainnBii,  was  M«d 
hf  Lynda  Jones.  In  conclusion  it  says:  "It  is 
very  desirable  that  the  members  of  the 
Academy  and  all  other  supjMrters  of  the  sur- 
ycy,  should  mske  known,  to  their  reprasenta- 
tlvcs  In  tlio  lepislntnre  and  to  tiic  pivernor 
and  other  officers  of  the  State,  their  desire 
that  this  work,  so  well  inaugurated,  should  be 
followed  out  to  its  completi«i»  in  the  mapping 
of  the  entire  area  of  ef  eigr  oounlgr  of  the 
State." 

The  following  offieers  were  eketed  for  the 

ensuing  year:  President,  W.  TI.  Lazenby; 
Tioe-Presidents,  C.  J.  Herrick  and  C.  S. 
Prosser;  8eoretai7,  E,  L.  Moseley;  Treasurer, 
Herbert  Osbom;  Elective  Members  of  Execu- 
tive Hommitt^  Wm.  ■  Werthner  and  John 
Uri  Lloyd. 
The  progmn  was  as  follows: 

*N«W  Fossib,  including  Sea  weeds,  twn  new 
g«ncra,  rarhoniferous,  Marietta;  Land  Planta, 
two  species,  Carboniferous,  une  species,  Comlfer- 
oub;  Corals,  fifteen  Cyathophylloids,  Corniferous; 
Braobiopods,  one,  Corniferotu;  Cephalopoda,  sis, 
Comtferous':  H.  Hebzes. 

'Notes  on  the  timber  of  trees  of  Olito't  Wil- 
liam R.  Lazxnby. 

"ni«  self-pruning  of  woody  plants':  JOHir  H. 

SCHAFF.NKR. 

'Tba  Ohio  species  of  Phylhiehora' :  W.  A. 
KaExmiAif  and  J.  G.  Sairans. 

President's  Address— 'The  Future  of  Vegetable 
Faihology'i  A.  D.  Selby  (will  be  published  in 
Somras). 

'A  striking  cane  of  mimicry,  witb  exhibUim  of 
specimens':   Uebbebt  Osbobn. 

'Bntnt  infection  expeiinaBts':  W.  A.  Kbxib- 
MAir  and  O.  E.  Jenmihos. 

'Further  observations  on  tbe  preglactal  drain- 
Sfe  of.Wagrno  and  sdjaesnt  ooontisa':  J.  H. 
Toon. 

'The  weight,  waste  and  composition  of  ap- 
ples':  WnxiAU  R.  Laze.nby. 

'Plant  ecology  of  Ohio}  a  general  outlin*'; 
JoRir  H.  ScRAmnB  and  Fsen.  J.  Tnca. 

'Obwrvationi*  on  the  flora  of  tlic  nHuley  Moun- 
tains, West  Virginia':  W.  A.  Kkllcbuan. 


'Preliminary  list  of  tamarack  bogs  in  Ohio's 

A.  D.  SCLBT. 

'Report  for  1901  on  the  State  Herharium  with 
addiUona  to  the  Ohio  Plant  List':  W.  A.  Kxir 
LsaitAW. 

Joint  Meeting  of  tlie  A<Hi!i'my  of  Science  and 
the  Modern  Language  Association  of  Ohio. 
(Three  titles.) 

'Modem  I.:inpninpT<«  nnd  Seionce  in  Hi|^  flsbool 
Course':    WlLLlAU  WCRTHNEB. 

'Botanlztng  in  the  Colorado  Mountains'— nitta- 

f rated:    A.  D.  Sri.BY. 

'Some  notes  un  a  trip  to  southeaHtem  Siberia ': 
Gsaaan  FOwke. 

'Notes  on  Hemiptera  with  some  records  of 
upecies  new  to  the  Ohio  list':  Hebbekt  Osbobn. 

'ObserA-ations  on  some  South  American  Hemip- 

tera»  with  exhibition  of  specimens':  Hnacar 
OeBOBW. 

'A  species  of  Diptera  mining  the  leaves  of  wild 
rice  at  Sanduslqr':  Jas.  S.  Bunt. 

'Baperlnsnts  with  ehsmlesla  to  improvs  seed 
gennimtian':  W.  A.  KnmuMan  and  F.  K.  8ai- 

*A  peesible  esnse  of  Ossrs':  O.  H.  Oouoit. 

Reail  liy  the  secretary. 

'The  introduced  species  of  Laotttca  in  Okie's 
A  D.  Sblbt. 

'Gradations  between  Verbena  atricta  and  FST" 
'yena  anguttifolia' :   Ttioa.  A.  Borseb. 

'New  plants  for  tiie  Ohio  Catalogue':  A  D. 
Beibt. 

'Observations  on  the  origin  of  forest  belts  io 
Clsy  OOUnty,  Kan^nB':    JoHX  H.  ScnAFFNEB. 

'A  report  on  the  Berised  Catnlogne  of  Ohio 
Birds':  Ly.nds  Jombs. 

'The  siunmer  birds  of  Lshs  Brio's  Islaade'$ 
Lthos  Joan. 

'Perverted  Benerotenee's  Onum  Fowm; 

'Notes  on  Anthurus  borcalta  and  Bryti§ikt 
gramiMM':  W.  W.  Stockbkbokr. 

'Report  on  Ecology  of  Big  Spring  Praliie*!  T. 

A.  BoNStR. 

'Some  aspects  of  plant  growth  as  illustrated 

by  method*  of  watering'!  W.  J.  Cteax.  Piv 

sented  by  the  presidptit 
Shall  we  continue  the  field  meetings  T 
What  plsees  of  Intsrsst  to  sdentlsts  or  to  Oa 

general  poUie  an  in  need  of  proleetloB  the 

State? 

In  what  manner  may  the  Academy  beeome  inoie 
serviceable  to   the   seientifle  interests  of  tbs 

State? 

'An  insect  peat  UOW  to  Obto':  F.  M.  ItaMlBk 
Read  bgr  title. 
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'The  trend  of  insect  migration  in  America': 
F.  M.  Webster.   Read  by  title. 

'A  plMmodium  found  in  the  blood  of  a  tortla 
and  related  to  the  Plasmodium  of  malari*':  C.  B. 
MoBBr.    Pnwmtad       Herbert  Osbom. 

E.  L.  MOAKLKY, 

Secretary. 
mw  Ton  AOAorav  or  aoBiroBa. 

nOTHW  or  tiiQL(X;Y. 
A  fiPoi'LAR  meeting  of  the  Section  of  Biol- 
ogy was  held  on  January  13,  Frofesaor  Cfaarlfls 
Ifc  Brbtd  oempjins  ilie  ohair.  The  foUowinff 
program  was  presented : 

1.  'The  Belation  between  the  Variability  of 
Oelb  and  that  of  Organlsma':  Fbanz  Boas. 

2.  'BegeQemtum  in  Paramacium  and  so- 
called  Rejurenescenoe  vithont  Ocmjugatioa': 
Qabt  N.  Calkiks. 

3L  'NatunI  Sekotion  in  Aimaa  cMropta': 
Hkxry  E.  Crampton. 

Frofeesor  Boas,  in  his  paper,  which  has 
heen  printed  in  full  in  Science  for  January  3, 
1902,  established  the  following  ocmbliiBiona: 
"(1)  The  elements  of  organisms  are  mo  it 
variable  than  the  organiams  themselves. 
(S)  The  eileniente  of  ofBaniBms  vary  in  cor^ 
related  groups.  (3)  The  ohaructoriatica  of  the 
variability  of  an  organism  depend  upon  the 
oenetatioiiB  ol  its  oonatituent  elements,  so  that 
a  knowledge  of  these  correlations  will  enable 
us  to  determine  the  characteristics  of  the  vari- 
ability of  the  oncanism."  (4)  It  was  also 
pointed  ont  tiiat  akoir  diatribution  of  varia' 
tions  does  not  necessarily  indieute  selection, 
or  instability  of  type,  but  may  occur  in  stable 
fimns. 

Dr.  Calkins  presented  the  history  of  two 
individTial.i*,  A  and  B,  of  Paramcrcium  cauda- 
tum,  from  different  localities,  which  were  iso- 
lated Februaiy  %  1901.  Theee  were  fed  on 
twenty-four  hour  hay-infuBion,  and  (he  num- 
ber of  dinsions  recorded  at  periodB  of  from 
one  to  tiuM  daya  thioacrhout  the  yuur,  one 
individual  being  isolated  eaoh  time.  Oonjug»> 
tion  owmrred  for  the  first  time,  amonp  the  ex- 
tras, iu  2Iay.  This  period  was  followed,  in 
Jtil7,  hf  vdl-inailked  ^senexation  of  holla  A 
and  B,  which  went  so  far  that  nearly  all  of 
the  itock  was  lost,  The  sunrivora  were  atimor 


iatod  to  renewed  activity  by  treatment  with 
eztraot  of  lean  beef.  After  three  montha  of 
normal  and  active  divisions,  another  period  of 
conjugation  occurred.  This  again  was  fol- 
lowed by  degeneration  and  again  the  cultures 
were  eaved  by  treatment  with  beef  •extract  At 
the  present  date  (January  13),  il  is  in  the 
416th  generation,  and  it  in  the  375th  genera- 
tion, and  no  eonjugation  haa  taken  place  in 
the  direct  line  of  the  cultures.  Thua  far  the 
experiments  hare  yielded  the  following  re- 
sults: (1)  Faramorctum  unquestionably  passee 
tinovi^  more  or  kaa  regnlar  cyelea  of  aetiT- 
ity  and  weakness.  (9)  The  period  of  weakness 
is  preceded  by  one  of  greater  dividing  activity. 
(8)  The  p«riod  of  weakneM  ends  tn  death,  pro- 
Tided  the  diet  (hay-infu.sion)  remains  the 
same.  (4)  Beef-cxtrnct,  without  oonjugntion, 
retttoreii  the  weakened  functions  of  growth  and 
division.  (5)  Ezogamous  conjugation  of  A  and 
B,  if  followed, bj-  the  same  diet  (hay-infusion), 
does  not  restore  these  weakened  activities,  but 
is  Boon  followed  by  death.  (6)  Exogamoua  eon- 
jugation  between  wild  gametes,  and  followed 
by  hay-infusion  diet,  r<Mults  in  normal  growth, 
division,  and  life.  (7)  £ndogamou8  conjuga- 
tion  among  gametee  from  the  oultnree 
doee  not  differ  from  CTognmous  conjuga- 
tion. The  ex-oonjugants  live  and  divide  nor- 
mally if  fed  for  a  time  with  beef-eztraot,  but 
die  if  fed  directly  with  hay-infusion.  (8)  One 
intra-celhilur  efFoct  of  beef-extract  upon  weak- 
ened Paramacium  is  the  formation  of  'excro- 
toiy  granulea.'  Another  ia  ^bm  diaintegration 
of  tlic  old  macron ucleus.  (9)  A  few  conclu- 
sions to  be  drawn  are:  (a)  a  change  of  diet 
ia  neoeiaaiy  for  the  continuanee  of  vital  ae* 
tivitiee;  (b)  the  equivalent  of  parthenogeneais 
in  higher  animals  may  be  induced  hy  change 
in  diet;  (c)  conjugation,  by  itself,  does  not 
'nlwenate';  (<0  oonjugation  probably  haa 
Boiue  other  significance  than  that  usually  ac- 
cepted, though  what  this  Bignificance  may  be 
i»  not  indkated,  thtia  far,  by  the  cxperimMtB. 

Professor  Crampton  preaented  the  reaulta  of 
a  stfitisticnl  study  upon  pupa?  of  Sainia  eeero- 
pta.  Twenty-five  characters  were  determined 
for  a  lot  ef  4M  pups^  the  wfieeowwuiueirta  were 
tabulated,  and  the  usual  constants  of  the 
curves  of  variation  were  ascertained,  viz.,  the 
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nittg»»  mods,  mefcn,  itendttrd  deirifttiob  Mid 

coefficient  of  variability.  It  was  found  that 
only  349  of  these  pupce  produced  perfect  moths 
at  the  tiiae  of  mctamorphoais,  the  others  being 
imperfect  to  a  greater  or  less  degree,  end 
therefore  prpsiiniably  ruled  out  as  far  ns  ro- 
productiou  is  concerned.  When,  now,  the  for- 
mer elaas  wee  eompSMd,  «ez  by  wbt,  with  ibe 
whole  group  of  pupic,  it  Was  found  to  be  a 
selected  class  of  the  less  variable  [ndividuals, 
wlule  the  more  variable  ones  were  eliminated. 
Selection  is  therefore  'periodic'  in  the  MUM 
nf  Prnrstni.  The  fact  of  primary  interest  ap- 
pears when  this  case  is  contrasted  with  that  of 
P.  e»n(hia.  Aa  reported  last  spring,  eeleetion 
in  the  lafter  species  is  similarly  of  the  less 
variable  individuals,  but  is  'secular'  as  well, 
that  is,  the  perfectly  metamorphosing  pupjc 
form  a  class  by  themselves,  wi^  a  type  whibh 
differs  from  that  of  the  whole  group.  Tt  vraa 
pointed  out  that  the  real  basis  of  selection 
wae  probably  a  ootrelative  onei,  a  piqwiologieal 
'fitnres'  (k-jM-nding  upon  the  proper  coordlnii- 
tion  or  correlation  of  the  variotis  parta  of  the 

 » 

HkntT  E.  Cramptoii, 
sBcnoir  or  AmoMOMT,  FBTSiaa  Am  ohem  btby. 

Tur.  Section  met  nt  the  Cbemisfs'  riiib  on 
the  evening  of  January  6.  Mr.  H.  C.  Parker 
gave  the  Teeulti  of  wmie  experimenta  be  bad 
made  on  the  'Variation  of  Contact  Resistance 
with  Change  of  EliHtromotivo  Force.*  The 
r^istancea  used  in  the  exi^criments  consisted 
of  oxtda  of  manganeee  on  eobalt  glaaa,  the  new 
form  of  BtRTi<larfl  high  resistance  described  in 
a  previous  paper  given  before  the  Academy. 
Tbe  eleotTomottve  fbvoee  employed  oomMed 
of  10,  50  and  100  dry  cells,  resi>cctivply.  It 
was  found  in  every  cas»>  tlmt  the  resistanec 
decreased  with  increase  of  electromotive  force. 
Tbia  deereoae  might  be  only  a  small  per- 
cenfapr,  nr  tho  rc-i^tntK-c  iiiiKlit  reduced  to 
a  small  portion  of  the  original  value.  Im- 
proving the  contacts  rendered  thia  change  in 
resistance  much  less  marked.  It  was  stated 
that  the  decrease  in  resistanw  when  the  elec- 
tromotive force  was  increased  might  possibly 
be  due  to  a  kind  of  ooherer  action  taking  place 


at  the  contacts.  Veiy  high  nsiBtanees,  msiip 

ured  by  the  electrometer  im  tliod,  wore  found 
to  practically  obey  Ohm's  law.  It  was  point* 
cd  out  that  in  such  oases  the  contact  resist* 
ance  was  probably  only  a  small  pwtion  of 
the  entire  resistiinf'p. 

Professor  Uallock  preeeuted  a  paper  on  the 
'iCagnetic  Deflection  of  Long  Steel  Wire 
Plumb-lines.'  He  stated  that  in  the  course 
of  the  work  in  the  very  deep  shaft  of  the 
Tamarack  Mining  Co.  on  Lake  Superior  it 
had  been  found  desirable  to  plumb  down  cer- 
tain points  from  the  surface.  The  plumb- 
lines  used  were  of  }so.  24  piano  wire  and  tiie 
weights  were  fifty  pounds  of  ino.  At  fitst 
the  lines  were  16.33  feet  apart  at  the  top  and 
they  were  later  moved  to  17.68  feet  The  xe- 
maricable  observation  was  madia,  that  in  thn' 
firat  case  they  were  0.08  ft.,  and  in  the  second 
case  0.07  ft.,  further  npnrt  at  the  base  than 
at  the  top.  It  was  pointed  out  that  a  deflec- 
tion of  sueh  an  amount  eould  not  be  c^laiiMd 
as  due  to  the  gravitational  attraction  of  the 
walls  of  the  shaft  for  the  nearer  plumb-bob. 
Ftofessor  HaBaA  anggestsd  that  die  effeet 
was  probably  due  to  the  magnethcation  of  the 
wire  and  the  consequent  repulsion  of  the  north 
poles  at  the  bottom.  In  order  to  test  the  pas> 
sible  applicability  of  this  tkeoiy  a  numhav  «f 
oxporinients  were  ninde  in  the  research  nhaft 
at  Columbia  University  which  gave  much  cor- 
roborative evidanoe.  Two  plumb-lines  about 
66  ft  hmg  wen  suspended  in  the  shaft  One 
was  of  copper  wire  and  the  other  of  ir'-n  -srire, 
about  0.03  in.  in  diameter.  I^ead  weights  were 
attached  and  it  wae  found  thai  the  linee  were 

about  .\  in.  elo-ser  topether,  at  the  bottom, 
wliea  the  iron  line  was  south  of  the  copper 
than  whan  it  was  norA.  Two  Cues  of  irea 
wire  were  also  ussd  and  the  distance  apart  at 
top  and  bottom  measured.  The  deflections  ob- 
tained were  of  the  same  order  of  magnitude 
aa  those  produced  by  the  earth's  field.  Theda* 

flretions,  thus  oVpfained.  ^'ive  evidence  of  flie 
action  of  magnetic  forces  of  sufficient  magni- 
tude to  explain  the  deviattons  obeervud  in  the 
plumb-lines  in  the  Tamarack  shaft 

Professor  Halloek  al.^o  deseril>ed  a  form  of 
recording  thermometer  which  he  had  lat^ 
devised.   It  consists  of  a  large  aopper  bvAr 
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which  was  connected  by  means  of  ^capillary 
copper  tubing  to  a  series  of  cells  similar  to 
those  used  in  the  construction  of  aneroid 
barometers.  The  bulb,  tube  and  cells,  were 
filled  with  oil  and  the  recording  ™««li»tii>wa 
attached  to  the  aneroid  cells. 

P.  L  Tuns, 
Beeniarf. 

PBILOfeOraiOIUi  aOCBTV  ov  WASBOtOrOH. 

At  the  S'ISth  mecttngr,  held  on  Jarumrj^  1?*, 
1902,  Mr.  L.  P.  Shidy,  Chief  of  the  Tidal  Di- 
Tision,  Coast  and  Geodetio  Surrey,  gave  a 
bnef  'Explanation  of  the  Currents  in  Unalga 
Pasa,  Aleutian  Islands,  Alji'^kn  '  Dr.  Dall 
spoke  of  the  difficulties  of  navigation  in  this 
pttM  wben.  there  is  a  etrong  eaxwat,  and  4^  die 
unaccountable  raying  away  of  the  vind  near 
the  center  of  the  pass. 

He  eaid  tbat  Hieae  euiranti  seem  to  oonform 
to  Torricelli's  tliMnwn  for  tbe  flow  of  liqaidt 


Tarn. 

12  =  Noon. 

How. 
Juoel4,lWl 

8 

» 
10 
11 
12 
IS 
14 
18 

le 

17 
18 

Jane Ifi^ 1801 
8 
9 
10 
11 


(!iie  to  a  (lifTerenoe  of  head^  iriiieh  may  lie  ex- 
pressed thus: 

y^y/og,j  [^.^,f_  second, 

wbere  (7  =  32.1722  feet  =^  the  Trior ity  of  a  fall- 
xng  body  at  end  of  iir&t  &ecoud,  and  ci— tii6 
diftorenoe  In  fset  between  the  elevation  of  tiw 
vater  ■orfaoea  at  each  end  of  the  atrait 


If  no  extraet  the  square  root  of  ig,  we  have 

7=8.0215  Vd  feet  per  second, 

or  converting  tUs  into  nautical  miles  per  hour* 

it  becomes 

in  wlu<3i  d  is  eipreaed  in  feet,  as  beloiei* 
The  tides  at  each  end  of  Unalg*  Past  Wtm 

tabulated  in  the  aerompnnyirg:  table. 

The  computed  velocities  of  the  current  in 
tbe  given  table  were  obtained  by  tbe  spplioa- 
tion  of  Torricelli's  thoorc:!-..  It  may  be  ro- 
marked  that  there  is,  in  general,  a  satisfactory 
agieement  between  tbe  obeev?ed  and  oom* 
putcd  vcloQitie0%  The  tuaea  of  changing  direo- 
tion  of  flow  nr©  correctly  given  by  computa- 
tion, and  the  interesting  pheuomeuon  which 
ocourred  at  16  boms  on  June  14, 1801,  where 
the  southerly  curront  had  docTcasrd  to  1  knot, 
and  then  increased  again  without  reversing 
ita  dueetion,  is  Mprodaoed  by  oompiLtation 
witiun  email  limhs  of  mor. 


Professor  J.  H.  Gore  gave  an  account  of  the 
proposed  'Draining  of  the  Zuider  Sea,'  illus- 
trated by  many  lantern  slidea.  Tbe  old  plans 
have  been  found  commercially  impracticable, 
and  the  plan  definitely  recommended  by  a 
large  Commission  appointed  in  16&2  is  tbe  fol- 
lowing: Only  those  portiooa  are  to  be  reelaim- 
ed  that  have  a  elay  bottom;  thia  leavea  free 


1  Vise. 

+  Inillrttes  a  Nortberljr  Current. 

—  IndirntM  a  Southerly  (rurrenU 

1  Houlb  find  of  {*au. 

North  End  of  Pms. 

Compu'ed. 

Obwrred. 

Feet. 

Feet 

Knot*. 

Knots. 

3.14 

2.91 

+  2.3 

J  2.6 

3.7fi 

3.20 

-f  3.5 

3.7 

4..'^ 

3.87 

-f  3.4 

+  3.1 

6.00 

4.69 

-f-  2.6 

-f  1.9 

HM 

5.63 

+  0.8 

+  0.6 

6.31 

6.38 

-  1.2 

-1.1 

6.86 

7.12 

—  2.4 

—  2.4 

7.21 

7.84 

—  1.7 

—  1.7 

7.20 

7.28 

~  1,3 

—  1.0 

6.84 

7.03 

-2.1 

—  1.8 

6.68 

6.89 

—  2.2 

—  2.0 

■ 

2.86 

3.17 

-2.6 

—  2.4 

3.02 

3.06 

—  1.0 

—  0.5 

3.78 

3.S2 

-t-3.6 

-f-8.8 

6.a 

3.78 

+  8.7 

+  5.8 
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tho  moutbt  of  rivers  and  the  present  lines 
of  water  communication.  First,  a  preat  eea 
dyke  sliould  bo  built  at  the  north  end  with 
aiaiiy  locks,  and  with  slaioefwayi  to  allow 
drainage  at  low  tiJe;  iIi-m  v.-i!1  require  some 
ten  years  and  cost  $16,000,000.  Then  a  tract 
of  52,000  in  the  N.  W.  part  ahouM  be 
dyked  and  drained,  requiring  five  years  anl 
f5,r>nO,000.  Continuinp  the  work,  in  all  about 
a  million  and  a  quarter  acres  would  be  re- 
etaimed  in  thirty-thx«e  jaan*  time  at  a  ooet  of 
$00,0'^H^'.(VHi.  Experience  shows  that  such  lands 
can  be  rendered  arable  in  about  three  years; 
and  it  is  eetimated  tiiat  tliqr  oeuld  b«  lented 
the  state  at  97  per  aore  per  year.  Tlie 
report  is  a  model  of  thoroughness  for  its  con- 
sideration of  eveiy  interest  involved.  The 
project  now  awalli  the  ooasideiratl<m  «f  the 
leBialative  body. 

Charles  K.  Wsao^ 
Beeretary. 

THE  EUSiU  MlTOU£LL  SCIENTIFIC  SOCIKTY. 

Thb  Society  held  ite  one  Imndred  and 

thirty-eifirhth  in«H>ting  on  Jan.  21  at  the  Uni- 
versity of  North  Oarolina.  The  following 
papers  were  read: 

'Rsoently  DiMOvend  IGnoals  In  North  Can»> 
Una  ':  J.  H.  Pratt  and  Collikb  Cobb. 

'Ariiona,  Its  Mineral  Wsalth':  J.  H.  Pbatt. 

Ohas.  "BtMoamux, 

DlHOUaHlON  AND  CORRESPONDEKCE. 

tm  ouLT  Mummno  wavs. 
Lf  the  Monthty  WttMitr  Btview  for  Nor., 

lOni,  Dr.  O.  L.  FasaipT  has  an  interesting  arti- 
cle on  '  The  Westward  Movement  of  the  Daily 
Barometric  Wave.'  Tbe  article  is  illnatrated 
by  ciiarts  showing  the  lines  of  equal  pressure 
departure  in  the  western  hemisphere  for  each 
hour  of  the  day  for  the  month  of  July.  Dr. 
Fassig's  study  was  suggested  by  my  own  paper 
on  the  eclipse  cyclone  and  the  diurnal  cyclones, 
but  he  was  the  first  to  eomplete  charts  of  this 
kind  and  his  charts  add  much  to  a  icnowledge 
of  the  beharior  of  the  daily  barometric  wave 
and  will  no  doubt  aid  materially  in  clearing  up 
tbe  cause  of  this  wave. 


The  charts  show  very  clearly  that  Aft  di* 

umal  areas  of  high  and  low  pressure  have 
distinct  centers  like  the  cyclciues  and  auticy* 
donee  of  the  weather  map,  but  unlike  the  Ut> 
tcr  move  rajndly  toward  the  west  instead  of 
toward  the  east  ICoreover,  the  charts  show 
Teiy  itrikinf^  the  effoet  of  ooean  and  eonti- 
nent  on  the  depth  and  position  of  the  diunial 
areas  of  high  and  low  pressure,  and  one 
can  scarcely  doubt  that  surface  heat  and  cold 
play  a  teiy  important  part  in  thab  forma- 
tion. 

Particularly  instructive  in  this  connection 
is  the  behaTiev  of  the  euly  morning  minimwn 
of  pveseure.  At  2  a.  m.,  75th  meridian  timet 
it  is  chiefly  over  the  t^vo  Atlantic  oceans,  and  is 
central  over  the  North  Atlantic,  the  cold  ocean 
at  this  time  of  year  when  contrsated  with  the 
surrounding  continents.  Between  8  a.  m.  and 
6  a.m.  this  barometric  minimum  passes  over  the 
landaMas  ofNerthandSouthAmerica  andthen 
tiie  low  pressure  is  found  central  orar  the  cold 
southern  continent  where  winter  prevails,  and 
the  presmure  scarcely  falk  below  normal  in  the 
warmer  nottiism  continent.  These  facts  ap> 
pear  to  point  very  clearly  to  the  dependence  of 
this  depression  on  a  relatively  low  surface 
temperature,  and  are  in  lina  with  die  auggas* 
tions  in  my  papers  on  ihiB  edlipse  <9clona  sad 
the  diurnal  cyclones,  namely  that  Ihe  mom- 
ing  uiiuiiiiuiu  of  pressure  is  the  result  oi  a 
cold  air  cyclone. 

The  afternoon  barometric  minimum  moves 
from  South  America  to  North  America  during 
the  afternoon  following  the  plaoa  of  hij^isBt 
temperature,  thus  indicating  its  dqisndsnee  on 
surface  heatinf?. 

Mr.  Fassig  does  not  state  from  what  source 
his  data  are  obtained.  In  drawing  my  om 
charts  T  have  fovind  a  preat  scarcity  of  data 
from  over  tbe  Pacific  Ocean.  The  data  for 
South  Ameriee  win  be  greatly  added  to  when 
Professor  Bailey'^  observations  are  published 
in  the  TTnnani  Annnls.  Tn  mnstructing  my 
own  charts  I  scaled  off  the  values  at  his  sta* 
tions  horn  the  curves  published  him  in  Ihi 
Ameriem  MBtaoratogieal  Jovrnalt  VoL  XIX.« 
p.  SSL 

H.  H.  Clattom. 
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VOTES  ON  ntOROANlC  CHEMtBTRT, 

Amoko  tlie  compounds  which  the  high  tem- 
perature of  the  electric  furnace  has  rendered 
eoMj  of  preparation  are  the  borids  of  the  met- 
alfl,  few  of  wbieih  were  known  until  within  tho 
lost  decade  or  so.  Moissan  has  described  the 
borids  of  the  alkaline  earths,  of  iron,  nickel, 
and  oobalt,  and  of  otibcni  and  sflioon.  In  the 
last  iiumli<>r  of  the  Journal  of  the  Chemical 
Society  Tucker  and  Hoody  recount  the  prep- 
acmtion  of  the  bonds  of  chromium,  molybde- 
mun  and  tungsten,  and  of  zurooniuin.  All  were 
made  by  heating  the  mixed  elements  in  the 
electric  f  umaoe^  and  axe  ciyBtalline  bodies  of 
gnat  haxdoiew;  diey  an  but  iligiiily  attaofced 
bj'  hot  concent rutod  aclda,  except  that  tlie 
moiybdenum  and  tungsten  borids  are  vigor- 
ously acted  on  by  hot  aqua  re^a.  -  The  formu- 
las obtained  by  analfBis  ai«^  OrB»  ICo^tf  WH^ 
and  Zr,B..  The  autliors  suggest  that  as  a 
consequence  of  their  high  fusing  point,  hard* 
nen,  and  good  erTstalliaatioB,  it  ia  (luita  poa- 
sible  that  some  of  these  and  otbe*  bovids  may 
provo  to  have  industrial  uses. 

ETHYLENE  FROM  INOROASIC  SOURCES. 
Ik  a  recent  Journal  of  tJte  Socifty  of  Chem- 
ical Indtutry  the  aame  authors  describe  the 
ptodvetion  of  ethylme  from  inorganio  sornxsaa. 
Since  calcium  carbid  when  treated  with  water 
evolves  acetylene  and  aluminum  carbid 
«f(df«a  mediane^  it  was  hopad  Hiat  a  mixtun 
of  these  carbids  would  give  ethylene,  but  this 
was  found  not  to  he  tho  case ;  only  acotylf>n«» 
and  methaoc  were  obtained.  VVheu,  however, 
a  mixture  of  barium  silioid,  which  evolves  hy- 
drogen, with  calcium  carbid  is  decomposed  by 
water,  ethylene  is  present  in  the  evolved  gases 
to  the  extent  «f  two  per  eent  If  barium  oar- 
bid  is  substituted  for  the  ealoium  carbid,  the 
gases  contain  up  to  fifteen  per  eent.  of  ethy- 
lene. 

OBOAinO  ASAOOKITE  AVD  OALOITB. 

A  NEW  reaction  to  distinguish  between 
aragonite  and  calcite  is  given  by  W.  Meigen 
in  the  Cmtralblatt  fiir  Mineralogie.  The 
ftiely  powdered  substance  is  boiled  for  a  few 

moments  with  a  dilute  solution  of  cobalt  ni- 
trate.   In  the  presence  of  aragonite  a  lilac 


red  precipitate  of  basic  cobalt  carbonate  is 
formed,  wliile  ealoite  remaina  unooloied  even 
after  prolonged  boilinp.  ir  occasionally  col- 
ored yellow.  Magnesium  carbonate  i»  also  un- 
changed in  oolor  and  ealeium  phosphate  gives 
a  blue  pieeipitate.  Using  this  diagnostic  re- 
action upon  shells,  corals,  and  other  animal 
remains,  both  recent  and  fossil,  the  author 
givea  loof  liats  of  thoae  eonaktinir  of  arago- 
nite and  calcite  respectively.  No  rule  of  dis- 
tribution is  apparent  from  his  lists;  most  o]^ 
ders,  leoent  and  foesil,  aie  xepiesentad  in  both 
claflses.  The  larger  number  of  eonla  are 
aragonite,  but  corallium  and  tubipora  are  cal- 
cite; the  outer  shell  of  trigona  is  calcite  while 
tiw  inner  afasU  k  aragonite:  tlm  aigonMila  an 
calcite  but  nautilus  and  sepia  an  amtonita; 
hens'  eggs  are  calcite. 

urauiiaioir  or  fluorin  from  maiuBft  mants. 

When  natural  phoephatee  are  decomposed 
by  sulfuric  acid  in  the  numufaoture  of  super- 
phoaphate  fertniiera,  there  ie  a  eonaidaraUe 

quantity  of  hydrofluoric  acid  set  free  as  Buch, 
or  as  fluorid  of  silicon.  This  is  especially  the 
ease  when  apatite  is  used ;  indeed  this  fact  de- 
traefa  very  materially  froui  the  value  of  iJia 
immense  apatite  deposits  of  (^^snada.  In  Ger- 
many manufacturers  are  compelled  by  law  to 
prevent  the  eaoape  of  these  deleterious  gaaaa 
into  the  atmosphere  and  efforts  are  being 
made  to  utilize  the  waste  product.  By  leading 
the  gases  through  water,  fluosilicic  acid  is 
framed  and  from  tiiis  solution  sodium  fluoaiU- 
cate  or  maffnesium  and  aluminum  fluosilieates 
may  be  readily  prepared.  The  last  two  have 
eome  uae  in  hardening  eakaiwoua  atone.  Hone 
recently  it  has  been  discovered  that  fluosilicic 
acid  has  strong  antiseptic  properties  and 
that  as  a  preservative  of  manure  it  surpasses 
plaster,  kainite  or  superphosphate  of  lima 
The  denitrifying  action  of  bateria  is  checked, 
preventing  the  loss  of  nitrogen.  The  greatest 
difieulty  in  tlie  way  of  ila  adoption  for  this 
purpose  is  its  preparation  in  suitable  form. 
The  aqueous  acid  in  bottles  would  hardly  be 
acceptable  to  the  farmer  and  no  satisfactory 
absorbent  of  the  acid  has  been  found.  A  pat> 
ent  for  a  now  manrire  preservative  has  recent- 
ly been  taken  out,  in  which  the  fluosilicic  acid 
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i»  inoorporated  with  day,  with  the  bases  of 
which  it  for  tlie  most  i)iirt  oombinos.  TVIth 
this  powder  gcxas  anuther  conBiBting  of  a  por- 
0118  snbitaDce  «aturated  with  sulfttrie  acid.  A 
small  quantity  of  each  powder  is  scattered 
over  the  manure  pile  and  b;  the  action  of  the 
aulfarie  aeid  on  the  fluotilicatea  fluosilieic 
ucid  is  genecAtod  which  acta  as  an  autiseptic. 
In  describing  this  process  in  the  Client iktr 
Zeitung  C  Elschncr  suggests  that  it  would 
be  mon  eecnumiical  to  vbeoiti  tlM  gnes  di- 
rorfly  hy  lime  and  then  dry  the  calcium  flno- 
silicate  formed,  and  that  a  powdered  biaulfate 
eoold  be  more  adTontageously  used  than  sul- 
furic acid.  Should  some  pnetiflable  method 
lie  devised  fur  utilizing  thw<»  noxioM«  pn^es  it 
would  give  great  value  to  many  apatite  de- 

poiits  which  contain  too  mudk  fluonpar  to  ba 
ntilind  at  pnaent 

A  GYI^UM  WEATHEB-SCALE. 

Around  the  'Stone  Gallery'  at  the  base  of 
St  Paul's  Cathedral  is  a  baluBtrade  of  Port- 
land atcau^  auimomited  by  a  hear}'  coping  of 
the  same  materinl.  All  of  the  s^tone  I-*  ^rreatly 
weathered  and  coated  with  a  gray  or  black  de- 
posit, niicii  waembling  boikr  aeala.  Undar 
the  coping  this  attains  a  thickness  of  three- 
quarters  of  an  inch.  An  examination  of  this 
deposit  is  given  by  K  Q.  Clayton  in  the  Pro- 
etedinga  of  dw  Ghamiflal  foolelr.  Tt  ntmtaiaa 
no  fiiiifroid  matter,  and  contrary  to  expecta- 
tion no  carbonates  were  found  in  it  It  is  es- 
Mtttiidly  ealctnm  sulfate^  with  a  amall  amount 
of  silica.  Since  there  is  no  neighboring 
Miurce  of  sulfates  the  conclusion  is  reached 
that  it  has  been  formed  by  two  centuries'  sol- 
vent and  weathering  aotion  of  rain,  charged 
with  sulfurouf!  nnrl  sulfuric  acids  derived 
from  the  gases  ami  smoke  of  innumerable  sur- 
nmnding  diinmaya.  The  rain  water,  running 
and  dripping  from  the  under  side  of  the  cop- 
ing stone,  has  here  loft  an  especially  thick 
deposit,  which  preeents  a  curiously  close  re- 
aemblance  to  a  deposit  of  caleanou'^  tufa 
  J.  I*  iL 

OURBryr  yoTES  o.v  phybioqrapet, 

PHYSIOaRAPIIT   OF  WISCONSIN. 

CoLUB  has  4!ontributed  two  articlea  on  the 
l»h3»iosM|ihgr  of  hia  State.  The  iint  ('Phjni* 


ography  of  Wisconsin,'  BulL  AvmT'  Bureau 
deogr..  11.,  lOOO.  270-2S7)  is  a  general  and 
elementary  account,  giving  fuller  statement 
of  features  due  to  glacial  action  than  to  those 
dfitcrminod  by  the  und^•rIyin^^  rook.  The  sec- 
ond (' Wisconsin  shore  of  Lake  Superior,'  BuU. 
OeoL  Soe.  Amer.,  XII.,  1901,  197-816)  ia  the 
result  of  detailed  local  study,  with  qiMcial 
reference  to  shore  features  in  the  neighbor- 
hood of  the  Apostle  Islands.  Those  islands 
oonsist  of  horiaootal  aandstones,  usuaUgr 
i  ?ifT<'d  niid  caved  alnnp  the  watr-rline,  Init  also 
modified  by  bars  and  spits,  of  which  the 
largest  encloses  Ohequamegon  boy. 

In  both  these  papers  the  bluff  by  which 
(Icbceiit  is  iiiadf  from  the  northwest  border  of 
the  uplands  of  disturbed  Kewccnawan  rocks 
to  the  lower- land  of  horisontal  Mttdatonca 

hnrdfrin!^  Lakt'  Sujiorior  is  dcsi-riV'td  as  a 
fault  scarp,  'formed  by  the  movement  of  rocks 
one  upon  the  ether,  *  *  *  partieulaily  notice- 
able because  it  is  not  formed,  as  most  of  the 
Wisconsin  rlilTs.  nrc,  Iw  ••ro-iion.'  TIuh  iutor- 
pretatiou  of  the  reccucy  oi  the  fault  is  novel. 
The  considerable  erosion  indicated  by  the 
truncation  of  tlio  \ipturnrd  odpots  of  the  sand-. 
B tones  near  tho  fault  line  throws  some  doubt 
upon  the  accuracy  of  OoUie's  view;  ahoold  it 
be  proved  correct  the  scarp  would  be  an  in- 
tcresfirfr  addition  to  our  physio^rruphic  types, 
f'>r  faulUi  that  are  young  enough  to  prvsarve 

something  of  their  initial  topographic  «qpi«a- 
slon  are  ran  in  the  eastern  half  of  ourcouatiy. 

OLAOUL  IWMKMf  HI  BKT8. 

The  laccolitbic  mass  of  tlie  Island  of  Skji, 

west  of  Scotland,  was  deeply  dissected  in  pre- 
glaoial  time.  During  the  glacial  period,  its 
mountains  bore  local  glaciers,  whose  eastern 
nienil)cr3  stornmed  the  great  ice  sheet  that 
came  westward  from  the  Scotch  higKUnti«, 
dividing  it  into  two  parts  which  flowed  north- 
west and  southwest  out  to  aea.  The  effects  of 
the  Skye  plaeiers  nn  agents  of  erosion  have 
lately  been  studied  by  Harker  ('Ice  Erosion 
in  the  Gnillin  ffilb,  Skye,'  Tram.  Bop.  Soe. 
EJinbur.jh,  XL.,  1901,  221-2.'>2,  mnpV  Tie 
finds  that  the  floors  and  walls  of  the  ice- 
soouMd  TaHaya  aihibit  much  leaa  relation  to 
rock  atrootora  tiian  is  mmal  in  diatrieta  of 
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sidMmial  «ratt«n  oolr,  and  legarcb  this  m  * 

natural  conscqxionco  of  the  masslvcness  and 
relative  rigidity  of  the  ice  streams.  The  val* 
le!jB  are  oomparativdr  ttraight,  with  broad 
floors  and  rather  amoodi  and  steep  sides,  haadr 
ing  in  amphitheaters  or  corrios  that  seem  un- 
duly large  for  their  draioage  areas.  The 
TaQey  floors  foequeatly  dssoand  \ff  abnq^ 
slopes  to  lower  and  lower  levels.  Kock  basins, 
excavated  in  the  valley  floors,  and  holding 
lakas,  are  justly  regarded  as  subordinate  and 
incidental  to  tba  gODWral  sourmg  of  the 
shallower  and  narrower  pre^^Iacial  valleys  to 
their  present  trough-like  form.  Shun  bide 
^ena  apea  eharaeteristicany  on  ibe  walla'  of 
the  larper  valleys  to  wliicli  tlicy  are  tributary. 
The  divides  between  the  uppermost  corriee  of 
the  mam  valleys  are  sharply  serrate,  in  con- 
sequence of  the  retrogressive  oosion  of  the 
glaciers  that  headed  in  the  corriea,  as  has 
been  pointed  out  by  Bichter  for  the  Alps,  and 
Ir  ICatthaa  for  the  Big  Horn  range  of  the 
Bocky  mountains. 

Tba  comparison  instituted  by  Harker  be- 
tMSB  Txnara  and  glacten  ia  not  altogeihar 
satisfactory  inasmuch  as  it  fails  to  point 
out  cert-ain  similariti!"?  lietween  the  two.   It  ia 
stated  that,  *the  bed  oi  a  river  which  has  at- 
totned  a  mature  state  nmintaina  a  aieadr 
gradient  so  long  as  the  volume  of  -water  is  un- 
changed'; but  it  is  the  surface,  not  the  bed,  of 
tba  liTer  that  fllionldbe  f3nudaaeribad.  Thebad 
af  a  Bwtim  rivw;  auicib  aa  the  Hissiaaippi*  baa 
numerous  hollows,  whose  dimensions  are  to 
these  of  the  river  in  about  the  same  propor- 
tien  as  tte  dfanaaaioaia  of  roek  baaina  ai«  to 
those  of  the  glaciers  that  scoured  them  out. 
Wbsn  a  mature  river  crosses  a  reef  of  re- 
liatant  rodi,  it  habitnaUr  airaepa  out  a 
•  diallow  basin-like  depteasifiB  in  the  weaker 
wjcks  next  up  stream;  while  another  basin 
may  be  eroded  by  the  plunge  of  the  waters 
dosm  stream  f nxn  the  Mef.  Bivers  whose  vol- 
umo  is  rT'  ntlv  reduced  in  the  drj'  season  ex- 
hibit the  hollows  in  their  bed  as  a  series  of 
poola  atrang  togetber  by  tiie  dindnisiied 
Itwaai    It  therefore  seems  wrong  to  say  that 
*ice  f>rn«i'>n  f!"ps  not  like  water  erosion,  work 
coofitantiy  towards  the  establishment  of  an 

mm  gmdiaai  aLmg  a  valleif  /  Beth  tend  to 


eataUidi  even  gradients  in  their  surface;  both 

produce  inequalities  in  theirbcds;thc  inequali- 
ties of  a  river  bed  receive  little  attention ;  they 
are  oompazativdr  small  and  are  vauallj  out 
of  sight;  the  inaquftlitica  in  iha  beds  of  ex- 
isting grlflciers  are  even  leas  open  to  observa- 
tiou,  although  it  can  hardly  be  doubted  that 
titey  exist.  The  inegualitiea  in  the  beds  of  ex- 
tinct placiers  are  often  so  larpe  and  so  plainly 
visible  that  their  analogy  with  the  hollows  in 
river  beds  is  too  commonly  overlooked. 

THE    SKVERK  BORE. 

A  SERIES  of  views  of  the  Severn  bore  taken 
with  a  bioscope  camera  by  Vaughan  Cornish 

was  thrown  on  the  screen  at  a  meeting  of  the 
Boyal  Geographical  Society  of  London  in 
November  last,  the  first  ciuematogrupluc  illus- 
tration of  this  tidal  i^ienomenon.  Four  of 
the  views  are  reproduced  in  the  Oeographical 
Journal  for  January,  1902,  and  show  the  ap- 
proach and  passage  of  the  bore  with  aoma  dia- 
tinctness.  Cornish  proposes  to  make  similar 
studies  of  other  tidal  rivers.  His  well-known 
bludius  uf  rippled  saudd,  under  waves,  tides  and 
winds  have  been  publtshed  in  recent  yeaia. 

 W.  IL  DAvn. 

BgnSBMEVT  Of  MOVBIBUR  BATOJf. 

The  report  of  the  proceedings  at  a  meeting 
of  the  faculty,  alumni  and  friends  of  M.  Uaton 
da  la  Goupilliirs  on  the  occasion  of  hia  retire- 
nient  from  the  directorshv  of  I'Ecole  nationale 

sup^rieiirc  des  Mines,  aecepting  Yice-Prcsi- 
deucy  oi  the  Goiiseil  general  des  Mines  is  just 

distributed.  This  oereoKHiy  took  phoe  June  8^ 

1901,  in  the  great  auditorium  of  the  Soclete 
d'Encouragemeut.  The  list  of  contributors 
numbered  560  and  die  farewell  offerings  wen 
numerouB  and  Tarious,  including  a  bust  of  M. 
Haton  and  bronzes  by  Dubois  and  others. 
The  bust  is  reported  to  have  proved  a  very  ac- 
eurate  Hkenesa  of  its  distingnisbed  original 
The  addrcri.scs  were  made  hy  M.  Parnot,  Di- 
rector of  the  Ecole  des  Mines,  and  M.  Lemon- 
nier.  president  of  Ae  Aaaodation. 

M.  Ha  ton  was  'J^ldve  ingAiieur'  in  18ftS^ 
when  nhont  20  years  of  flfye,  was  made  pro- 
fessor in  the  preparatory  course  immediately 
em  gndnation  aa  Ing)fittieHi>,  taui^  ipeaeral 
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ebfimiKtiT  in  18M  «ad  tamOtmutlam  pure  and 
applied;  in  1878  be  became  proferaor  in  the 

roiirsH  then  including  machine  and  exploita- 
tion uf  uuuuii,  aud  became  director  of  the 
Sebool  of  mom  in  1887.  where  ha  imainad 
until  tho  end  of  the  XlXth  century,  nearly  a 
holf-centuiy  of  continuous  service,  sub- 
atantiaUr  all  at  I'Eoole  dee  Hinea.  Hia  ptin- 
d.pal  workjB  had  meantime  been  published,  on 
'Mines  nnd  Mining'  and  on  'Thermodynamics 
and  Motor-Machines.'  He  had  been  caUed  to 
Minra  on  aavenl  international  juries,  and  on 
various  commissions,  nnd  had  earned  many 
honors,  includioc  that  of  Member  of  the  In- 
atitnta  in  1884  and  of  'gfand-oflteier'  of' the 
Legion  of  Honor  in  1900. 

In  replyinpr  to  the  cordial  and  eloquent  ad- 
dreeaes  of  MM.  Caruut  aud  Lemounier,  M. 
Baton  atated  that  alumni  of  the  adiool  had 
supplied  ^9  memb«n  of  the  Inatitttte  and  8 
'  Correspondents' : 

"Hommn  d^aeHan,  A««ilw  eaqploralawt,  ck«f 
de  grandet  indxutrim,  im§ininm  ehorgh  d» 
la  eonduite  des  travatix  ou  dcs  affaires,  ihf  sou- 
iienn0nt  dans  le  monde  entier  le  bon  renom  de 

The  Compte  R»ndii,  as  its  frontispipec,  has 
an  ezoellent  portrait  of  M.  Haton  de  la  Qou* 
piUiim  It  indieataa  that  ito  original  retaina 
his  youth  and  ▼igor  wonderfully  and  we  may 

hope  for  him  many  more  years  of  active,  fruit- 
ful and  honorable  life.  UIb  friends  in  this 
eonntty  will  cordially  unite  with  those  about 
him  in  wishing  for  him  'many  happy  neir 
years.'  B.  H.  Thubstoh. 


BOIMKTIPW  KOTBB  AWD  VMWa. 

pRoressoB  E.  C.  PicKERtNo  has  completed 
twenty-five  years  of  service  as  director  of  the 
Harvard  College  Observatory,  and  in  recogni- 
tion of  the  fact  tho  ^tatf  of  theObaervatoiT  haa 
presented  him  with  a  silver  cup. 

The  condition  of  Professor  Rudolf  Virchow, 
who  recently  suffered  an  injury  from  a  fall, 
oauaea  appraheiiaion  to  hia  pliyiieiena. 

Dr.  W.  W.  Keen,  who  is  at  present  in  India, 
recently  fell  from  hia  horse,  fracturing  one  of 
his  davides.  The  a(»iident  was  not  serious. 

Tbe  daily  papen  atate  that  Pieaidant  Boea»> 


velt  haa  ovemded  the  deeiaion  of  Seeratuy 

Long  to  send  Capt  Charles  H.  Davit!,  supetin- 
tendent  of  the  Xaval  ObfM^rvntory,  to  Hf»a. 

Dbl  Uenbt  B.  Kuuhel  was  appointed  state 
geokgiat  of  New  Jeiwy  hgr  the  board  of  mana- 

gers  of  the  Geological  Survey  at  their  meet- 
ing on  January  10.  Mr.  Kiimmel  has  been 
connected  with  the  Survey  since  1892,  and 
since  1899  has  been  assistant  state  geologist^ 
being  in  charge  of  the  work  ,Hlncc  Dr.  Smock's 
resignation  last  July.  He  is  a  graduate  of 
Beloit  College^  A.B.  1880,  and  did  po«t-ffrada> 
ate  work  in  geology  at  Harvard  University, 
and  the  University  of  Chicago,  from  wliioh  he 
received  the  degrees  of  A.M.  and  PluD.  re- 
spectively. He  was  elected  a  fellow  of  the 
Geological  Society  of  Amerioa  in  1888. 

Samuel  McCune  DkdsaT,  assistant  pro- 
fessor of  sociology  in  the  University  of  Penn- 
•7lvania»  haa  been  nominated  for  OonuniaaioB* 

er  of  Education  in  Porto  Rico. 

Thb  Paris  Academy  of  Medicine  has 
awarded  its  Hugo  prize  of  |200  for  the  best 
woffkentibehiatotyof  madieinetoDr.  Ifidanle 
Lapinska  for  her  book  011  tiia  hiatoiy  of  wamtt 

physicians. 

Db.  Chabl£s  H.  Burnett,  a  well-known 
writer  on  diaeaaea  of  the  ear,  died  at  Biyn 
Mawr,  Pa.,  on  Jannaij  80,  aged  aixtr-one  yean* 

Lieutenant  vo?f  SrecspELn,  after  n  V  il!  mu 
ascension  from  Potsdam  to  study  artificial  res- 
piration, waa  killed  in  die  deaeent 

The  American  Philoaophicat  Society,  Phila- 
delphia, has  arranged  for  a  general  meeting  on 

April  3  and  4,  and  a  largt?  number  of  scientific 
men  from  all  parts  of  the  country  have  signi- 
fied their  itttontian  of  being  present.  Vemben 
wishing  to  present  papers  are  asked  to  com- 
municata  the  titles  to  the  secretaries  without 
delay,  ao  Huii  they  may  be  inaerted  in  the  pre- 
liminary program  which  will  be  issued  as  soon 
after  February  15  as  practicable.  Members 
expecting  to  attend  the  meeting  ore  requested 
to  notify  die  aeevetariea  at  aa  eady  a  date  aa 
possible  so  as  to  facilitate  the  ananganaiilB 

for  thoir  entertninment. 

The  'Leopoldinisch-Carolinische  Akademie 
deutaeber  Naturf onoher,'  now  in  BaUi,  eala- 
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braUnl  the  t\v>.  liuinlicil  a:ul  liftirtli  ;mnivt'r- 
»iir>-  of  its  louiidatiou  on  Januaiy  1.  The 
academy,  under  the  name,  'Aeademia  Natnne 
Corioaonua,'  held  its  first  meeting  in  Schweiu- 
furt  on  January  1,  1652,  and  Ih  thus  the  oldest 
academy  of  suieucoa  north  of  Italy,  t^c  Royal 
Sooiety  having  twen  establiBlied  in  16^,  and 
the  Frenf^li  Arnrlrmy  in  IfUU!.  T\ic  a>  adotny 
besHn  the  publication  of  proceedings  in  1070 
and  enjoyed  extraordinary  iniyileges,  the  praai- 
dent  and  secretary  being  elevated  to  the 
nobility,  the-  fi>nnor  with  the  rank  of  er>unt. 
At  the  present  time  the  Academy  has  about 
nine  hundred  memhevs  and  ia  planning  for 
the  erection  of  a  new  building. 

The  AssoiMution  of  Americnn  TTniversities 
will  hold  its  annual  meeting  at  Chicago  on 
Febnuury  85.  26  and  87. 

pREsroENT  BLadley,  of  Yale  University,  will 
give  six  Lowell  lectures  at  Boston  on  'The 
History  of  Academic  Freedom.' 

PnomsoB  B.  E.  Fkbwow,  of  the  College  of 
Forestry,  Cornell  University,  will  lecture  in 
Ottawa,  Canada,  on  March  6,  before  the  Cana- 
dian Forestry  Association. 

UmwR  the  au8pioe»  of  Columbia  Univertity, 

Professor  William  D.  Burr  is  giving  at  the 
Cooper  Union  the  following  leotuxea  on  me- 
chanical engineering: 
Friniiary  4,  'Ancimt  CSvil  Baginetring  Works.' 

Fphni.iry  !1,  'Pridge*.'  The  Inftrr  portion  of 
tb«  l«t:tui«>  wiil  tiH'luilc  t)ie  treatment  cif  muaonry 
ar('h«8  and  Btupension  bridges,  with  eKamplra  of 
sppUcationa  to  the  loagcat  apans  yet  eontam- 

piated. 

February  18,  'Water  Worka  for  Cities  and 

Towna.' 

PebnuiTy  26,  'Some  Features  of  Rallroai  En- 

pinecring." 

March  4,  'Nicaragua  Rout*  for  the  Isthmian 
BUp  Canal.' 

March  1 1 ,  'The  Panama  Route  for  the  lathmiaii 

Ship  Canal  ' 

The  lectures  will  be  issued  in  book  form  by 
the  Columbia  TJmversily  Prsaa. 

Thrkb  lectures,  in  German,  by  ifax  Uhle, 
PkD.,  Hearst  lecturer  in  anthropology,  and 
director  of  the  excavations  and  cxploratiuus  of 
tile  University  of  California  in  Pent,  aw 
betng  given  aa  followa: 


February  3  and  5,  "Tlie  Sources  of  Ancient 
PrruviAD  ClviHntioD.' 
February  10,  'Some  Ineane  Ruina  of  Central* 

Pern.' 

AKTULiU  CuBTiSii  Jauus,  Es(^  lias  purcliased 
the  oolleotion  of  Ainu  ohjecta  made  by  Pro- 
fessor Bashford  Dean  last  year  and  has  pre- 
sented it  to  the  American  Museum  of  Natural 
History.  The  Mus4'um  haa  also  received  from 
Mr.  W.  Jochelson,  of  the  Jesup  North  Pacific 
KxiK  flif  i.iii.  his  Koryak  colleffir.n  frnm 
t^iberia,  consiatiug  of  about  1,!;^00  pteees, 
among  iriiieJi  there  are  many  objects  of  pre- 
hiatorie  age. 

Professor  J.  S.  Kinosley,  Tufts  College, 
announces  that  the  summer  school  of  biology 
Icnown  as  the  Harpswell  Laboratory,  eatab- 
liahed  at  South  Harpewdl,  ICaine^  in  1808,  will 
be  open  frota  Juno  1^?  to  September  13, 
1902;  the  regular  courses  of  instruction  begin- 
ning July  S,  and  oontiniiing  for  six  ireekBi 
The  laboratory  is  a  small  wooden  buikUng 
directly  on  the  shore  and  affordf  neeommoda- 
tions  for  fifteen  or  twenty  students.  South 
Harpawetl  ia  in  Caaoo  Bay,  aixteen  miles  from 
T'ortland,  from  which  plarc  it  i?;  reached  by 
stoamor.  Casco  Bay  has  a  rich  fauna  and 
flora  and  is  not  excelled  as  a  collecting  ground 
by  any  point  between  Eastport  and  North 
r«rolina,  Alrr  ady  ^19  ^pr-<''ii\<  of  invert<  l>rntc<» 
have  been  rejjorted  from  its  waters  and  many 
novelties  torn  np  each  season.  South  Harps- 
well  itself  is  well  situated,  being  ut  the  ex- 
froniity  of  a  narrow  peninsula,  ten  miles  in 
length,  thus  ensuring  frticJom  from  hot 
weather.  In  1901  the  thermometer  did  not 
reach  80°  in  the  laborntor\'. 

TiiK  Xew  York  State  Medical  Sf^eioty  at  its 
bCJisiou  in  Albany  on  January  29  received 
recommendations  cf  the  legislative  committee 

as  follows: 

That  loGsi  BoanU  of  Health  be  requested  to 
follow  the  work  of  the  Milk  Conmittee  of  the 

Xfw  York  City  Mclii-.il  Sixdety  in  the  efforts 
made  to  provide  puro  milk. 
That  the  reeommendation  nniking  toward  the 

establisliincnt  of  n  Njdionul  lT(.iIiI;  P.riin!,  uiili 
a  representative  in  tlie  President's  cabinet,  be 
indorsed. 

That  the  questions  involved  In  Sr.  Koch's  pa- 
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ptr  ftt  tba  London  TnlwmilOBin  Ooogran  upon 

'The  f'umiiimrK  .iliitii y  of  Bovin<>  Tuhfrculn^ls' 
invite  further  experiments  in  this  field  before 

«n7  eonelwioni  oaa  be  drawn  that  wouM  moiUy 
ttdating  methodg  for  denUag  vitli  tbc  disease. 

TiiK  rept^rt  of  tlic  lil)rnry  committpc  for  1901 
of  tlic  CtiUutfe  of  riiysiciaud  of  Philadtilphia, 
aa  abitraeted  in  the  PkiUtdtlphiA  Mtdieal 
Journal,  shows  G4.?^1fi  voluinos  in  the  library, 
incl ailing  1,UTU  duplicuUni.  4,07U  volumes 
have  acemntilflted  since  Jtily,  when  all  dupli- 
cates on  hnn<l  wore  dispoBcd  of.  In  nddition  to 
th<*  vnhinn  there  are  in  the  library  ri«,n95  un- 
bound pamphletji,  roportii  and  transactions. 
The  Hbraiy  reinilarly  reoeiTos  866  medicnl 
periodicals,  86  of  which  are  American,  and  270 
foreign.  2,212  inaugural  dissertations  b«To 
been  received  during  the  year. 

At  *  meeting  of  the  Beyal  Inatitute  of  Brit- 
ish Architeetfl  on  January  81,  a  paper  on  'The 

Recent  Architectural  Discoveries  at  Stone- 
henge'  wua  road  by  Mr.  Dctniar  Blow,  who, 
with  Dr.  Gowland,  superintended  the  excava- 
tions  which  were  made  in  October  last  for  Sir 
E.  Antrobus.  Mr.  Blow,  according  to  the  report 
in  the  London  rimes,  pointed  out  that  the 
great  monolith  called  the  leaning-stone  was 
the  largest  in  En^rlaiul.  Cli-i)]ia1ra'>  ntH^dle  ex- 
cepted. It  was  one  of  the  pillars  of  the  high- 
est tri1ithon»  and  stood  behind  the  altar-«tone 
near  whuill  it  leane<l  at  an  angle  of  65  <legrees. 
ITalf-way  up  it  had  a  fracture  one  third 
across  it;  and  the  weight  of  stouc  above  that 
&aetuie  waa  a  dangerous  strain  on  it.  It  had 

now  been  brought  to  n  vprfirnl  pnsttion.  Onr 
Roman  coin  and  one  Qcorgc  III.  pemiy  were 
found  quite  near  the  surface.  Numerous 
chippings  of  the  sarsen  and  blue  stone  of 
whi'-h  Slonehenge  was  built  wore  diiic<-ivori'<l. 
The  riintiS  found  wei-c  used  for  the  softer  sar- 
sen and  blue  stones,  and  the  hand'haxmners 
and  mauls  for  rough  dressing.  From  this  the 
deduction  had  been  made  that  the  buihling 
belonged  to  the  PaUeolithie  period.  All  authori- 
ties agreed  that  it  was  the  work  of  ft  highly 
civil)/e<l  people.  The  consfriK-lion  was  one 
of  a  stone  development  and  the  surface  of  the 
stone  was  finished  mudi  like  that  of  granite. 
The  design  of  the  pillars  was  in  his  opinion 
evolved  from  the  »b«pes  of  the  flint  instru- 


ments used  by  the  workman,  to  which  his  hand 
had  grown  accustomed.  Eaeh  pillar  had  a  bold 
i  ntnsis  in  it»  elevation,  and  in  Its  [  Ian  fore- 
shadowed the  column.  With  the  aid  of  the 
iUuatrationa  he  described  the  method  of  rais- 
ing the  leaning  stone  and  the  sifting  pr<x?e38, 
the  articles  found  being  afterwards  nhuwn  to 
the  audience.  Slonehenge  having  been  gen- 
erally supposed  to  be  of  the  bronx©  age,  it  was 
with  great  joy  that  In-  li^'iitcd  iip-.n  rlir  stone 
implcuieuta.  ll  was,  he  believed,  the  only  oc- 
casion on  «'hich  the  implements  wwe  found 
at^ttftlly  next  to  the  stone  building  where  ther 
were  used.  Sir  Xortuun  Lock.vcr,  in  opening 
a  discusoiou  on  the  paper,  aiiid  he  believed 
archeologists  had  oome  to  the  conclusion  that, 

from  till-  rviilr-tii-i'  wliit'li  hail  \  •il)taii:txl, 
tlicy  wore  justified  in  a^uiuing  that  the  sarsen 
stoned  were  erected  in  the  Palfeolithie  times — 
that  waa  to  say,  before  the  age  of  bronze,  or  at 
all  events  liffHic  l.r<  n/c  had  l>een  used  for  any 
onlinary  kind  of  work  in  that  part  of  England. 
Before  the  exeavations  were  commettoed  ¥r. 
Penrose  and  himself  had  been  occupying  thera- 
selves  with  Stouehenge  from  a  slightly  differ- 
ent i>oint  of  Tiew.  They  were  very  anxious 
to  determine  its  age,  and  it  was  found  much 
crtsjf-r  to  pet  rrrtain  n^tronomical  data  from 
Stcmehenge  owing  to  its  {Ktsition  than  from 
other  ancient  monumenta.  He  save  a  number 
of  astronomical  data  in  support  of  his  assump- 
tion that  Stcmcbenge  was  a  solar  temple  and 
one  used  for  obser^atiep  in  the  height  of  sum- 
mer. From  their  obsenrationa  they  came  totfie 
rnnflvisian  that  the  nvenuc  which  was  asso- 
ciated with  the  sarsen  stones  waa  laid  down 
about  the  year  1660  B.  C.  Sudi  temples  ss 
Stonehenge  were  erocte»l  in  the  verj-  first  blush 
of  civilization  in  order  that  the  people  should 
be  able  to  fix  the  time  for  ixjrformiug  agricul- 
tural operations.  He  thought  that  Mr.  Pen- 
rose nnd  liiTnsj-lf  h:i,l  V.,  <  n  to  --lidu  beyond 
all  doubt  that  wc  hud  in  Stonehenge  a  temple 
for  observing  the  length  of  the  year  by  tkmrt- 
ing  the  rising  of  the  sun  cm  the  longest  .lay  f 
the  year,  although  in  other  parts  of  England 
there  were  temples  for  ol>.«^;rving  the  sim  not 
on  June  SI  but  early  in  May  and  early  in 
August. 

The  American  Miueum  Journal  reports 
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tViat  throu^'h  the  ppnerosity  of  a  friend  of  the 
Jkluseum,  who  desires  to  have  hia  name  with- 
hold fram  the  pubBe,  six  groups  ham  reoently 
bcon  added  to  the  very  attractive  aiu\  itistruL-t- 
ire  scries  representing  birds  amid  their  nat- 
iinl  surroundings  which  are  to  be  seen  in  the 
hallfl  of  the  Ornithological  Department.  The 
.  new  HToups  represent  the  American  dipiier,  or 
waterouwl,  the  osprey,  the  yellow-lieaded 
bUiekbixd,  tfae  coot,  WSson's  phalarope  and 
the  wild  pigeon.  The  material  for  the  first- 
named  was  gathered  by  Mr.  Frank  M.  Chap- 
man last  summer  on  the  banks  of  a  rushing 
icy  stream  issuing  from  a  glacier  in  the  Sel- 
kirk nunnitiiiiis  of  British  Columbia.  The 
rocky  bank  of  the  stream,  the  nest  in  the  cleft 
of  the  rode  and  the  bivds  in  and  about  tiie  nest 
hare  been  reproduced  with  lifelike  fidelity  in 
the  Museum  exhibition  case.  Mr.  Ohapman 
collected  the  specimens  and  aceessorieB  for  Uie 
oapregr  group  on  Gardiner's  Island,  off  the 
eastern  end  of  I>jnp  I;-hirul,  and  those  for  the 
blackbird,  coot  and  phalarope  groups  at  Shoal 
I^e,  Manitoba.  The  twelve  epeeiiiieiM  in* 
eluded  in  the  wild-pigcon  group  wore  secured 
with  much  difficulty  from  collectors  and  deal- 
en  throughout  the  country,  the  surprising 
fa<  r  hf'ing  incidentally  developed  that  a  apeeies 
which,  witliin  tho  last  fifty  years,  was  one  of 
the  most  abundant  native  birds  of  thia  coun- 
try, ia  now  eo  rare,  not  only  in  nature  bat  aleo 
ill  collections,  that  specimens  of  it  are  prac- 
tically unobtainable.  Each  of  these  new 
groups  is  designed  to  illustrate  not  only  the 
haunts  and  habits  of  a  si^ccies  of  birds,  but 
nl-->o  some  fact  of  general  biolo^'iral  intprost. 
This  feature  will  be  fully  set  forth  in  the  la- 
bels aoeompflnying  the  eases. 

At  the  annual  mooting  of  the  Mathematical 
AasociatioD,  London,  Professor  A.  Lodge  read 
a  paper  introducing  for  discussion  the  subject 
of  in)prov#>Tnpnt?;  in  the  teaching  of  elementary 
mathematics.  According  to  tlie  report  in  the 
London  Ttmt$  he  «cplained  that  the  speeia] 
object  in  bringing  the  whole  qtit  sfion  forsviirJ 
DOW  was  to  enable  the  Association  to  cooperate 
with  the  Britidi  Association  oonunlttee  formed 
for  the  puxpoee  at  the  Glasgow  meeting  last 
year.  Many  teachers  had  been  for  a  long  time 


aware  thnt  the  teaching  of  geometry  in  this 
country  was  suffering  from  its  being  based  on 
a  fixed  ancient  model  which,  however  exeellenty 
was  not  in  many  respects  satisfactorj'  as  a 
text-book  for  bcgiimers.  The  efforts  hitherto 
made  had  been  powerless  to  make  any  appreci- 
able effect  on  the  action  of  the  great  examin- 
ing bodies  in  the  cnnntry.  mid  without  their 
cooperation  much  progress  was  not  possible. 
Now,  however,  with  the  pownfol  leverage  of 
the  British  Association  to  assist  them,  the  As- 
sociation might  confidently  look  for  real  and 
lasting  progress.  The  beet  method  of  teach- 
ing Ki'oiiK  t  ry  would,  no  doubts  be  the  question 
whli-h  wnuld  rt-quirp  tnopt  nttention,  as  that 
was  a  matter  in  which  all,  teachers  and  exam- 
iners, must  move  together  if  at  alL  Men  eame 
up  to  enginecriuK'  colleges  who  were  slow  and 
inaccurate  in  computation,  who  did  not  know 
the  eontraetfxl  methods  of  multiplication  and 
division,  who  were  as  likely  as  not  to  put  flie 
dcciiiial  point  in  the  wmnf?  place.  They  want- 
ed boys  taught  to  be  ready  and  rapid  com- 
puten,  to  be  able  to  make  rough  cheeks  on 
their  own  work  so  as  to  avoid  gross  i  rrors.  to 
cultivate  common  sense  in  connection  with 
problems,  and  to  be  in  the  habit  of  verifying 
answers.  It  had  to  be  remembered  that  the 
liKiiil's  iiicutnl  ri|viipment  wn?  chiefly  arith- 
metic and  algebra,  and  his  geometry  should  be 
built  on  these  notions  as  much  as  possible,  in- 
stead of  being  carefully  divorced  from  them, 
us  was  done  in  so  many  text-books.  It  would 
be' advisable  at  the  outset  to  adopt  some  French 
text-book  as  our  model.  The  Anwriiaus  liad 
done  so  alrrady,  and  thp  rhirf  imiiits  in  their 
books  were:  (1)  The  more  orderly  arrange- 
ment of  propositions;  (3)  tfae  entire  separa- 
tion of  theorems  from  probletns  of  construc- 
tion, hypothetical  constructions  being  used  in 
proving  a  theorem;  (3)  the  closer  asso- 
ciation of  a  proposition  and  its  converse  when 
both  were  trtio;  (  V)  tlio  ailoiition  uf  arithmet- 
ical notions  and  algebraic  processes;  {,6)  the 
early  introduction  of  simple  loci;  (6)  insist- 
ence on  accurate  figures  drawn  by  accurate 
and  practical  processes;  (7)  practioe  in  exer- 
cises from  the  very  beginning.  It  had  been 
suggested  that  he  should  add*,  'Attention  paid 
to  the  various  phases  of  a  theorem  as  the  figure 
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cluuigtss,  and  the  studotil  progreHHCs)  to  the 
easier  forma  of  senenlization.'  The  greater 
part  of  these  improvements  could  Ihj  adopted 
at  once,  provided  that  the  sanction  of  the  great 
examining  bodies  could  be  obtained.  In  ooQ- 
elusiun  he  urged  on  all  who  were  conviiioed 
that  roforin  in  gromotri<»al  (»>!<ehinfi  on  some 
such  lines  as  he  had  indicated  was  urgent  and 
imperatire  that  they  should  not  rest  content 
until  ynnio  nt  least  of  the  reforms  were  sanc- 
tioned by  the  (creat  public  examining  bodies. 
The  meetintr  ouglit  not  to  oondnde  without 
fl|>pointinf?  a  strong  committee  to  keep  in  toueb 
with  the  British  Association  oommittee; 

VXIVEMMTT  AND  BDVOATIOVAh  VSWS. 

Mil.  .TiMTv  D.  liocKEFKLLER  has  offered  to 
give  $1,000,000  toward  tlie  oonstruction,  equip- 
ment and  endowment  of  the  new  buildings  of 
the  IlHr\-anI  Mecliciil  S<  hool,  on  condition  that 
$500,000  be  secured  from  other  sour^H^s. 

AlI.EGHEXY  CoM.KfJE  hna  ro«^Tltl.v  n.Jilod  two 

hundred  thousand  dollars  to  it.s  endowment 
fund  through  the  efforts  of  the  prasident»  Dr. 
Wm.  H.  Crawford. 

Db.  Xk  ririi.As  MuRit^y  Bi  ti.kk  will  be  in- 
stalled as  president  of  Columbia  University  on 
i^tril  19.  The  oeremonies  will  be  similar  to 
those  on  the  occasions  of  the  installfitimis  of 
Presidents  A.  P.  Barnard  and  Srtli  Low.  The 
cliart^r  and  keys  of  the  University  will  be  pre- 
sented by  Mr.  William  C.  Schennerhofn,  dudr- 
man  of  tlir  tmurd  of  trustees,  to  the  president- 
elect, who  will  respond  brieily,  and  who  in  turn 
will  be  succeeded  by  speakers  reptesenting  fac- 
ulty and  alumni.  Brief  s|)eeehes  of  greet- 
inpr  will  bo  made  by  Presidents  Eliot 
and  Iladley  and  by  representatives  of 
other  universities,  and  the  program  will  coiio 
elude  with  the  pieaideat'a  inaugural  addreeB. 

Rev.  pANirr.  S.  Bradi.ev,  of  Grand  Rapids, 
Hieb.,  has  been  elected  president  of  Iowa  Col- 
lege, Qrinnell,  Iowa. 

The  Supreme  Court  haa  dismissed  the  suit 

of  the  New  York  rniversi'^  against  the 
T»oini!i  Lnboratoiy  to  gain  poesession  of  it» 

projierty. 

Owkn's  CoLLtuE,  Alanchuster,  will  celebrate 


iu  March  the  fiftieth  anniversary  of  its  foun- 
dation. 

PuofessOK  III  tiO  Mij.VSTeRBnO,  ai*  c  hairtnuu 
i)f  tho  philosoptii<'iil  (lipiirtnient  ot  llm-.iird 
University,  is  uial<ing  si)ecial  efforts  to  wure 
funds  for  the  ersetion  of  a  building  for  the 
<lepartment,  to  be  known  as  Emerson  IlalL 
Plans  have  lx>on  drawn  by  Mr.  A.  W.  Jx>ng- 
fellow,  according  to  which  the  hall  is  to  be  e 
tliree-story  -i nu-i nrr,  of  red  brii'k.  On  the 
fir^t  floor  there  will  be  small  r»  <  itatinn  r<^<oms 
and  one  large  lecture  hall,  seating  400  students. 
The  rest  of  the  floor  will  be  taken  up  by  n 
philosophical  library,  comprising  an  extemive 
collection  of  philosophical  works.  Tiie  Bo<-ond 
story  will  contain  small  recitation  rooms  and 
Aeiiiinnry  rooms  for  advanced  work.  I  ln'  .  n- 
tire  thinl  flnor  will  u^d  for  a  psychological 
laboratory.  There  will  be  one  large  room, 
where  work  of  a  general  character  may  be 
done.  The  rest  of  the  laboratory  will  be  di- 
vided into  tifteen  -iocfions,  each  of  which  will 
be  specially  eiiuip)K.-d  for  certain  specific 
branchea  of  the  auhjeot. 

It  appean  that  the  elective  <  nurses  of  the 
junior  year  nt  Yn!e  Fnivci^iiy  have  been  se- 
lected by  students,  as  follows:  History  390, 
English  374,  philosophy  and  psyehology  336, 
-cciiil  science  .323,  German  117.  Fri-nch  07, 
Latin  36,  Qre^  21,  geology  112,  chemistry  85. 
Philosophy  and  psyehology  were  laat  year  made 
elective  for  the  first  time  and  an  doubtless 
more  popular  than  wlien  they  were  required. 
The  classical  languages  appear  to  fare  badly, 
for  it  is  ptobftble  that  oni^  those  who  earty 
tliriti  into  the  junior  year  get  an  adequate  re- 
turn for  required  routine  work  of  previous 
years. 

Thb  reorganisation  of  the  faoulty  of  the 

Imperial  University  at  Pekin,  with  the  retire- 
ment of  President  Martin,  is  contemplated. 
Re  criticised  the  govemniMit  severely  aftet 
the  siege  of  the  legations,  hut  his  age  is  the 

principal  rra^nn  for  his  removal. 

R.  J.  Pabanjpe,  the  Hindoo  who  was  senior 
wrangler  of  Cambridge  UniTersity  three  yean 
aRo.  has  returned  to  hia  native  country,  and 
h    U-^'n  given  a  profesaotship  at  FergusMm 

( \>llege,  Poona. 
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THE   RELATION   OF    THE    AMERICAN  SO- 
CIETY OF  NATURALISTS  TO  OTBBB 
SCIENTIFIC  mCIFTlES.' 

With  the  first  year  of  the  new  century 
new  eonditaona  have  arisen  which  pro- 
fouuUy  affect  all  problema  of  cooperatioii 

between  the  national  scientific  sodetiei. 
The  project  which  enianHted  from  the 
American  ABSociution  for  the  Advancement 
of  SeitHiee  to  eBtaUish  Convoeation  Week 
haa  made,  aa  yon  aU  know,  so  great  progress 
that  we  nrc  now  mcctinfr  for  the  first  time 
iu  tliis  w  vt-k  set  apart  by  the  action  of  nu- 
uieruus  uuivertiilies  for  the  purpose.  The 
Asaociation  alao  faaa  aouifht  to  eatabliah 
wider  and  more  nunwrous  affiliations,  sueb 
ns  lonsr  existed  betwecTi  it  and  several  im- 
portant national  societies.  For  many  years 
it  baa  been  the  role  of  the  Society  of  Natn- 
raliata  to  aet  aa  tbe  organ  of  affiliation  for 
societies  which  are  eoneprned  with  the  vari- 
ous luatichos  of  natural  history,  and 
whicii  have  been  accustomed  to  meet  dur- 
ing tbe  Ghriatanaa  receaa.  But  tbe  Aaao- 
eiation  is  now  intending  to  meet  at  tbia 
period  and  wc  may  safely  cntru«5t  the  func- 
tion of  establishing  affiliation  between  the 
representatives  of  the  various  sciences  in 
America  to  'Qua  ]Bxgae  body  wMdi  can 
include  all  the  branches  of  science. 

A  few  words  as  to  the  history  of  (mr 
*  AsDual  discussion  before  tlie  Chicago  maating 
of  the  American  Beelety  of  Nstaimllals  sod  Af- 
fiUated  SocieUea. 
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Soeiety.  It  waa  fottnded  in  1883  under  fbe 
titie  of  the  Society  of  Naturalists  of  the 

Eastern  United  States.  It  owes  its  birth 
to  the  action  of  Professor  Hyatt  in  formu* 
lating  and  propuHiug  the  plau,  iu  accord- 
ance with  wbidi  the  Society  waa  aetoally 
organized,  and  in  interesting  others  in  ita 
establislimont.  The  first  secretary  was 
Profesiiur  ti.  F.  Clark^  now  of  Widliams 
College.  Tbio  first  meeting  waa  a  email 
gathering  at  Springfield,  Maas.,  on  the  10th 
of  April,  1883.  Unfortunately  Professor 
Clark  was  obliged  to  resign  his  ofHro  us  be 
was  going  abroad.  For  some  time  it  lieemed 
doubtful  whether  the  Society  would  get 
b^nd  ita  first  meeting.  I  waa  ihea  aaked 
by  Profps<?or  Ilyalt  to  atit  as  sccretarj',  and 
during  .the  remainder  of  that  year  I  carried 
on  an  eztenriTe  eorrespondenee  with  llie 
prefeaiiopal  naturalists  of  the  eotintiy  and 
nearly  all  of  those  who  were  invited  ac- 
cepted membership. 

It  was  then  decided  to  bold  a  meeting  in 
New  York,  December  27  and  28  of  that 
aame  year.  We  started  with  109  original 
members,  of  whom  there  still  remain  in  the 
Society  not  less  than  39.  At  the  close  of 
the  fint  meeting  the  smnheiriiqi  had  riaen 
to  183  and  we  have  now  nearly  250.  The 
oritrinal  scope  of  the  Society  was  to  have 
papers  on  methods  of  investifration,  on 
technique,  on  museum  administration  and 
devioea  and  on  methoda  of  instmetion ;  and 
in  fact  at  our  early  meetings  many  such 
papers,  both  of  value  and  of  interest,  were 
presented.  In  18S6  the  name  was  altered 
to  '  The  AfMriean  Society  of  Naturali$ts,* 
Ton  are  all  familiar  with  the  gradnal 
ehanirc  which  has  come  about  and  know 
that  at  present  our  functions  at  our  annual 
gatherings  are  confined  to  a  discussion  on 
amne  toine  of  gmeral  intercat,  to  a  aoeial 
dinner  and  to  the  presidential  address. 
Many  of  these  addresses  in  the  past  have 
been  of  a  noteworthy  character,  and  we  are 
anticipating  an  address  frcmi  our  president 


this  year  wfaieh  will  wdl  sustain  llie  high 
standard  Mk  by  even  his  most  dtstiiigiiidied 

predecessors. 

The  most  important  auhievements  of  the 
Society  have  been  somewhat  different  from 
wbal  waa  foreaeoi  at  the  time  of  ita  or- 
ganization. It  has,  of  eoun^  aeeompliahcd 
a  preat  deal  in  the  general  promotion  of 
natural  science.  Its  meetings  have  done 
ttat  But  perhaps  more  important  than 
thia  aomewhat  general  fact  have  been  cer- 
tain spei^ifif  results  whieh  have  been  at- 
tained by  the  Society.  It  was,  I  think,  the 
wry  lirst  society  of  uatiuiml  scope  which 
confined  i1«  membership  strictly  to  profea- 
sional  scientific  investi|ratoi-s,  and  the  rale 
adopted  by  the  Society  for  determining 
what  constituted  a  profeasional  naturalist 
waa  very  strict  and  haa  bwai  well  enforced. 
Many  other  aoeieties  have  this  same  qnali^ 
of  membership,  having,  in  many  difTerent 
branches  of  science,  been  formed  from  our 
example.  Collectively  they  represent  the 
veiy  best  that  there  is  at  19ie  present  time 
in  American  i  I  i  live  aeholarahqi.  We 
may,  therefore,  claim  a.<?  one  of  onr  most 
essential  and  significant  achievements  the 
generation  of  oar  affiliated  daughter  aiv 
eietiee.  They  are  aU  charaeteriaed  by  a 

seriousness  of  pui-pose  and  intensity  of 
s^i-  ntific  work,  which  can  not  by  any 
means  be  always  matched  by  what  one  en- 
ooonters  in  the  meetinga  of  foreign  aome- 
ties.  Our  American  societies  to  which  I 
have  referred  meet  for  earnest,  scientific 
discussion.  They  take  but  little  time  for 
anything  else.  How  striking  a  eontraat 
there  ia  between  the  meetinga  now  bdng 
held,  with  each  day  filled  by  a  long  series 
of  valuable  papers  befor'^  ea^b  society,  and 
the  gatherings,  such  as  many  of  us  have 
attended  in  Eorope,  where  a  few  honra  only 
are  kept  fbr  Ihe  attiotly  scientific  meeting, 
and  many  for  excursions,  picnics  and  balls. 
I  remember  attending  an  anniversary  of 
one  of  the  oldest  seientifliC  societies  on  the 
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Continent.  The  celebration  ocnipicd  three 
eutir"  dnys;  the  seientitic  iiu-etings  almost 
four  hours.  May  we  nut  cluitu  it  a^s  a  merit 
to  fhtiB  maintain  a  higher  standard  for 
national  scientific  ineetiiigB  than  ve  find 
ill  other  countries  t 

Another  important  conthbutiou  o£  oar 
8oeiety  waa  the  introdnetioo  of  vintermeet- 
iaga.  We  were  the  first,  I  think,  to  use  the 
Christmas  vacation  regularly  for  this  pur- 
pose. Now  many  societies  use  it  and  ex- 
perience has  shown  that  it  is  the  best  time 
in  the  wh(de  year,  und^  Amemean  eondi* 
tions,  for  tlie  liolding  of  national  meetings. 
It  is,  therefore,  fix)m  our  example  that  the 
demand  lor  the  establishment  of  Convoca- 
tion Week  aroae. 

The  fburUi  aehierement  ia  the  introdno- 
tion  of  discussions  of  broader  scope  in 
which  topics  of  common  interest  to  those 
in  allied  branches  of  science  are  debated  by 
hi^  anthorities.  Sneh  disenaaionB  do  nraeh 
to  broaden  our  views  and  increasf;  our  ap- 
preciation of  the  solidarity  of  all  science. 

Now  as  to  our  future.  I  have  already  ex- 
pressed my  convietion  that  we  should  re- 
sign onr  fnnetion  aa  the  oentnd  body  of 
affiliation  in  favor  of  the  American  Asso- 
ciation, which,  heinc  so  much  larger,  and 
so  much  wider  in  its  scope,  can  undertake 
this  -work  of  affiliation  on  a  larger  seale  and 
therefore  more  efficiently.  The  Association 
has  adopted  our  plan  of  niectinc:  during  the 
Christmas  holidays  so  that  the  substitution 
will  be  easy.  It  seems  to  those  of  us  who 
have  heon  interested  in  these  plans  thai  it 
will  be  of  great  value  to  the  science  of  the 
country  to  have  from  time  to  time  a  ercat 
gathering,  so  great  that  its  mere  magnitude 
will  impress  the  pahlie  and  impress  oar 
public  authoritiea  Science  has  yet  to  make 
in  this  cinintrv  enormous  demands  from  the 
pulilic  for  support  before  it  will  attain  the 
prupurtions  which  are  indispensable  for 
the  naintenanee  of  the  natlooal  wdfare. 
It  ia  a  dnt7,  therefore,  both  to  science  and 


to  the  fC'Uutry,  for  every  scientific  man  to 
contribute  what  he  can  to  make  known  the 
needs  of  science.  We  depend  wholly  upon 
the  disaemination  of  sudi  knowledge  for 
onr  resources,  whether  we  get  them  from 
generous  private  individuals  or  by  State 
or  national  legislation.  But  it  must  be  re- 
membered farther  that  though  affiliation  is 
valuable,  bringing  together  great  numbera 
at  one  place  is  not  always  the  wisest  plan. 
Therefore  it  is  nece.'^.sary  that  eveiy  affili- 
ated society  should  preserve  absolute  i  ree- 
dom  and  IJiat  it  ahonld  be  nnderstood  b^ 
tween  Hie  Sodety  and  the  Association  that 
the  former  may  meet  with  the  Association 
or  not,  as  may  be  deemed  expedient  each 
time  by  the  Sode^.  There  dionld  be  no 
eompnlsion  from  the  Association,  and  I 
think  it  will  often  happen  that  one  or  sev- 
eral societies  will  find  it  advantapeous  to 
meet  apart.  The  only  absolute  obligation 
whidi  &e  affiliated  sodeties  ought  to  as* 
some  ia  the  election  of  one  or  more  delegates 
to  represent  tlie  Society  upon  the  Council 
of  the  American  Association.  It  is  hoped 
that  by  this  means  the  CTouuoil  will  beeome, 
so  to  speak,  a  national  senate  representing 
the  scientific  interests  of  the  country,  and 
representingr  them  vei^'  fully.  Such  a  sen- 
ate will  have  great  influence  and  may  exert 
its  inflnenee  from  time  to  time  to  the  ad- 
vantage of  the  country.  It  can  speak  with 
authority  in  regard  to  problems  of  legis- 
lation, of  education  and  of  scientific  orpan- 
ization.  It  might  make  effective  protests, 
as,  for  iustanoe,  against  tite  ontrageona 
system  of  duties  upon  scientific  apparatus 
by  which  all  our  work  is  now  impeded;  or 
against  the  public  clamor  recently  made  in 
one  of  our  States  for  the  reduction  of  the 
income  of  the  State  University ;  or  againat 
the  abuses  of  arbitrary  and  ignorant  au- 
thority at  some  of  our  universities,  of 
which  we  have  heard  during  the  last  year. 

If  we  resign  this  part  of  our  work  to  the 
American  Association,  will  there  remain 
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enough  for  m  to  do  to  make  the  perpetua- 
tion of  our  Society  desirable  1  I  think 
olearly,  Te*.  Even  if  we  could  do  only 
what  wc  are  now  doing— vix.,  keep  up  our 
annual  discussion,  our  dinner  and  our  pres- 
idential address— I  should  say  we  had  in 
these  purposes  justificatioin  for  onr  con- 
tinued life.  But  I  believe  that  we  can  take 
up  a  new  task  of  a£Sliation  which  will  solve 
one  of  t)i"  T^roblems  which  we  must  solve. 
It  is  not  enough  to  have  great  national 
meetiiigB.  We  need  besidee  leas  formal  and 
more  local  meetings.  The  great  diataneea 
in  our  country  render  this  important.  T 
should  like,  therefore,  to  suggest  for  your 
consideration  an  entirely  new  plan,  viz., 
that  of  forming  a  aeries  of  loeal  organiaap 
tions  or  branches  of  onr  Society.  There 
mig'ht  be  one  such  organization  for  example 
for  New  England,  another  for  New  York,  a 
third  for  the  Middle  Atlantie  States,  a 
fourth  for  the  Central  Statea  and  a  fifth 
for  the  i^icifii-  coast.  Kn^h  one  of  these 
branches  eould  hold  meetin'_'s  for  the  pres- 
entation of  scientiHc  papers  aud  invite  to 
the  meettngs  all  the  local  members  of 
the  societies  now  aflilinted  with  us.  These 
mfetinjjs  might  last  one  or  two  days  and 
could  be  held  at  a  time  of  year  when  they 
would  not  in  any  way  compete  mth  tht 
larger  national  meetings  during  Convocar 
tion  Week.  In  that  way  the  freedoin  of  the 
individual  sorioties  nfflliated  witli  oui-selvos 
will  be  in  no  wise  atlected.  Competition 
between  oursehres  and  the  American  Asso- 
ciation  will  be  entirely  avoided  and  the 
demand,  which  is  real,  earnest  and  well 
founded,  lor  local  meetings,  will  be 
asiswered.  It  would,  moreoTer,  contribute 
usefully  towards  ffae  general  organiaation 
of  science  throughout  the  country.  That 
organization  I  believe  to  be  of  the  frreatest 
importance.  If  we  look  back  on  the  history 
of  seience  in  this  country  we  ahould  prob> 
ably  fdl  agree  that  the  most  important  step 
ever  taken  to  promote  it  has  been  the  estab- 
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lishinent  of  what  are  commonly  called  post- 
graduate courses  at  our  principal  universi- 
ties; beoaose  these  courses  offer  varied  and 
excellent  opportunities  to  train  young  men 
seeking  discipline  in  science  in  order  to  be- 
come scientific  investigators.  But  may  we 
not  say  that  to  fom  a  wide-reaching  or- 
ganiaation  <^  seiame,  natiimal  in  eztmt  and 
power,  is  a  yet  more  important  step 
destined  to  rank  among  the  great  aehieve- 
meuts  of  the  century  upon  which  we  are 
just  enteringt  We  have  teamed  from  our 
political  organizations  that  numerona  inde- 
pendent states  and  a  central  government 
work  harmoniously  and  increase  by  their 
cooperation  and  power  the  welfare  of  alL 
So  in  our  organisation  of  aoienoe  let  us 
profit  by  this  political  example,  and  though 
we  favor  the  organization  and  the  strcnsrth- 
ening  of  the  central  power,  let  us  never 
forget  that  every  body  of  men  which  joins 
in  the  organization  must  also  be  free.  11 
we  tnakf  '  fn-edom  and  affilialion '  our 
watchwords,  we  shall  escape  many  perils 
luid  conquer  success.* 

Cbables  Sedgwick  Mmor. 

I  81IAI.I.  speak  to  the  following  nintinTi: 
lleaolvcd,  that  the  American  Society  of 
Natttraliats  authorises  the  natuvaUati  of 
the  Central  and  Weatera  States  to  organiie 

a  branch  of  that  Society  to  meet  at  Chicago. 
That  a  eommittee  of  three  he  appointed  by 
the  president  to  arrange  the  details  of  the 
rdation  of  the  Eastern  aud  Chicago 
branches  and  to  provide  for  a  joint  meeting 
of  the  two  branches  at  intervals  of  two  or 
three  years  alternately  in  eastern  and  cen- 
tral territory.  I  shall  not  take  time  to 
argue  the  importance  of  annual  meetings 

•  Tho  oiijjinnl  aililrpna  was  dolivoriHl  from 
brief  notes,  with  no  thought  of  publication. 
In  writing  the  artlele  I  found  It  impoirfbl*  to 
neall  the  original  diacoursc  nccuratoly,  I  i:(  T 
tUak  tb«  aubstaace  of  it  is  unchanged  except 
tlwt  ontaia  parts  «f  mtnatittaiy  or  looal  istenil 
kavs  been  omitted.  C.  8.  H. 
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of  naturalists.  I  shall  not  try  to  show  how 
they  aid  in  the  development  of  science.  All 
of  OB  are  willing  for  the  love  of  reaeareli  to 
woric  ten  to  fifteen  liours  a  day ;  but  it  is 
the  f^oniing  nieeting  at  whifh  we  have  an- 
oounced  a  paper  that  stimulates  us  to  work 
•U  night  Furthermore  as  seientific  men 
have  no  longer  time  to  read,  if  it  were  not 
for  tliis  anniuil  tivatmcnt  of  fifty  ddses  of 
papers  lakeu  in  lifty  quarter  hours  we 
should  more  ignoramuses  than  savants. 
I  «Mrame»  tber^ore,  that  it  is  agreed  that 
naturalists  should  get  together  once  a  year. 

The  question  is:  ITow  inclusive  should 
these  meetings  be!  Some  naturalists,  even 
of  the  Mianasippi  Valley,  urge  that  all  of 
the  naturaliats  of  the  conntry  should  meet 
together  evory  wintpr.  That  is  not  prnc- 
ticablo.  As  pvidcuco  it  is  only  necessary 
to  poiut  out  that  if  it  were  possible  it 
would  have  happened  already,  Aaamatt<»r 
of  fact,  the  proportion  of  naturalists  from 
the  Central  States  attending  the  meetings 
of  the  American  Society  has  always  been 
malL  At  the  pieaent  meeting,  despite  the 
moat  eordial  interest  of  the  eastern  natu- 
ralists, wi'  arc  nil  ro^'retting  the  absence  of 
many  of  our  eastern  friends  and  coUeapnps. 
Again,  the  experience  of  the  American  As- 
soeiation  for  the  Advancement  of  Seienee 
proves  that  the  great  majority  of  the  nat- 
uralists of  one  section  of  the  eountry  will 
not  exceed  a  certain  limit  of  time  and  ex- 
pmae  to  attend  meetings  in  another  section. 
At  the  Boston  meeting  of  the  Association 
66G  members,  or  about  74  per  cent,  of  those 
in  attendance,  were  from  the  Middle  and 
New  England  States.  At  Denver,  with 
great  attractions  for  a  summer  meeting, 

there  were  82snch  memlK-rs  in  attetulance, 
or  27  per  cent,  of  all  attending.  Fi'om 
the  nature  of  the  case  you  can 't  drsAv  deti- 
nite  limits  of  distance  and  expense  for  the 
regular  attendance  of  naturalists  on  meet- 
ings. But  experience  indicates  that  most 
natoralists  will  not  travel  regularly  more 


than  for  about  fifteen  hours  tu  attend  a 
meeting,  nor  spend  more  than  fifty  dollan. 
In  other  words,  an  insdtution  that  will 
regularly  said  a  majority  of  its  naturalists 
to  a  meeting  must  be  within  500  miles  of 
the  place  of  meeting.  These  facts  teach 
that  it  is  futile  to  hope  that  all  naturalists 
of  this  eountry  will  meet  regularly  to- 
gether ;  or  even  that  thosc  osst  of  the  Bocky 
mountains  will  do  so. 

A  second  proposition  is  that  the  Natur- 
alists' meeting  should  be  held  in  sueeessive 
years  in  different  sections  of  the  country  to 
meet  the  needs  of  the  naturalists  located  in 
those  sections.  Thus,  it  might  meet  sac- 
eessively  in  New  York,  Chicago,  I^mver 
and  S&n  Francisco. 

The  objections  to  this  plan  are  too 
obvious  to  require  debate.  It  does  away 
with  the  precious  opportunity  of  an  an- 
nual meeting  of  the  naturalists  of  any  one 
section  of  the  count i-y.  Local  societies 
would  sprinf?  up  to  fill  the  need  and  the 
American  Society  would  be  sapped  of  its 
strength  by  thm.  The  advancament  of 
seienee  demands  that  naturalists  gather  at 
least  onee  a  year. 

.\  third  proposition  was  made  by  a  com- 
mittee of  the  American  Society  of  Natural- 
ists at  its  last  meetii^r'  It  is  tiiat  the  name 
'  American  Society '  should  he  abandoned. 
That  the  eastern  so<'iety  should  reassnme 
the  name  of  '  Society  of  Naturalists  of  the 
Eastern  United  States,*  with  which  it 
started.  That  the  naturalists  of  tlM  Cen- 
tral States  might  then  form  an  independent 
and  coordinate  f?o<'ipty.  This  plan  would  be 
a  good  one,  perhaps,  if  the  central  and  east- 
em  sections  were  sharply  marked  off  turn 
each  other  or  were  politically  distinct  as, 
thank  God,  they  are  not.  The  Boston  nat- 
uralist of  this  year  will  very  likely  be  lo- 
cated in  Chicago  next  year  and  the  Michi- 
gan naturalist  of  a  decade  ago  is  a  seientifie 
leader  in  New  York  to-day.  We  change 
houses  with  facility,  but  we  do  not  change 
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the  flag  to  whirh  we  owe  alle<rianee  and  we 
don't  want  to  chauge  more  than  possible 
our  aeimitifie  ocnnradfldup.  We  of  fhe 
MwiMippi  Valli  y.  if  called  east  at  Christ- 
mas time,  would  like  to  be  able  to  attend 
the  eastern  meeting  of  naturalists  ns  right- 
ful members }  and  if  any  eastern  naturalist 
(pro  terapiMie)  w«re  in  Chicago  or  vieiiiity 
at  the  time  of  our  meeting,  it  would  give 
us  pleasure  to  realize  that  it  would  be  his 
meeting  alao.  We  don't  want  to  have. the 
natimlisto  of  fhe  eonntary  srtifidally  sepa- 
rated  by  ^'eographical  boundaries. 

The  fourth  proposition  is  basod  on  the 
national  political  principle.  It  suggettUi 
tiie  organizatioii  of  local,  self-governing 
braaehtt  bound  together  by  a  central  or- 
ganization. For  the  present  two  of  these 
branches  seem  necessary— one  meeting]:  in 
the  east;  the  other  at  Chicago.  It  is  pro- 
posed, further,  that  the  two  branehee  ahonld 
meet  together  every  third  year,  that  lb,  once 
in  six  years  we  iu  tlie  west  will  go  east, 
and  once  in  six  years  the  east  ^vill  come  to 
the  west  We  shoiild  all  try  to  attend 
theae  joint  meetinff^  thiw  to  renew  old  ae- 
quaiutances  and  to  make  new  ones.  It  may, 
however,  appear  better  to  try  to  meet  to- 
gether every  other  yearj  I  trust  we  shall 
have  a  dieemwdon  of  that  point. 

I  hare  aj^umed  above  that  the  central 
nntnrnlists  wiU  meet  in  Cliieairo.  This  is  a 
local  matter,  but  I  take  this  occasion  to 
refer  to  the  fact  that  if  we  draw  a  circle  of 
500  milea  radius,  having  Chicago  as  a 
center,  it  includes  99  per  cent,  of  the  natu- 
rnlists  who  havo  met  here  in  t!i«^  p:!st  a>ul  it 
IS  generally  agreed,  I  think,  that  no  other 
point  in  the  Central  States  wotdd  be  so  eon- 
vt'iiii'iit  to  so  many. 

The  plan  here  proposed  has  "m  on  opposed 
on  the  ground  that  it  mcaii.s  disunion  and 
tends  towanh  the  breaking  up  of  the 
American  Soeiety.  Precisely  the  opposite 
will  be  the  effect.  By  this  plan  some  hun- 
dred or  more  naturalists  of  high  rank  in 


the  Central  States  will  be  added  at  onec  to 
the  membership  of  the  Central  ijociety 
whidi  will  then  beeoine  troly  an  AtMriean 
Society  of  Naturalists.  At  the  same  lime 
that  continuity  of  work  tliat  depends  on  a 
regular  attendance  of  members  will  be 
gained. 

C.  B.  DavBNFovr. 

UaivDisEry  or  Cbicaqo. 

In  viewing  the  relations  of  American 
seientifie  soeieties  in  general,  and  of  the 

AiiR'i-icaii  Society  of  Naturaltsts  in  par- 

liculiir,  it  is  ni'fdfiil  to  occupy  some  plat- 
t'orui ;  aud  since  the  limitations  of  time  will 
permit  no  more  than  a  hasty  glance,  a  plat- 
form of , two  planks  may  snfiloe.  The  first 
of  these  has  to  do  with  the  rate  of  progress 
of  American  science,  and  the  second  is  con- 
nected with  the  trend  of  this  progress;  for 
it  is  not  to  be  forgotten  that  while  fhe 
msJcer  of  things  moving  hegaaa  with  direc- 
tion and  proceeds  toward  rate,  the  inter- 
preter of  natural  movement  begins  with 
rate  aud  then  proceeds  to  ascertain  trend  or 
direction— nor  is  it  to  be  forgotten  that  the 
study  of  institutions  is  still  in  the  inter- 
pretative staire.  So  the  first  plank  may  be 
delined  as  Advancement,  while  the  second 
may  be  called  Coordination. 

To  one  in  the  thick  ol  the  tumunl  it  is 
not  easy  to  keep  note  of  the  tremcndnus 
rate  of  seientitic  progress  ui  America  dur- 
ing recent  years;  for  no  adequate  units  of 
measure  of  intdleetoal  activity  and  attain- 
ment have  yet  been  devised.  A  suggestion 
may  be  found  in  the  development  of  uni- 
versity facilities,  since  our  universities 
partly  lead  and  partly  reflect  our  progress 
in  science.  Without  tabulatinj^  tlw  statis- 
tics in  detail,  it  wonld  seem  safe  to  S4iy 
that  during  the  first  half  of  the  nineteenth 
century— >.  e.,  from  1800  to  1850— the  uni- 
versity facilities  of  the  United  States  were 
doubled;  that  during  tlic  next  quarter-eou- 
tury,  from  1850  to  1875  (despite  the  shock 
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vi  the  Civil  War^periiape  partly  by  leaaon 

of  it)  they  wore  doubled  again;  that  froiu 
1875  to  1890  they  were  once  more  doubled; 
and  that  during  tlie  last  decade  of  the  old 
oenttuy  the  dimblittg  was  again  repeated,  so 
that  the  nineteenth  century  went  out  with 
at  least  sixteen  times  the  university  facili- 
tics  (including  endowments,  etc.)  of  her 
incoming.  Nor  ia  this  the  end;  for  present 
indieatiom  are  that  our  aniTenity  wealth 
will  double  again  within  the  first  five  years 
of  the  new  century.  Kven  this  is  not  all ; 
for  the  fin  de  siecle  university  is  scientific 
—an  institation  for  research  into  the  un- 
known as  well  as  for  the  preservation  of 
the  known  — in  far  larger  defn'eP  than  was 
the  university  of  1600.  So  the  university 
mete  sh«ws  that  American  seienee  is  ad- 
ntanog  in  a  geometrie  ratio,  an  increasing 
rate  in  which  the  rate  of  increase  is  still 
incrcasinpr  ^vith  inercasinp  rapidity.  Any 
other  measure  gives  8iiuilar  results:  Keck- 
oning  what  may  be  ealled  state  seienee  in 
terms  of  apprapritttiona  for  its  mainten- 
ance, the  srrowth,  from  Olmsted's  Oeo- 
logical  Survey  of  North  Carolina,  beginning 
in  1823  at  $2S0per  year, to  our  present  two- 
seore  of  state  surveys  and  related  institn* 
tions,  has  hcon  even  more  vigorous  than 
that  of  our  universities  ;  while  our  direct 
federal  appropriations  for  scientific  work, 
beginning  with  a  few  hundreds  in  1611, 
passing  the  million  mark  abont  1870,  and 
now  rising  above  ten  millions  annually, 
give  eloquent  testimony  of  national  ad- 
vanoe  in  knowledge-making  at  an  evmvin- 
creasins  rate.  A  still  more  striking  meaS' 
lire  is  afforded  T>y  the  growth  of  our  soion- 
tific  societies— or  will  be  when  the  statistics 
are  tabiilated.  Yet  all  these  measures,  im- 
presaive  tbon^  they  be,  are  litUe  more 
than  symptoms  attending  the  permeation  of 
a  healthful  senini  throiiLrhout  th<'  Ixidy  of 
American  citizens ;  for  o\ir  average  citizen, 
whose  ancestors  in  1800  planted  potatoes  in 
the  dark  of  the  moon  and  sniffed  witch- 


craft and  black  art  afar,  is  now  a  devotee- 

of  the  methods  of  science  as  well  as  of 
rational  interpretations  of  nature,  and 
looks  to  the  Agricultural  Department  or 
the  Smitiuonian  Institntion  or  the  neigh- 
boring university  for  standards  of  practi- 
cal thc)Uf»ht— even  if  he  hiilf  complies 
against  his  will,  and  is  half  of  old  opinion 
still.  It  is  a  hopeful  sign  of  the  times  that 
American  science,  measured  by  any  stand- 
ards, is  advancing  more  rapidly  than  our 
fast-growin:?  population  or  quick-increas- 
ing national  wealth— that  it  is  indeed  drift- 
ing into  its  true  place  in  the  lead  of  onr 
industrial  development.  Such  is  the  Ad- 
vancement uf  jVmerican  science. 

Turning  now  to  Coordination:  The  ad- 
vance o£  science  is  largely—  indeed  wholly ,^ 
in  the  last  analyais^depttident  on  aoeial 
development;  and  the  law  of  social  de- 
velopment is  intetrration.  The  ways  along 
which  int^ratiou  proceeds  are  many :  The 
growth  of  the  family  into  the  elan  and  of 
the  clan  into  the  tribe,  and  the  union  of 
tHl>e8  into  eonfederaeies,  witli  the  ultinuite 
welding  of  these  into  nations,  all  represent 
a  proeesa  of  integration  peonliaiiy  inatmet- 
ive  to  students  of  institutions,  scientific 
and  other;  the  steady  breaking  down  of 
racial  barriers,  the  world-wide  blendiuK  of 
blood  and  culture,  the  merging  of  la^^'s  and 
languages,  and  the  diffusion  of  oulta 
(whether  of  faith  or  of  wtH'ks)  lutcording  to 
their  flttiugiiess  for  the  several  stii^'os  of 
intellectual  development,  all  represent 
ways  of  socU  integration— ways  whose 
iiame  ia  l^on,  and  whose  ramifieations  and 
osculations  it  were  needless  now  to  follow. 
Yet  he  who  wonld  fairly  view  the  growth 
and  relations  of  our  voluntary  associations 
for  seientifie  research  can  not  afford  to 
neglect  the  analogy  of  primitive  society  is 
its  growth  from  elan  to  tribe,  and  thence 
on  and  upward  along  the  noble  course  of 
intelleetual  strengthening  and  human  bet- 
terment. Now  the  germ  of  the  clau  ia  a 
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family  bound  by  ties  of  cotuiuun  interest; 
and  its  analnpue  in  scientific  organization 
is  the  group  of  kindred  spirits  working  to 
a  common  end,  like  tbe  half-doasen  geolo* 
gista  who  later  formed  tlieAmericaii  Society 
of  Geologists,  tin-  prcciirsnr  nf  tlie  Amfr- 
ican  Aasuoiatiou  for  the  Advancement  of 
Sei«aoe.  The  clan  itself  is  an  enlarged 
family,  eomparable  to  the  aame  balf-doien 
geologists  and  their  fdlows  when  the  mag- 
net rif  knnwlLcK'O-niakinfr  drew  them  into 
the  closer  union  of  detinito  organization; 
'Wbile  the  tribe  may  be  likened  to  the  pw* 
manent  association  defined  and  bound  by 
Articles  and  constitutions  ,uu\  by-laws. 
The  likeness  between  the  primitive  tribe 
and  the  society  of  specialists  is  much 
more  than  a  fanciful  parallel— indeed  the 
analogies  are  many  and  close,  too  many  for 
counting  and  too  close  for  discussing  in 
brief  ^ace;  it  muat  suiBce  to  accept  the 
analogy  and  paw  to  the  appUoation.  The 
aignifleaiit  point  is  that  the  tribe,  after 
reaching  a  certain  (t.  (.,  unccrtnin)  magni- 
tude, either  multiplies  by  fission  (breaks 
down  beneath  its  own  weight,  in  other 
worda)  and  ao  forma  subUibes  which  are 
eventnally  confederated  on  the  basis  of 
higher  laws,  or  else  passes  directly  into 
more  or  less  definite  confederation  with 
alien  tribes.  It  is  no  less  significant  that 
the  confederated  tribes  long  retain  their 
intctrrity,  just  as  do  the  component  clans 
in  m»my  instances  and  the  constituent 
families  in  all;  so  that  the  confederacy 
becomes  a  sort  of  hierarehy  of  interdq[>end* 
ent  (groups,  presaging  the  interdependent 
townships,  counties,  wards,  mnnicipalities, 
judicial  districts,  representative  districts, 
States,  and  other  collective  nnits  of  en> 
lightened  society.  Now  accepting  the  anal- 
oiry  hctween  the  tribe  and  the  vnlnntnry 
sciontitic  association,  the  application  is 
simple;  the  association  may  either  multiply 
itself  by  fissicm  («.  g.f  into  aeetiona),  or  in 
aoine  other  way  prepare  for  reorganization 


on  a  more  comprehensive  plan;  yet  the 
broader  organization  need  not  interfere 
with  the  original  affinities  and  affiliations, 
any  more  tfum  the  Seneca  Indian  was  made 
l(f«  a  Scneka  by  the  Iroquois  confedera- 
tion, or  the  citi/cn  of  Cliica^'o  is  less  a  Chi- 
cagoan  because  he  is  a  native  of  Illinois  and 
a  citizen  of  the  United  States— as  well  as  a 
Mason*  a  Fre^ytwian,  and  a  free-trade 
Republican.  The  plank  of  social  integra- 
tion is  too  broad  and  too  long  for  easy  trim- 
ming into  a  three-minute  platform;  but 
fortunately  it  telle  half  the  story  in  itself. 

Such  are  the  great  fact  and  the  fundn> 
mental  prinniplc  to  be  borne  in  mind  in  our 
search  for  tlie  best  way  of  future  progress 
for  the  American  Society  of  Naturalists — 
the  fact  of  nnparalleled  AdTaneement,  and 
the  principle  of  inatitutional  CoordinatiMi. 

The  Society  of  Naturalists  is  conspienons 
among  American  scientilic  societies  in  many 
ways,  notably  for  its  habitual  exaltation  of 
the  scientific  spirit  above  the  letter  of 
orgtuiic  law  and  lienee  for  unprecedentedly 
rapid  and  vigorous  growth— indeed  this 
Society,  more  than  any  other,  may  be  re- 
garded as  the  type  and  expresmon  of  mod* 
em  scientific  activity  in  America,  Founded 
primarily  to  meet  the  needs  of  serious  stu- 
dents of  science,  incidentally  as  a  foil  if 
not  an  antidote  for  the  peripatetic  pleasur- 
ing and  jocose  junketing  charged  againat 
an  older  urr^aiiization,  it  has  kept  even 
pace  with  tiie  tremendous  scientific  prog- 
ress of  the  last  two  decades,  and  has  be- 
come a  leading  power  in  guiding  identifie 
thought  and  shaping  scientific  policy. 
Natiu-ally,  in  \new  of  its  phenomenal 
growth,  it  reveals  signs  of  that  fission 
whereby  all  social  institutions  prepare  for 
reintegration  on  a  higher  plane.  True,  the 
laxity  of  the  law  is  such  that  the  oricrinal 
organization  is  not  unduly  constrained : 
yet,  as  a  nucleus  for  a  group  of  affiliated 
soeietieB,  its  vitality  is  ^flussd  to 
benefit  of  the  group  rather  than  eonoen- 
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trated  in  tlie  soIl'  interest  of  the  unit.  The 
career  of  the  JSociety  from  ISS'S  up  to  the 
progent  aeeniB  to  Imye  been  normal,  fully  in 
aecord  mth  the  times,  and  begrood  xe- 
proach;  its  prosent  function  as  a  nucleus 
for  special  sotit'ties— i.  c,  subtribes,  in  the 
analogy  with  primitive  socialry— would  also 
seem  to  be  ideal;  yet  the  question  arises, 
Ifay  not  the  natoralists  usume  a  larger 
role  on  the  stafre  of  American  science  1  And 
this  in  turn  evokes  another:  If  so,  howl 

In  seeking  answers  to  these  queries,  the 
mind  turns  at  onoe  to  broader  affiliations 
and  stronirer  affinities  than  those  already 
developed  within  the  Society  of  Natural- 
ists; and  among  the  first  of  the  possible 
affines,  tiione^t  rests  on  the  Amttiean  Asm- 
ciatiou  for  ^e  Advancement  of  Science, 
that  older  organization  of  whieh  the 
yoxinger  body  is,  in  some  measure,  the  recip- 
roeal  if  not  the  sntitheeis.  It  is  to  be  re- 
membered that  the  Assoeiation,  alao,  has 
reached  the  atn<;e  of  fission,  or  of  reintegra- 
tion on  a  hiirlier  jilane,  the  sta?re  being 
marked  partly  by  increasing  autonomy  of 
fhe  eomponent  seetions,  partly  by  the 
affiliation  of  several  special  societies,  eadl 
a  power  in  its  spceially  and  all  an  imniens- 
urablc  force  in  shaping  ihe  science  of  a 
nation.  Originally  an  agency  of  diffusicm 
and  direet  advancement  eombined,  the  As- 
sociation for  a  time  was  niaitdy  devoted  to 
the  former  function ;  of  late,  thanks  largely 
to  the  influence  of  the  affiliated  societies, 
it  seems  to  be  resuming  the  original  func- 
tion of  direct  advancement  tliidusih  its  own 
activity  and  through  fostering  kindred 
societies,  so  that  its  present  aims  are  so 
nearly  akin  to  those  of  the  Naturalists  that 
the  two  organisatiotui  might  well  cooperate, 
or  even  confederate,  for  nuifual  advantage 
and  the  enmnum  benefit  <if  American 
science.  The  possible  modes  of  cooperation, 
and  the  possible  lines  of  eonfederati<m,  are 
too  many  for  i  i  <  1 1 1  tliscussion  ;  but  it  may 
be  lieid,  in  the  light  of  analogy  with  primi- 


tive socialry  as  in  that  of  current  experi- 
ence, that  neither  cooperation  nor  confed- 
eration need  involve  lom  of  autonomy,  or 
efficiency,  or  dignity,  on  tiie  part  of  either 

organization. 

Out  of  the  many  possible  lines  of  action 
leading  to  cualiiion  between  the  two  most 
vigorous  and  virile  of  our  voluntary  seien- 
tific  societies,  one  or  two  may  be  urged: 
The  Amcriean  Association  for  the  Ad- 
vancement of  Science  has  already  decided 
to  hold  a  winter  meeting  in  Washington 
during  the  Convocation  Week  of  1902-3, 
and  it  has  just  been  decided  by  this  body 
to  hold  its  annual  meeting  at  the  same  time 
and  place.    Now  it  is  suggested  that  the 

American  Society  of  Naturaliste  take  tiie 

requisite  steps  toward  admitting  represent-' 
atives  of  the  Association  to  its  Council, 
and  toward  securing  representation  in  the 
Council  of  the  Aaaodation,  preferably  at 
lids  approaching  meeting,  and  if  not  thai, 
at  the  earlie.st  possible  occasion;  it  is  also 
suggested  that  tliis  Society  take  early  «teps 
toward  enlarging  and  strengthening  lU* 
Cbuneil  in  such  manner  that  the  adminis- 
trative bodies  of  the  two  organizations  may 
attain  parity  of  power.  It  need  hardly  be 
said  that  the  joint  meeting  would  serve, 
and  better  serve,  every  purpose  of  s^Murate 
meetings;  and  it  need  hardly  be  added  that 
one  effect  of  the  joint  meeting  would  be  to 
incre.ise  conunon  membership  in  the  two 
organ i /at ions,  and  thus  to  strengthen  the 
already  strong  bonds  of  eoniroon  interest 

In  anntlh'i'  place*  it  was  pointed  OQt  that 
a  need  of  American  seienee  today  is  a  dele- 
gate organization— a  Senate  of  Science— in 
whieh  our  many  and  constantly  multiply- 
ing local  and  apeeial  voluntary  aasoeiations 
of  .scientific  men  might  be  equitably  repre- 
sentcil  in  a  body  not  ton  lartre  and  un- 
wieldj'  for  effective  work  ni  coordinating 
lines  of  research  and  keeping  in  touch  with 
national  progress;  and  it  was  suggested 
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that  the  Council  of  the  American  Aasocia- 
tion  might  well  serve  as  the  nadens  lor 
sneh  an  oiqgniisatioii.  To-day  a  still  mora 

promising  nucleus  for  a  national  scientific 
organization  of  unprecedented  dignity  and 
power  may  be  glimpsed  through  eyes  of 
hope;  for  it  is  ^tlun  bounds  to  antidpate 
joint  meetinga  of  the  Councils  of  America 'a 
two  representative  orfjanizations  of  science, 
and  joint  action  with  all  the  strength  of 
union,  at  no  distant  day. 

W  J  McQeb. 
BntmAO  or  AitsiicAir  BnmouHT. 

It  18  not  long  since  a  gathering  as  rep- 
resentatiire  of  American  seienoe  as  the 

present  one  would  have  been  a  very  difTor 
ent  kind  of  audience.  It  would  liave  Ix  tn 
much  smaller,  without  men  enough  spe- 
oially  representative  of  any  one  branch  of 
knowledge  to  warrant  them  in  meeting  to- 
gether as  a  section,  but  composed  of  men 
practically  all  of  whom  wotild  have  bfard 
with  interest  and  discussed  with  intelli- 
gence any  paper  on  the  program. 

Hecent  years  have  brought  about  a 
marked  change  in  sciriicc  as  in  other  things. 
Material  prosperity  has  made  it  possible 
for  more  men  than  formerly  to  devote 
themselves  to  the  aequisition  and  diffusion 
of  learning,  and  the  means  and  appliances 
at  their  hand  have  increased  to  no  less  a 
degree.  With  this  has  come,  as  a  means  to 
the  perforaanoe  of  the  more  difficult  tasks 
of  research,  specialization  and  attendant 
divisiou  of  lalxn'.  so  that  tin-  scii^ntific  or- 
(ranizations  are  now  comnmtily  not  only 
birger,  but  fai'  more  complex,  and  one  often 
goes  away  from  a  meeting  with  something 
like  an  intellectual  dyspepsia,  indueed  by 
the  many  and  oxtrrmely  varied  COOTSes 
ottered  on  the  program. 

In  another  important  respect  conditions 
have  greatly  changed.  The  time  was  when 
ihc  grent  distanrra  lay  l^'voiid  the  workers 
in  science.  To-day,  because  of  the  develop- 


ment of  the  whole  country,  they  lie  be- 
tween the  w<»keni»  not  equally,  but  in  audi 
a  manner  as  to  cause  a  concentrated  eastern 

and  a  more  scattered  western  population. 
Thouprh  distances  are  now  traveled  in  hours 
that  formerly  required  days,  the  expendi- 
ture of  time  and  money  involved  in  passing 
these  great  distances  is  so  great  as  to  seri- 
ously iiiterf<"-<'  ^vitli  the  holding'  of  truly 
national  mcctiiit^s,  and  1  desire  to  express 
my  foU  appreciation  of  the  action  of  this 
society  in  setting  aaide  a  geograplue  re* 
striction  of  its  constitution  in  order  that 
this  most  successful  meetinfr  mieht  be  held 
in  Chicago.  Shortly  before  leaving  home 
I  received  a  lettor  from  a  friend,  in  whidi 
regret  wa.s  expressed  that  the  eastern 
botanists  wlio  commonly  meet  in  conjunc- 
tion with  this  Society  had  not  felt  it  wise  to 
set  aside  a  like  provision  of  their  own  con- 
stitution, so  that  they  are  now  meeting  in 
the  east,  and  addiji^r  that,  much  as  woidd 
be  gained  liy  meeting  with  the  affiliated 
societies  now  in  seasion  here,  it  did  not  seem 
quite  right  to  depart  from  their  euatom 
and  so  deprive  the  younger  men,  not  blessed 
with  a  STiperahtindanee  of  this  world's 
goods,  of  a  meeting  that  they  desired  and 
were  entitled  to,  but  for  which  they  could 
not  travel  far. 

In  our  childhood  we  all  learned  the  fable 
of  iho  man  who  one  day  lirouirht  in  an 
armful  of  twigs,  and,  haiuiiiig  thera  one 
after  another  to  lua  son,  asked  him  to 
break  them,  which  was  readily  dune ;  bat 
when  a  like  nTimher  were  closely  bound  to- 
gether into  a  bunch,  they  could  not  be 
broken  nor  even  greatly  bent.  I  believe  it 
was  the  schoolmaster  who  first  made  prao> 
tical  use  of  this  particular  demonstration 
of  tlic  strength  that  lies  in  union,  but  be- 
fore my  own  time  he  had  abandoned  it  be- 
cauae  of  the  greater  flexibility  of  the  unit. 
Business  men  have  recently  begun  to  make 
mneh  and  iinifitablc  application  of  the 
principle,  and  as,  in  manufacture  and 
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traffic,  material  results  are  quickly  avail- 
able fnr  the  fpsting  of  changes  in  organiza- 
tion and  moniigement,  they  are  rapidly 
seeoring  both  strength  and  eoonomy  and 
efficiency  of  administration,  by  combina- 
tion. If  the  century  just  closed  is  likely  to 
stand  out  prominently  in  history  as  that 
marked  byspecializationand  differentiation, 
that  OB  wbieh  we  have  jtut  entered  appeals 
likely  U>  take  place  as  that  in  which  ra- 
tional union,  coordination  and  centralized 
organization  form  prominent  features;  and 
thia  ia  likely  to  be  aa  true  of  the  maekinexy 
of  inafaraetion  and  of  rewarch  aa  it  is  of 
business  combinations. 

Professor  Minot  has  very  thoughtfully 
and  logically  presented  the  bearing  of  this 
fine  of  thongkt  on  ffana  aoeiety  and  the 
affiliated  ot^anizations.  Difficulties  may  be 
experieneed  at  first  in  pcrfcctins:  the  details 
of  the  most  useful  and  workable  organiza- 
tkm,  bat  are  likely  to  be  aeea  and  ovevw 
come,  and  I  have  little  doubt  that  the  great 
Washington  mrt  tini,'  tluit  we  are  all  hoping 
to  attend  next  winter  will  initiate  a  federa- 
tion of  scientitic  interests  that,  without 
losing  in  prodaetivencfla,  will  gain  an  al- 
most irresistible  strength  which  will  be  pro- 
duptive  of  £rroat  erood  in  ninny  ways. 

But  in  this  centralization  of  interests 
thoae  who  can  not  travel  great  distances  to 
attend  the  general  meetings  sho\iId  not  be 
forgotten.  T  feel  tliat  wliile  none  of  us  wlin 
can  attend  the  great  meetings  can  afford  to 
miss  liieru,  those  who  can  not  go  to  them 
dtoold  be  given  every  hdp  and  eneourage* 
ment  in  holdit^  meetings  at  places  con- 
venient to  their  homes.  I  have  assnnied 
thatyoar  committee,  in  inviting  me  to  take 
part  in  tkia  discnssion,  did  so  because  they 
widied  the  point  of  view  of  the  central 
botanists  rcprrsentcd.  On  this  assumption 
I  have  tried  as  far  as  possible  to  asfH'rtain 
the  feeling  of  those  botanists,  and  I  think 
I  msy  aay  witbont  impropriety  the 
kotaniata  now  meeting  in  e<mnectioa  with 


this  Society  feel  the  need  of  a  local  organi- 
zation, and  have  taken  steps  toward  its 
formation,  though,  in  view  of  the  discussion 
to  be  held  thia  aftmioon,  possible  action  by 
this  Society  thia  evening, and  tlie  announce- 
ment of  a  general  meptini,'  of  tlio  central 
naturalists  called  for  to-morrow  morning, 
for  the  consideration  of  the  same  question, 
they  have  d^erred  fheir  final  action  nntil 
to-morrow.  Whatever  they  may  believe  de- 
Fiiralile  for  the  furtherance  of  theirmore  im- 
mediate interests,  I  am  contident  that  their 
support  may  be  counted  on  for  aU  wise  eon- 
centration,  and  that  at  all  times,  those  who 
are  able  and  free  to  attend  the  general 
meetings  may  be  counted  on  to  do  so,  while 
those  who  must  stay  nearer  home  will  prove 
willing  to  act  in  uniaon  with  the  central 
body  on  all  matters  of  scientific  impor- 
tance where  concerted  action  is  needed, 
while  they  anticipate  no  refusal  of  the  full 
power  of  the  general  organisation  in  any 
mattw  coaeeming  which  it  is  propw  for 
them  to  ask  support 

William  Trklbasx. 

IIISMUCHI  BUTAMCAX  GaROEKS. 

TiTERR  are  evidently  two  subjects  under 
ffinsideration  by  the  Society,  and  these  are 
only  indirectly  related.  One  is  the  subject 
of  eotqpieration,  affiliation,  or  more  organic 
union  between  the  American  Society  of 
Naturalists  and  the  American  Associiition 
for  tiie  Advancement  of  Science;  and  the 
other  is  the  organization  of  local  branches 
of  the  Society  of  Naturaliata,  or  aeetional 
societies  having  a  similar  field  and  affiliated 
with  that  general  organization. 

A^umiug  that  the  time  of  meeting  of 
the  American  Association  is  to  be  changed 
to  Convocation  Week,  there  seema  to  be  a 
practically  nnanimous  judgment  favorable 
to  a  meeting  of  that  society  and  the  Society 
of  Naturalists  at  the  same  time  and  place, 
and  to  a  close  coordination  or  affiliation  of 
the  work  of  these  aodeties.  I  can  aeo  how 
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certain  practical  difficulties  would  arise 
from  the  meeting  at  the  same  time  and 
place  of  two  aoeietieo  or  gronps  df 
eieties  so  largely  similar  in  character  and 
scope— meetings  of  the  Botanical  Section  of 
the  Ameriean  Association,  and  of  the  So- 
ciety of  Plant  Morphologista  affiliated  with 
the  Naturalists'  Society;  meetings  of  the 
Zoological  Section  of  the  Ainericnn  Associa- 
tion, and  of  Uie  Society  of  American  Mor- 
phologists;  and  so  on— bat  I  presume  that 
theae  matten  have  all  been  considered  and 
that  means  of  adjustment  will  readily  be 
found.  As  to  the  soundnpss  of  the  idea,  I 
eannot  see  that  there  need  be  any  doubt 

With  ratpeet  to  tha  fbirmattoii  of  a  loeal 
aoeiety  in  the  eentral  atates,  to  be  affiliated 
in  some  way  with  the  group  of  societies  in 
session  here  at  this  time,  I  think  the  only 
subject  upon  which  diilerence  o£  judgment 

might  poMtbly  ariaa  ia  that  of  th«  mothod 
of  the  afliJialion.  It  seems  to  me  that  in 
the  nature  of  the  case  we  shall  finally  be 
forced  to  form  sectional  societies  in  most 
of  fhe  hmudiea  of  adenoa  represented  Ij 
die  exiatiiig  organiaatioDa.  Aa  tiie  adentifie 
population  of  the  country  bcconics  more 
equally  dispersed  over  its  whole  area,  we 
find  this  area  too  large  to  permit  general 
annual  meetinga  of  thooa  moat  inters 
esied  and  moat  likdy  to  profit  by  them. 
The  distances  are  so  great  as  praetieally 
to  prohibit  attendance  upon  the  part  of 
many  membava,  and  the  number  preaent* 
ing  papera  in  eaeh  aoeiety  or  aubdiviaion  is 
such  as  to  crowd  the  programs  unduly, 
diminishing  the  interest  and  value  of  the 
meetings.  We  need  a  satisfactory  geo- 
graphieal  nnit  of  aasemblage  for  aeientifie 
meetings,  luio  iii<t  so  large  as  to  make  at> 
tendance  a  tmrdcn  upnii  those  living  on 
the  outskirts,  and  yet  large  enough  to  per- 
mit a  aattofaetory  anhdivwioB  of  the  pro- 
grama  of  aoeietiea  into  aeetiona  oorreapond- 
to  the  subdivisions  of  the  subject  mat- 
ter. From  what  we  have  seen  during  the 


last  two  years  and  at  the  present  meeting, 
it  seems  to  me  quite  clear  that  the  states 
of  tha  Miasinippi  Yallay— now  coming  to 
be  known  as  the  Central  States  of  the 
Union— should  form  one  such  unit  of  as- 
semblage. Indeed  a  society  of  natiiralista 
has  already  been  formed  for  this  area,  and 
has  had  two  highly  successful  meetings, 
definite  organization  having;;  been  delayed 
merely  with  a  view  to  the  issues  o£  thia 
meeting.  Probably  other  such  sectional 
sodetiee  might  be  organised  to  advantage 
(if  not  now,  before  many  yeais),  all  to  be 
aflsoeiated  as  divisions  of  a  more  ^reneral 
organization  for  the  country  as  a  whole. 

On  the  snppoaition  that  audi  a  aodetj  ia 
now  to  be  organized  here,  tha  aabjeot  of 
its  relations  to  existing  societies  will  come 
up  for  settlement.  lu  this  connection  it  is 
helpful  to  uoUee  the  difi'ercuce  iu  urgan- 

isatim  of  the  Society  of  Natoraliata  and 
that  vt  the  Ameriean  Aasociation  for  fha 

Advancement  of  Science.  In  the  former 
there  is  one  general  society  which  serves  aa 
a  bond  of  muon  for  apedal  aoeietiea,  ea^ 
indapendant  in  organization  and  manage- 
ment, but  associated  by  affiliation  with  the 
general  body,  the  latter  being  scarcely  more 
than  an  administrative  couvenience.  Li 
ttie  Ameriean  Sodety  for  the  Advancement 
of  Sdenoe,  on  the  other  hand,  there  is  a 
more  compact  general  society,  with  sub- 
divisions, called  sections,  formed  mainly 
for  program  porpoMa.  In  the  Am^ean 
Society  of  Natnraliata  we  have  had,  thus 
far,  no  sections  in  the  latter  sense,  but  only 
afiiiiated  societies,  and  I  am  inclined  to 
think  that  this  melhud  of  organization 
dionld  be  continued  aa  loeal  aodetiea  apring 
up  in  response  to  loeal  reqoirements.  I 
would  rather,  in  short,  see  the  naturalists 
of  the  Central  States  organised  under  the 
form  of  an  independent  but  alBUated  body 
than  in  the  form  of  a  aeetion  of  the  natioDal 

society. 

I  doubt  also  the  advisability  of  attempt- 
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ing  to  fix  in  advance  the  pUee  of  meeting 
of  the  prcfKNwd  new  aoeicly  or  section  or  to 
determine  tinnccessarily  any  detail  of  its 
policy  by  a  resolution  passed  by  this  body 
atUiktinM.  If  ito  memben  should  prefer 
peripatetie  meetings  to  those  Iwld  at  one 
fixed  point,  I  think  it  should  be  possible  for 
them  so  to  determine,  espeeially  as  that  is 
now  the  policy  of  the  whole  group  of  socie- 
ties aasoeiated  in  this  organisation. 

I  am  obliged  to  you,  lb.  Chairman,  for 
the  opportunity  to  participnte  in  this  dis- 
cussion, which  I  owe  to  your  courtesy  only ; 
and  I  have  spoken  merdy  on  a  few  points 
whidh  have  ooenrred  to  me  as  I  listened  to 
tiwM  who  have  preceded  me. 

3.  A.  FoBfi£S. 

UmmsiTT  OP  luxHois. 

'  A  HAND  apart  from  the  rest  of  the  body 
is  not  n  hand,'  said  Aristotle,  and  modern 
psychology  shows  that  each  of  us  exists 
only  in  his  relations  to  others.  Writing 
and  the  printing-press  have  made  adenee 
posnble  by  permitting  intercourse  between 
those  separated  in  lime  and  space,  but  they 
have  not  done  away  with  the  necessity  for 
pexwnal  contact.  Correspondence  sdiools 
can  not  reiilaee  universities,  nor  do  jour- 
nals and  books  make  needless  (he  roming 
together  of  scientific  men.  The  organiza- 
tion of  academies  and  societies  has  been 
an  essential  &etor  in  the  development  of 
modem  seience.  Two  or  three  hundred 
years  ago  the  ?iien  of  a  neighborhood  began 
to  meet  to  discuss  scientific  questions. 
Fifty  to  a  hundred  yearn  ago,  when  rul- 
waya  made  it  possible,  national  associatioiiB 
were  established.  As  the  seienees  beeame 
difTcrentiated.  the  academies  and  as.socia- 
tious  met  in  sections,  und  speeiiil  societies 
were  established  in  eaeh  oountry  for  differ- 
ent aeiences.  These  societies  or  their  mem- 
bers now  meet  oeeasionally  in  inter- 
national congresses. 

We  havtt  indeed  at  preantt  a  somewhat 


bewildering  array  of  seientifle  aoeietiea 

which  have  arisen  in  answer  to  special 
needs.  It  is  time  that  the  methods  of 
science  should  be  applied  to  their  pi^per 
coordination.  The  two  closest  bonds  of 
union  are  common  interest  in  a  aubjeet 
and  loeal  proximity.  We  have,  as  a  matter 
of  fact,  national  societies  for  nearly  everj- 
science,  and  local  academics  in  nearly  aU 
our  larger  centers.  When  there  are  enough 
students  of  the  same  subject  in  the  same 
place  weliave  the  natni-al unit ;theRe  irronps 
shotdd  unite  on  the  one  hand  to  form 
the  loeal  academy,  and  on  the  other  hand 
to  form  the  national  aoeiety.  The  national 
societies  should  be  parts  of  a  great  national 
association.  The  presentation  and  disens 
sion  of  research  belong  to  the  special  socie- 
ties; the  coordination  of  the  work  of  dif- 
ferent sciences,  legislation  on  behalf  of 
science  as  a  whole,  and  the  representation 
u£  yeicnee  before  the  intelligent  public,  be- 
long to  the  national  association.  For  the 
transaction  of  business,  this  association 
can  no  longer  be  a  plebiscite,  but  must  be  a 
house  of  delegates  representing  the  seien- 
ti6c  interests  of  the  country. 

The  American  Society  of  NaturaUats, 
with  which  we  are  at  pxeeent  more  espe- 
cially concerned, represents  certain  .seienccs 
and  a  certain  region;  it  does  not  form  an 
integral  part  of  what  appears  u>  be  the 
trend  of  soienti&  organization.  Historio- 
ally  our  soeiety  has  perf«>rmed  a  servioe 
of  imtnertse  value.  In  the  limitation  of 
participation  in  its  work  to  scientific  men, 
in  delegating  special  papers  to  special 
Boeieties  affiliated  with  it,  in  its  diseussicms 
of  questions  of  general  seientifio  interest, 
and  in  its  choice  of  midwinter  as  a  lime  of 
iueeting,  it  has  set  an  example  to  the  Amer- 
ican Association.  In  recent  years,  how- 
ever, the  American  Association  hm  main- 
tained the  same  scientific  standard,  and 
we  have  practically  one  group  of  scientific 
Bodetiea  meethog  in  mlAnimmer  and  aa- 
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other  in  midmnter.  The  greater  power  of 
a  general  UNciAtion  is  indicated  by  the 

fact  that-all  the  soeirtics  meet  in  summer 
under  the  auspices  of  the  American  Asso- 
ciation, whereas  at  present  the  national  so- 
cieties are  meeting  not  only  here  in  Cbi- 
eago»  but  also  in  New  York,  Philadelpbia, 
Rochester  and  TVashiiifrton.  The  greater 
inliuenee  of  a  naliuual  association  i??  fifrain 
shown  by  the  fact  that  it  has  been  able  to 
secure  from  our  tmivendties  and  eolleges  a 
spL'cial  convocation  weeik  in  midwinter. 
Tliis  coiidd  not  have  been  accomplished  by 
our  Society  representing  only  certain  sci- 
ences and  a  certain  le^on. 

Hereafter  the  chief  meeting  of  the 
American  Association  will  probably  be 
held  in  convncation  week,  and  the  na- 
tional societies  devoted  to  special  sciences 
will  probably  meet  with  it.  Onr  viewB  as 
to  the  future  functions  of  the  Society  of 
Naturalists  (b  pend  on  how  we  answer  two 
questions.  Should  our  special  scientific 
societies  be  national  or  sectional  1  Should 
th^  meet  at  tiie  same  time  and  plaeet 
To  me  it  seems  that  the  special  societies 
shonld  stm'ly  be  national,  or  Anreriean, 
with  local  sections.  A  national  society  for 
each  seienoe  will  ultimatdy  be  essentisl  for 
purposes  of  pnblieation  and  for  1<  Lislative 
fTiiirtions.  An  nnnnal  or  occasional  meet- 
ing of  those  engaged  in  the  same  kind  of 
work  is  of  the  utmost  importance— scien- 
tjfieally,  professionally  and  socially— and 
should  be  maintained  in  spite  of  the  sacri- 
fices of  time  and  money  imposed  by  the 
large  area  of  our  country.  It  seems  to  me 
further  that  our  national  societies  should 
meet  to<;ether.  It  is  economical  to  make 
local,  railway  and  other  arrancrcments, 
once  for  all.  Most  of  us  belong  to  more 
than  one  society  and  like  to  meet  friends 
following  different  lines  of  scientific  work. 
Indeed,  sharp  lines  can  Udt  be  <1iauTi  be- 
tween the  sciences ;  we  have  astrophysicists, 
electi'ochemists,  general  biologists,  physio- 


logical psychologists,  and  the  like,  who 
would  be  divided  by  separate  meetings. 

There  are  judicial,  legislative  and  execu- 
tive functions,  in  which  all  men  of  science 
should  unite,  and  for  their  accomplishment 
a  general  meeting  is  essential.  Then, 
lastly,  the  weight  of  science  is  impressed 
on  the  •general  public  only  by  a  meeting  of 
snfTieienl  iiia^'nitude. 

The  limits  of  a  thousand  words  do  not 
permit  an  attempt  to  emphasiae  flie  im- 
portance of  national  aeientilte  aocteties  and 
of  a  creneral  congress  of  scientific  nvn,  and 
after  all  the  logic  of  events  is  the  strong- 
est argument.  We  Aave  national  aeientifie 
soeieties,  and  th^  do  meet  in  groups— 
nearly  all  the  sciences  in  the  summer,  with 
the  American  A^ssociation,  and  the  biologic- 
al sciences  in  the  winter,  with  the  Society 
of  Naturalists.  The  meetings  of  the  Amer- 
ican AssiK'iation  hav^  it  is  true,  been  in< 
lerfered  with  by  summer  liolidaj's,  summer 
beat  and  the  winter  meetings;'  and  the 
winter  meetings  of  the  American  Society 
of  Natundists  are  threatoied  with  a  loeal 
division.  It  seems  reasonable,  however,  to 
assume  that  next  year,  at  least,  all  our 
societies  will  meet  together  at  Washington 
in  oonvocalion  week. 

Supposing  there  to  be  a  general  annual 
meetinir,  s;iy  nnce  in  three  years  at  Wash- 
iii^'ton,  ouec  in  the  eastern  states  and 
once  in  the  central  or  western  states, 
what  should  be  the  function  of  the  Society 
of  Naturalistsf  It  scciuh  tliat  the  general 
arrancements  should  be  left  with  the 
American  As.sociatiou,  covering  all  the 
sciences  and  the  wlwle  country,  and  hav- 
ing pcmuincnt  and  salaried  officers.  Onr 
society  miKlit  bold  sepnrate  meetings  in 
the  east  when  the  national  societies  meet 
in  the  west.  I  myself,  however,  regard  this 
as  undesirable.  Should  the  Society  of 
Naturalists  then  be  disbanded,  having  ac- 
complished its  work?  T  think  not.  There 
is  place  for  &  compact  organization  within 
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Ihte  Ameriean  AasocUition  representing  eer- 
tain  sciences  and  a  certain  region.  The 
original  objoet.s  of  tlio  Sopiety— the  or- 
ganization of  scientific  work,  the  teaphin<r 
of  science,  the  conduct  o£  muiMiuiiis  and  llie 
like— atill  need  an  organisation.  Onr  die- 
enaaioa,  our  public  lecture  and  our  dinner 
with  a  presidential  addrws  should  not 
lightly  be  abandoned.  \\'ithin  the  Royal 
Society  and  the  BritMh  AaaooiatiaD  then 
have  been  dubs,  pximarily  aoeial,  bnt  ex- 
erting great  influence  on  the  policy  of  the 
lar^'er  orfranizations.  The  National  Acad- 
emy performs  valuable  functions  as  a 
■deet  aeaodation  eompoaed  of  aome  of  our 
more  eminent  scientific  men,  and  the  So- 
ciety of  Naturalists,  compostMl  of  somo  of 
our  more  efficient  and  public-spiritod  stu- 
dents  of  the  natural  sciences  in  the  east- 
ern states  can  aocomplish  mndi,  in  the 
fatnre  as  in  the  past,  for  the  advancement 
of  science.  J.  McEsek  Caitbu.. 


TBE  ASTRONOMICAL  .WD  A8TR0PHT8I0AL 
SOCIETY  OF  AMERICA. 

T. 

The  iii-ut  winter  meeting  of  this  Society 
WM  held  at  the  Cosmos  Glnb,  Washington, 
D.  C,  iBCooday,  Tue^y  and  Wednesday  of 
CkmTOcation  "Week.  Sessions  for  tiie  read- 
ing of  papera  were  held  both  morning  and 
afternoon,  on  Monday  and  Tuesday,  and 
on  Wednesday  morning.  The  maximum  at- 
tendance of  about  fifty  was  reaehed  on 
Tuesday. 

Twenty-eight  new  members  were  elected, 
and  it  was  decided  to  hold  the  next  meet- 
ing of  the  Society  at  Washington  during 

Convex- a  tion  Wc<'k,  in02-n. 

A  number  of  the  members  lunched  to- 
gether both  on  Monday  and  Tuesday  atBar- 
ton's,  and  on  Monday  evening  attended  a 

dinner  at  the  same  place.  The  president  of 

thp  Society  presided,  and  anionf?  the  most 
delightful  features  were  tlie  after-dinner 


speeches  of  Professor  W.  W.  Campbell, 
Professor  George  E.  Ilale  and  Professor  B. 

I.  Bailey.  If  a  similar  function  is  held  at 
the  next  meetiuf,'  it  is  hoped  tliat  the  ladies 
of  the  Society  will  more  generally  follow 
the  example  of  the  two  present  at  this  time. 

On  Tuesday  evening  President  and  ^Ira. 
Neweomb  ret  eivod  the  members  of  the  So- 
ciety and  numerous  invited  guests  at  a  oon- 
vmaikme  lield  at  ^  Arlingt<m  Hotel 
During  the  evening  papers  illnatrated  Tof 
stereopticon  were  read  by  Mr.  Percival 
Lowell  on  Mars,  by  Professor  S.  P.  Langley 
on  personal  equation  and  the  infra-red 
spectrum,  by  Professor  George  E.  Hale  on 
a  comparison  of  the  results  obtained  by 
plioto<.M-aphy  from  the  forty-inch  refractor 
and  tlie  two-foot  reflector  of  the  Yerkcs 
Observatory,  and  by  Professor  W.  W. 
Campbell  on  the  work  of  the  Liek  Observa- 
tory eclipse  party  in  Sumatra  and  the 
nebula  «iirromidin<<  Nova  Persei. 

After  the  reading  of  these  papers  the 
guests  were  invited  into  an  adjoining  room 
to  partake  of  stiU  another  astronomical 
treat  and  refreshments.  Here  the  rcom 
was  titted  up  with  numerous  transparencies 
and  photographs  from  tlic  IIar\'ard  Colle<;e 
Observatoiy,  from  the  Yerfces  Observatory, 
from  the  Lick  Observatory  and  from  the 
United  States  Naval  Observatory. 

On  Tuesday  a  uuuiber  of  the  members 
visited  the  Astrophysieal  Observatoty  of 
the  Smithsonian  Institution  upon  a  special 
invitation  to  the  Society  from  Secretary 
Langley. 

At  the  adjournment  of  the  Wednesday 
morning  session  the  members  formed  in 

line,  marched  to  tin-  Wliito  TTouse  and  paid 
their  respects  to  President  Roosevelt,  spe- 
cial arrangements  having  been  made  for 
their  reception. 

OFPICEM  ELECTED. 

For  1902:  President,  .Sirnnn  Newiomb;  /*/ 
Viw-l'reaidcnt,  George  E.  Hale;  rfd  Vive-Fresi- 
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dent,  W.  W.  Gumpbell;  Trwmtr«r,  C.  L.  Doo- 
little. 

For  19012-3:  Councilor,  E.  C.  IMckering;  ('oun- 
vU«r,  It  S.  WfMxlwanl. 

HgliawBi  Swretorjf,  tiwagfi  C.  Coraatock; 
Obnnoi'fer,  8.  J.  Brown;  OMneilor,  Ortnmid 
8toii«. 

R>>,01.1  TIONS  AI>OPTKI>. 

Retolved,  That  tlip  memhers  of  th«  Astronom 
lc«1  and  Astri>i)by-i<  aI  Society  in  •ttendanee  at 
this  mwlinp  lierpliy  tcn<ler  their  c»rili  il  flianks 
to  the  Board  of  Management  of  and  to  the  meni- 
bera  of  ths  Cmmo*  Club  for  the  uae  «f  the  Olib, 
A''-rtiiliIy  irul  rciTiiiril  rrioni-.  for  tlic  <'\c'pll«»nt  fa- 
cilities afforded  for  the  illuslrstioii  aud  exposi- 
tion of  the  papers  presented  at  this  meeting*  and 
ftir  Hio  kiiiilly  snnni  coiirtcalcs  extended  to  ail 
nienil)er«  of  our  Society. 

fffMlmt,  That  the  thankii  of  this  Society  be 
tpnilpff"!  fr»  Prnfp^aor  S.  P.  Laiijfley  for  the  spe- 
oirtt  ofiportunity  afforded  by  him  to  visit  the 
Ai4t  ropli ysical  Obaervatoiy  of  the  SmithsoBlan 
Institution. 

RfAoltrd,  Thnt  the  thnnkH  of  the  Astronomical 
and  Afttrophyjiionl  Society  l>e  tendered  to  the 
Philoeophical  Society  and  to  ita  treasurer,  Mr. 
Bernard  R.  Oreen,  for  the  use  of  apparatus  and 
cnuitC'»ie>*  shown  dnrinp  the  pre-ient  nicptinp  of 
tlie  Astronomical  and  Astrophysicai  Society. 

Rraolrrd,  That  the  Secretary  of  the  Society  lie 
reque-'tcd  in  tr.nismit  the  sutiftanc-e  "f  tlu-^r  ir^- 
lutions  to  the  Board  of  Managenteul  of  the  Co«- 
nos  CMt,  to  Profesflor  8.  P.  Langley  and  to  the 
officers  of  the  Philosophiml  Society  respectively. 

Rcsotrcd,  That  the  uieiubers  of  the  Society  in 
attendance  hereby  exprese  their  eordial  appreela* 

tion  of  thp  art  hp  <;rr^  irc!  of  the  Prcsiflcnt  in  por 
fecting  ull  an aii^t.iiu'iit.>t  for  tliid  meeting  and  in 
providing  so  amply  for  i>ocinl  aa  well  ao  for  AO- 
tronomical  and  astropt^sical  entertainment. 

PAl'Elt8  PRERBKTED. 

1.  'The  Flash  Spectrum.  May  18,  IDOI's  8.  A. 
MrrciiELU    [Head  by  J.  K.  Reca.J 

2.  *IJelc   Obaenrniory-Crodcer   Expedition  to 

8umatrn  to  obf^erve  the  Total  Solar  Fk;lipse  of 
May,  1»01':  (,'.  D.  I'fcMu.iri:.  [Head  by  W.  W. 
CampMl.] 

3.  T.  S.  X:.v;il  nt.-ri-vAtory  Betipee  GxpedltiMi 
to  SumatrH':    A.  N.  Skixnkr, 

4.  '  AstroDomioal  Photography  with  the  Forty- 
inch  Refractor  and  the  Two-foot  Rcflonfor  of  the 
Yerkcs  Ob.serv»tor)- ' :  G.  VV.  RrrCHEY.  (Head  by 
O.  B.  Hale.] 


5.  '(hi  the  Phenomenon  called  Signals  from 

Mara':   I^krcivai.  Ixiw-kli.. 

6.  'Preliminarj-  Rtntement  of  Remits  of  Ittlsr- 
nalioitsi  M:igiiett<  (>  :  -  iiis  during  the  Total 
Soiar  Eclipse,  May.  l&Ol':  L.  A.  fiavu. 

7.  'Meridian  Circle  Pedtlons  of  Nova  Persei': 
H.  H.  Thki;k.    (Read  by  \V.  W.  CampMl.) 

8.  'Note  on  the  Parallax  of  Nova  Persei':  F. 
L.  Crabe. 

9.  'Note  <  II  tlu-  Parallax  of  Nova  Persei*:  R. 
(i.  An&is.    (Read  by  W.  W.  Campbell.] 

10.  'The  Energy  of  Condenaation  of  8teilaT 
Bodies':  R.  S.  Woodwako. 

11.  'Optical  Distortion  of  I'liotograpbic  Tele- 
scopes'i  Haaoto  Jaomt. 

12.  'The  OonaUnt  of  Aberntioa':  C.  L.  Boo- 
umx. 

13.  'The  Period  of  Delta  Equnlei':    W.  J. 

UrssF.Y.    fRptid  by  \V  \V.  Campbell  1 

14.  'Dunitiuii  of  Twilight  nt  DiiTcrbni  Ala- 
ludert  within  the  Tropics':  S.  I.  Baiixy. 

ir>.  The  Detenninatiom  of  Double  SUr  Orbits': 

OkoKOK  C.  CoifSTOOK. 

in.  'A  Cosmic  pycle':  F.  \V.  Vm. 

17.  'A  Comparison  of  Printing  aod  Beeording 
Chriinopraphs'!   C.  8.  HOVK. 

18.  "ilie  Clock  Room  at  Caie  Obaerratoty't  G. 

8.  Howe. 

IP.  'The  Almucanter  as  an  Instrument  for  the 
IMcrmin  iti.  ii  y<f  Tltiic":    C.  8.  Howe. 

iO,  'A  Description  of  the  Second  (Chile)  Mills 
Spectrograph':  W.  W.  CuRKU. 

21.  'The  Capture  of  Comets  by  Jupiter':  Te»- 
riVAJ.  Low£u„ 

22.  'The  Latitude- Variation  Obeervmtoiy  of 
the  International  Geodetic  Asaoeiation':  H.  a 
Dxvt.s. 

•23.  'Some  Vices  and  Oevloes  in  Aatronondoal 

('oniputntions':    II.  S.  Davis. 

24.  'On  the  Presaure  of  Light  and  Heat  Radia- 
tion' :     l  :    (■    N  l<  HOI  s. 

25.  'The  Mass  of  Titan  and  its  Perturbationi 
of  Hyperion':   W.  S.  Eicuei.BUiGER. 

20.  *0)t»<ervations  of  Xovember  Meteors':  C.  A. 
i'otiT  and  J.  K.  Rmu. 

27.  'A  Kinematic  Study  of  Hanien's  Tdeal  Oo- 
ordinates":    K.  I.a\F-8.    (Read  by  title  only.) 

2«.  'The  Computation  of  Laplace's  Coefficients 
by  means  of  Oylden's  >  Coefficients':  K.  Latwi. 

(Read  by  title  otily.l 

£9.  'A  Theorem  Concerning  the  Method  of 
Least  6<ruar«a*:  HAnoui  JaODttT.    fRead  by  title 

only  ) 

30.  'The  Nebula  about  Nova  Persei':  F.  W. 
Venv. 
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31.  'A  Short  and  General  Method  of  Detenailh 
'tag  Orbits  from  Three  Observutioiu':  A.  O. 
Lbcsohnsb.  [Bc«d  by  O.  Stone-l 

32.  'Elements  of  Asteroi.l  1000  f!  \  nm\  Ephe- 
meris  for  the  Opposition  of  1901  1002':  A.  O. 
LnmoHKiB  and  Adelaiinc  M.  Bbnt.  (BMd  bj  O. 
Stone.] 

33.  'Discovery  of  Rspid  Motion  in  the  Faint 
K«lNlls  SwTOUBdiiig  Nova  Persei':  C.  D.  PUt* 
nixE    [Read  by  \V.  W.  r^uni.l.tll  1 

34.  'A  Determination  oi  lUe  Wavc  Lragtha  of 
til*  More  Prominent  Nebular  Linen':  Wt  TL 
Wriout.    [Read  by  W.  \V.  Campbell.) 

35.  "Die  Bruce  Spectrograph  of  the  Yerkcs  Ob- 
i>«rvatory':  E.  B.  Frost.    [Read  by  «.  E.  Hale.j 

3d.  'A  Remarkable  SoUr  OisturbaiiM': 
GioBOE  E.  Hals. 

37.  'A  Determination  of  the  Cause  of  the  Di^ 
dvpaaqr  b«tw««a  Mwsurw  of  SpeoircigraiDs  ouule 
wttb  VIotet  to  Lrft  and  VUUt  to  Right*:  H.  H. 
Bkxsk.    [R«'!iJ  by  W.  W.  CamplK-ll  l 

38.  'Four  New  Speotroscopic  Binaries  with 
Noica  OB  tho  Qcnaral  Sobjaet':  W.  W.  Oamt- 

KLL. 

39.  'Discovery  of  500  Clotie  Double  SUrs':  W. 
J.  HVMKT.  (Baad  by  W.  W.  Campbell.] 

40.  'Discovery  of  300  Ne«r  DouUa  Stars':  B. 

G.  AtTKUf.    (Read  bv  W  .  \V.  Campbdl.] 

ABiiTUACTS   OK  I-.VPEBS. 

Tk^  Fla^  Sptictrum,  Sumatra  Ecliyse,  May 
18t  1901 T     A.  MfroBBJ.. 
The  writw,  fhrongh  the  oourtety  of  tiie 

director  of  the  Naval  Observatory,  became 
a  member  of  the  expedition  to  view  the  Sit- 
inatra  eclipse  on  May  18,  1S>01,  and  was 
•tatioiied  at  Sftirab  Loento.  Two  iiwtiii- 
ments  were  ^ployed,  a  camera  of  104 
inches  focus  to  be  tised  in  connection  with 
a  coelostat;  and  a  spectroscope  consisting 
of  a  Rowland  flat  grating  of  15,000  lines 
bavincf  a  ruled  apace  of  3|  x  5  inebee,  and 
a  quartz  lens  of  3  23/64  inches  aperture 
and  72  inches  foca!  lenprth.  Tjijrht  from  ihr 
son  reflected  by  the  coelostat  mirror  in  a 
tuniaontal  direction,  fdl  on  the  grating 
where  it  was  diffracted,  and  waa  brought  to 
a  foens  on  the  photographic  plate  by  means 
of  the  quartz  lena.  11  grating  and  photo- 
graphic plate  are  each  perpendicular  to  the 
diffraoted  beam,  Uu  speetmin  ia  'oormaL' 


It  was  arranged  to  photograph  the  first 
order  spectrum  from  /  3.000  to  /  6,000. 

The  weatlier  on  the  day  of  the  eclipse  was 
extremely  disappointing,  i^itt  eontaet 
waa  obaerved  in  a  perfectly  clear  sky,  bat 
clouds  soon  began  to  gather  and  were  so 
dense  at  second  contcict  that  the  first  flash 
was  not  observed  at  ail.  Toward  the  mid- 
dle of  totality  oonditiona  became  a  trifle 
better.  s.>  iliatit  waspoanble  to  see,  throii<jh 
clomi.s,  the  eoronn  oxtendinp  for  about  half 
a  diameter  from  the  sun.  During  no  time 
of  the  5  min.  11  sec.  of  totality  was  an  un- 
clouded view  of  the  eorona  obtained,  but 
nevertheless,  the  second  flash  waa  seen 
beautifully.  Altoirefher  eifrht  exposures 
were  made,  one  before  and  one  just  after 
totality  for  the  cusp  spectrum,  one  at  first 
and  one  at  second  flaah,  and  four  with  dif- 
ferent lenprths  of  exposnrc  durini:,'  ihe  total 
phase.  The  second  flash  seemed  fully  ex- 
posed, and  it  is  to  a  discussion  of  thia 
photograph  that  thia  paper  ia  devoted. 

The  peculiaritieB  of  thia  photograph  are: 

1.  Normal  spectrum. 

2.  Great  dispersion. 

On  the  plate  the  diataiiee  from  F  to  H  ia 
95.4  nun.,  and  aa  the  apeetram  ia  normal, 

1  mm.,  therefore,  corresponds  to  a  differ- 
ence of  wfivp-length  of  9.37  tenth -meters, 
or  1  tenth-meter  corresponds  to  a  dis- 
pendon  of  about  0.1  mm.  For  aome  reason, 
the  spectra  were  not  in  perfect  focu.s,  but 
in  «?pi1e  of  this  f;i''t.  in  view  of  tlie  frrest 
dispersion  of  the  speetruni.  n>easures  were 
made  and  wave-lengths  determined  with 
a  high  degree  of  accuracy.  The  spectrum 
extends  froni  /  4,924  to  I  3,320,  but  the 
focus  becomes  poor  heyt)nd  K,  and  mcf^s- 
ures  were  discontinued  at  x  3,835.  For 
the  purpoaes  of  the  present  comparison, 
the  nnrion  from  F  to  H  only  was  regarded. 
In  this  part  of  the  spectrum  363  lines  were 
measured  in  the  flash.  An  arbitrary  scale 
of  intensities  was  assumed  whereby  0  rep- 
resents the  faintest  line  seen  with  certainly, 
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10  the  BtroDfjeat  line.  Wave-lengtlis  were 
<'<»mparcd  with  Itowlaud's  measures  of  tlie 
JHolar  q)eetnuD.  Of  the  363  flaah  lines,  269 
were  identifiedwith  lines  onBowland^s  map. 

Although  we  Ciinnrit  (lirfftly  coinpatT  the 
intensities  of  tlio  liriulit  liiu's  nf  flip  flnnh 
<8cale  0-10),  Mrith  Uiotie  of  the  dark  lines 
Silwn  in  Rowland's  table*  (scale  1-1,000). 
we  can  arrive  at  eertain  theoretical  eon- 
siderations  if  we  compare  the  average  in- 
tensities for  the  diticreut  elements,  i.  i., 
Flash  intetnities  ,  , 
Solar  iml^i^sities  •  """^  ^^'"^  ^^"^ 

number  of  lints  of  each  element  identified 
to  the  whole  number  of  solar  lines  for  that 
metal.  Forming  tiieae  ratios  and  arranging 
them,  we  are  at  once  atrack  with  the  ByBtem- 
atic  variations,  not  only  in  the  ratio  of 
intensities,  but  al.so  in  the  ppt-  r-cnf.  of  lines 
identified.  The  meaning  of  these  sys- 
tematie  differences  will  be  nnderstood  if 
wc  consider  these  ratir.s  in  combination 
with  the  atomic  weitrlit.s  of  the  various  ele- 
ments, as  in  the  following  table,  where  also 


put  down  the  number  of  the  lines  in  the 
liash  due  to  each  metal. 

These  lines  naturally  fall  into  three 
groniMr  sa  ^mn  in  the  table  bdow. 

To  these  may  also  be  added  the  following 
lines: 

La.  atomiie  might,  138.5  3  Unm 

137   IttBS 

In,      *       "       65   1  line 

In  Group  I.  would  also  fall  Al  if  we  con- 
sider the  relative  intensities  of  the  two  linn 
^  3,944.160  and  i  3,961.674;  and  un- 
doubtedly Na  if  our  plate  took  in  the  D 
lines.  The  remarkable  variation  of  the 
relative  intensities  in  the  flaah  and  Fraun- 
bofer  Bpectra^  as  Evershed  has  pointed  oat, 
is  undoubtedly  due  to  the  heights  to  which 
ti  c  vapors  of  the  different  metals  a«f»pnd  in 
the  chromosphere.  A  gas  with  an  intrinsic 
brightness  1  and  a  layer  100  miles  in  thick- 
ness, would  give  a  photographic  line  in  the 
flash  8pr<^tmm  jnst  as  bright  as  a  pas  of 
intrinsic  brightness  100  and  only  1  mile 


Orm^  £— Linea  Strung  in  Fliwh  and  in  Solar  Spectniin. 


W^bt. 

tfnmlMr 
•r  LiBct. 

tntcntiity  KlHSb. 
Inteoiity  Solitr  tloei. 

Lln«i  Identlflt^. 
Tout  Number  of  t.loe& 

M« 
Al 
Oi 

24.3 
27.1 

4ao 

1 

8 

aio 

0.34 

l.€0 

a98 

OnmpII.~l 

Jnea  Strong  in  Fkwli,  Weak  in 

Solor  Spectrum. 

AtoBilo 
Walglit. 

KmBlm 

OTLlBM. 

Intentity  Kl«»h. 

Lines  I«tLnt:(ii-<l 

InU;n«Uy  SuIat  UDe.«. 

TuUl  Number  of  l.lDcs. 

6o 
Ti 
V 

Cr 

Mn 

8r 

Y 

Zr 

441 
48.1 

51.2 

52.1 
Wi.l 
87.6 
88.7 
iXI.6 

6 

62 

15 

:w 
27 

*> 

I 

0.86 
0.«>7 
0.19 

0.25 
1.08 
O.AO 
0.27 

0.75 
0.70 
0.(>8 
0.64 
0.48 
0.67 
U.67 
0.62 

Omip  III— 

Linn  Weak  in  FJwfa,  Stronf  in  SoUr  Spectmni. 

Btanwi 

t. 

WetRl)!.  1 

Kmbw 

of  Linu. 

Inti-niltr  Flash. 

LInei  IdenllHed 

Inunnity  Solur  Uoes. 

Total  Numtxr  of  IJam, 

Fe 
Ni 

Co  1 

.W.O 
68.7 
&9.0  1 

125 

9 

*i  1 

0.19 

0.32 
0.28 

a29 
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thidc,  if  the  sun  and  moon  were  mlatiTely 

at  rest  during  the  period  of  the  'flash'; 
but  considering  the  gradual  advanee  of  tlie 
moon  in  covering  successive  layers  of  the 
sun's  atmoq^re,  we  see  that  in  fhe  enua- 
aion  qpeetrnm  fhe  flash  line  of  the  fainter 
jjas  would  be  many  times  more  intense  than 
that  of  the  brighter.  The  absorption  lin€'s 
of  the  two  gases  would  be  very  nearly  the 
same.  The  extent  of  the  metallie  vapors 
of  the  son's  surface  probably  varies  in- 
versely proportional  to  their  atomic 
weights. 

In  consideration  of  these  facts,  it  seems 
altogether  Ukdy  that  fhe  gaaes  of  the 

metals  of  Group  II.  extend  very  liigh,  and 
are  nowherp  very  much  condensed.  The 
flash  lines  are  to  be  regarded  as  true  re- 
Tersala  of  fhe  oomsfponding  solar  lines. 
The  metals  of  Qroups  I.  and  III.  are  some- 
what ilriiscr  near  tlie  sun's  swrfare  and  do 
not  extend  so  high  as  those  of  Group  II., 
but  as  it  is  the  upper  portions  that  con- 
tribute most  to  the  formation  of  the  emiS' 
sion  lines,  the  fash  lines  are  to  be  regarded 
as  only  partial  reversals  of  the  Frannhofer 
lines,  the  solar  intensities  being  greater 
than  the  flash  intensities.  Most  of  the 
strongest  lines  in  the  solar  speetniin  have 
been  found  in  the  flash;  and  tliis.  taken  in 
connection  with  the  meaning  of  the  differ- 
ences of  intensities,  leads  us  to  further  re- 
new onr  faith  in  fhe  existoioe  of  the  '  re- 
vecnng  layer.' 

TU  Total  Solar  Eclipse  of  May  18,  1901: 
C.  0.  Pebrinb. 

The  expenses  of  ^  expedition  to  Fadang, 
Sumatra,  frojn  tJie  Lick  ObsciTntory,  to 
secure  observations  of  this  eclipse,  were  de- 
frayed by  Mr.  William  H.  Crocker,  of  San 
iVandsoo.  Eelipse  day  dawned  with  light 
clouds  covering  the  sky.  Bnt  little  change 
occurred  during  the  morning.  At  the  time 
of  first  contact,  the  sun  shone  through  a 
nft  ID  Ubiti  douda.  At  fhe  beginning  of 


totality  all  parts  of  fhe  sky  nesr  the  aim 

were  covered  >vith  light  cirrus  clouds  and 
haze.  The  inner  corona  only  and  ^lorcury 
and  Venus  could  be  seen  during  tlie  early 
part  of  totality.  The  clouds  heeame  Teiy 
mueh  heavier  towards  the  end  of  totality. 
The  time  of  beginning  and  ending  of 
totality  was  3  or  4  sceonds  later  than  the 
time  of  these  phases  computed  from  data 
given  in  the  Aftmican  Epkemem,  but  the 
uncertainty  of  longitudes  in  Sumatra  may 
aeconnt  for  nearly  if  not  all  of  this. 
Twelve  photographs  of  varying  exposures 
were  secured  with  a  camera  of  40  feet  focal 
length.  These  fdiow  the  inner  corona  and 
prominences  as  well,  probably,  as  if  the  sky 
had  been  free  from  clouds.  The  loritrest 
exposure,  one  of  150  seconds,  shows  the 
streamers  to  a  distanee  of  one  and  one- 
third  diameters  from  the  limb— more  than 
could  be  seen  with  tl"^  utKiided  eye.  A 
number  of  small  prominences  are  visible  on 
the  east  limb  of  the  sun.  One  of  these 
at  position-angle  115*  is  covered  with  a 
sei  ies  of  coronal  hooda  or  envelopes.  At- 
tention is  called  to  a  remarkable  disturb- 
ance in  the  corona  in  the  northeast  quad- 
rant At  a  position-angle  of  about  66* 
there  is  a  small  compact  prominence,  over 
which  there  is  a  disturbed  area  resemblinp: 
rouLrlily  an  inverted  cone.  From  the  ap- 
parent apex  of  this  area  a  number  of 
irregular  streamm  and  masses  of  matter 
radiate  as  if  thrown  out  by  an  explosion. 
T  am  not  aware  that  a  disturbance  of  this 
kind  has  been  observed  before  in  the  corona 
proper.  Eight  photographs  were  secured 
with  the  Fli^d  telescope  of  70  inches  focal 
lencrth.  These  nefratives  show  the  same  ex- 
tensions of  corona  as  those  taken  with  the 
40-foot  camera.  Twelve  negatives  were  se- 
cured of  siz  regions  on  either  side  of  the 
sun  in  the  direction  cxf  his  equator  for  the 
purpose  of  detecting  any  planets  existing 
there.  These  negatives  were  obtained  with 
leuaea  of  8  iaelies  apertore  and  11  feet  4 
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iiicht's  local  ieugtk.*  A  preliminary  ex- 
unination  of  these  negativea  mm  made  at 

tiie  station  and  92  stars  of  magnitude  8.6 

to  8.8  were  ftaiud  in  three  of  the  ie;*ioiis. 
The  plates  tiikott  durinj^  the  latter  part  of 
totality  show  no  aUtr  images,  owing  to  the 
inereased  ebudineas.  A  negative  with  long 
ezpoaure  was  secured  with  each  of  two 
■pectropraphs,  one  having  the  slit  tangen- 
tial, the  other  radial.  The  principal  Frauu- 
hofer  lines  aie  shown  in  the  outer  corona 
in  hoth,  none,  however,  heing  oheervable  in 
the  extreme  Inner  corona.  Ten  negatives 
were  secured  with  a  caniPra  of  21  inches 
focal  length,  having  a  double-image  prism 
placed  in  front  of  the  objective.  The  two 
images  given  b7  such  a  priam  and  camera 
fiiinish  a  means  of  detecting  by  differ- 
ential methods  any  considerable  polariza- 
tion in  the  corona.  The  axis  of  the  prism 
waa  set  at  several  different  position  angles 
between  the  sun's  equator  and  his  poles. 
In  this  way  all  parts  of  the  corona  were 
tested.  The  tu  gatives  secured  show  a  large 
ptfoentage  of  polarization  in  the  outer 
corona  and  a  aUght  amount  in  the  inner 
corona.  The  two  sport rosrraphs  and  the 
polarigraph  were  designed  and  prepared 
for  use  by  Director  Campbell  and  -tVssistant 
Astronomer  W.  H.  Wright.  The  great 
southern  comet  was  a  conspicuous  object  in 
the  evi^nin?  for  several  days  and  was 
visible  without  aid  for  more  than  a  week. 
Photographs  of  it  with  a  portrait  lens  were 
aeeured  on  May  6.  The  exposures  were 
iiPPP(;c;;-,|.i)y  short,  bul  show  3*  m-  4*  tnil. 
A  faint  streamer  is  also  shown  to  the  south, 
making  an  angle  of  about  35°  with  the 
principal  tail.  A  number  of  laige  oopiea, 
on  '-'lass,  of  the  eclipse  photographs,  as  well 
as  lantern  elides,  were  aihown  at  the  meet- 
ing. 

*  Two  of  the  four  lenscti  UMd  in  Sumatra  were 
kindly  loaned  for  the  purpose  bj  Professor  E.  C. 
Pickcriiig,  DtrMtot  of  the  Hsrrsrd  Ooltcgs  Ob&un- 
atory. 


A  Martian  Cloud:  Fercival  Lowelu 

This  paper  gave  an  aceonnt  of  two  pro- 
jections seen  upon  the  terminator  of  Man 
by  Mr.  .\.  K.  Douudnss  at  the  Uwell  Ob- 
servatory on  Dt?t!ember  7  and  8.  l^KK);  the 
observations  which  gave  rise  to  the  popular 
impression  laat  year  of  rignala  from  Mars. 
Calculation  showed  them  to  belong  to  dif- 
ferent parts  of  tho  plaru't  and  U)  have 
moved  during  the  time  Ihey  were  under 
obsenwtion.  Furthermore,  the  motion  in 
eaeh  ease  was  approximately  the  aame— 
nearly  due  west  in  each  case.  Neither  of 
them  reappear<»d  on  any  siiccccding  night. 
They  thus  showed  themselves  to  be  not 
illuminated  raoimtain  tope,  but  sunset 
elouds  floating  in  the  planet's  atmoq>here. 

Prelimivary  iStalcmcut  of  h'esuUs  of  Inter- 
national Magnetic  Ohtervationt  made 
during  ike  Total  Solar  Eciipse  of  Ma% 
17-18,  1901:  L.  A.  Baueb. 
To  further  test  the  result';  obtained  by 
the  United  States  Coast  and  Geodetic  Sur- 
vey magnetic  parties  during  the  total  solar 
eclipse  of  May  28,  1900,  regarding  a  slight 
matrrietic  effect  tliat  may  bo  attributable 
direttiy  to  some  change  produced  in  the 
electrification  of  the  upper  atmospheric 
strata  by  the  abstraction  of  the  sun's  rays, 
due  to  the  interposition  of  the  moon  be- 
tween the  sun  and  tlie  earth,  an  appeal  was 
made  for  international  cooperation  in  mag- 
netic and  allied  observations  during 
the  recent  total  solar  edipae.  The  repe- 
tition of  the  ol^sorvatioiLS  was  doubly  in- 
teresting owing  to  the  fact  that  tlio 
present  eclipse  occurred  in  the  opposite 
magnetic  hemisphere  to  that  of  last  year, 
and  hence  the  opportunity  was  afforded  f<»r 
asc#>rtaininp  whether  the  magnetic  effect 
was  reversed  in  its  general  character  to 
that  of  last  year,  as  is,  for  example,  the  ease 
with  the  diurnal  variation  in  paasing  from 
one  magnetic  hemisphere  to  the  other.  The 
Gonditiona,  however,  for  obtaining  observa- 
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tions  at  a  numl)er  of  stations  distributed 
along  the  belt  of  totality,  as  was  done  last 
year,  and  thus  testing  whether  the  magnetio 
efFeet  again  followed  difeetly  in  thu;  wake  of 
the  shadow  cone,  were  not  favorable  owing 
to  thepresent  location  of  the  belt  of  totality. 
In  r(»ponse  to  the  appeal,  simultaneous 
tnagnetie  observations  made  on  Ma7 
17  from  14  to  21  o'clock,  Greenwich  mean 
r!strr>noniio,(l  time— an  interval  amply  cov- 
ering the  time  of  the  eclipse— at  a  number 
of  Stations  encircling  the  entire  globe,  three 
which  were  in  the  belt  of  totalily.  The 
prime  purpose  of  making  tlie  observations 
90  as  to  cover  the  entiir  <;\n\n-  was  to  fur- 
nish the  possibility  of  separating  a  possible 
eelipse  magnette  effeet  from  a  eontempo- 
nneoQS  magnetic  storm  of  the  usual  type. 
The  ellipse  effect,  for  instanr-e,  iloul)(I«-.s>> 
would  be  confined  to  a  very  small  belt, 
whereas  a  customary  magnetic  storm,  in 
eonformity  with  the  luaal  experienee, 
wotthl  manifest  itself  at  praetioally  llie 
same  moment  of  time  over  n  very  Inrjre 
area,  and  thus  be  felt  at  stations  far  from 
the  totality  belt.  At  none  of  the  outside 
stations  has  a  diftnrbanee  of  any  appx«ei> 
able  size  been  thus  far  imported  to  me,  the 
general  consensus  of  opinion  of  ohson'oi's 
at  these  stations  being  that  'nothing  un- 
nsoal  occurred. '  At  the  three  statioina 
within  the  belt  of  totality  the  majority  of 
thp  npinioTis  !s  Hint  samf^thimr  unusual  did 
occur  during  the  time  of  the  eclipse.  Thus 
at  Earang  Sago,  where  was  situated  the 
Dntdi  eelipae  party,  Dr.  W.  van  Bemielen, 
ssristant  director  of  the  Batavia  Magnetic 
Observatory,  observed  the  change  in  the 
magnetic  declination  and  horizontal  in- 
teiuity,and  he  reporls  the  oodurenee  of  an 
extremely  interesting  msgnetic  efi't  ct  '  Ifo 
has  ronrteonsly  sent  tuc  m  extract  of  his  ob- 
servations made  during  several  days  before 
and  on  the  day  of  the  eclipse,  and  there  cer- 
tainly appears  evidenoe  of  a  nagnetie 
effect  in  both  dementi  differait  from  tibat 


olistTVL'il  on  (h(_'  ciays  prior  to  tlie  cclijise. 
At  Sawah  Loento,  the  site  of  the  Massa- 
ohnsetts,Iustitttte  of  Technology  party,  of 
Boston,  the  variations  in  magnetic  dedina^ 
tiou  were  observed  by  llr.  G.  L.  Hosuier  on 
May  17  and  IS.  ('omparing  the  two  days' 
results  for  the  interval  of  the  eclipse,  there 
is  indisputable  proof  that  something  differ- 
ent iTcuiTed  on  the  day  df  the  eclipse  than 
on  tlu"  day  licfcnv.  Ts'arni'ly.  at  tliis  station, 
situated  so  close  to  the  magnetic  e(|iiatnr 
the  range  of  the  diurnal  variation  of  the 
magnetic  declination  is  about  one  minnte  of 
arc.  The  magnetic  effect  during  the  time 
of  the  eclipse wns  of  about  the  sa?ne  amount, 
so  that  a  steady  decrease  of  east  ileclinatiou 
resulted  during  the  time  of  day  when  nor- 
mally thwe  is  a  steady  increate.  There 
\va>i  but  one  masrnctic  observatory  directly 
within  the  belt,  viz  ,  the  one  at  Mniiritins 
and  this  was  situated  not  far  from  the 
place  of  banning  of  the  edipse.  No  spe- 
cial magnetie  observatioiiR  were  made  at 
this  pluee;  however,  the  regular  photo- 
graphic curves  giving  the  variations  in  the 
magnetie  eteroents  were  obtained.  The  dee> 
Unation  and  the  vertical  intensity  curves 
appai-ently  do  not  show  any  disturbance 
that  coidd  easily  be  picked  out  and  referred 
to  the  eclipse.  Regarding  the  horizontal 
intensity  curve— the  more  sensitive  one- 
Mr.  Claxtou  states  'that  the  original  curve 
shows  Hlitrht  trnmnrs  between  7.15  and  7.50 
and  occasionally  between  8.5  and  9.0  a.  m.' 
I  have  plotted  this  intensity  curve  on  a 
large  scale  and  find  that  the  curve  diows 
no  very  marked  disturbance  that  might  be 
readily  referred  to  the  eclipsf,  with  the  (Ex- 
ception of  one  producing  an  easily  per- 
ceptible bulge  in  the  curve  amounting  to 
about  3-4  units  in  the  fifth  decimal  c.g.s. 
units  and  lasting  about  30  minutes.  Any- 
way the  effect,  if  there  be  one,  is  very 
minQtet  and  will  not  be  so  readily  separated 
frtMn  the  usual  diumsl  variation  as  in  ib» 
case  of  the  two  previous  stations.  Whether 
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Uiis  is  due  to  the  fact  that  owing  to  the 
vieuiit7  of  Mauritius  to  tbe  beginiiin?  of 

the  eclipse,  t)ic  minute  edipsc  miigiHiic 
.sti.rm  did  not  have  time  to  develoj)  itse  lf 
ur  was  just  in  tlie  einhryonic  Rtutc,  cannot 
be  said.  The  luuguctic  effect  observed  at 
Kwmg  Sago  and  at  Sawah  Loento  does 
not  appear  to  have  extended  very  far  out- 
siiic  nf  the  belt  of  totnlify.  it  bointr  spHrcely 
iipprcciable  at  the  Batavia  Magnelic  Ob- 
itervAtoty.  My  grateful  and  appreciative 
acknowledgments  are  due  to  all  who  have 
(lai'ticipntod  in  lliis  interesting  inv>  >itiL'!i- 
tiuu— one  to  my  mind  of  fundamental  im- 
portance to  tiie  theory  of  the  diurnal  varia- 
tion of  the  earth's  magnetism  as  daborated 
by  Sehuster  and  von  Beiold. 

Meridian  CirtU  Positions  of  Nova  Penei: 

R.  H.  TUCKEK. 

^feridian  circle  positions  werr  nbtaiucd 
vn  eight  evenings  iu  February  and  iMarch, 
and  on  four  evenings  in  November.  The 
difference  in  tlie  riuht  ascensions  resulting 
fnttn  the  two  series  of  observations  is  0  05 
seconds.  The  star  was  more  than  fo»ir  mag- 
nitudes brighter  at  the  time  of  tbe  first 
series  than  at  the  second.  Making  allow* 
a  nee  for  the  magnetic  equation,  the  differ- 
t-nce  between  the  rierht  asrensinns  for  1he 
two  series  reduces  to  O.Ul  seconds.  Tlie  dec- 
linations in  the  two  series  differ  by  0.05". 
It  is  therefore  e^dent  that  these  obser%-a- 
tions  indieato  a  vov  ■^rtmll  pjirallax  and 
proper  motion.  Tlio  large  prijper  motion 
recently  reported  by  a  European  astron- 
omer  is  not  confirmed. 

On  ihs  PoraQax  of  Nova  Persei:  F.  L. 
Chasb. 

This  paper  was  ba.sed  upon  observations 
made  witli  tho  Yale  heliometer,  the  first 
set  in  February  and  March,  the  second  in 
July  and  August  and  a  thiid  in  Deoember. 
The  result  dorivod  for  the  parallax  con- 
firracd  the  value  found  from  llu-  fii-st  fwn 
sets  alone,  in  which  tbe  proper  motion 


could  not  be  taken  into  account,  which 
value  waa  published  in  a  paper  presented 

iit  the  Denver  meeting  of  the  A.  A.  A.  S. 
last  Auprtist.  This  value  was  practically 
zero  relative  to  the  mean  parallax  of  the 
two  comparison  sUws  employed,  stars  of 
about  the  eighth  nu^oitude.  In  eonelusion 
the  author  remarked  that,  considering  its 
prohnhle  error,  the  value  fonnd  was  not  in- 
compatible with  tliat  required  by  tlie 
hypothesis  advanced  by  Wolf  and  oth«»^ 
vix.,  that  the  apparent  displacements  in  tin 
nebula  snrrfnin<Hii';:  tlio  Xova  represent  a 
velocity  corresponding  with  that  of  an  elec- 
tric wave. 

Note  on  the  I'arallax  of  Nova  Persei: 
K.  Q.  AnKEN. 

An  attempt  was  made  to  determine  the 

parallax  of  Nova  Persei  from  the  iniero- 
mefric  measures  of  six  faint  suirs  near  it. 
The  first  set  of  measures  was  obtained, 
under  vny  unfavorable  conditions,  shortly 
after  the  appesnnce  of  the  Nova,  and  a 
sffond  set  on  two  ntfrht.st  in  the  latter  part 
of  July.  The  resulting  values  of  the  rela- 
tive parallax  were  all  negative,  so  that  no 
eonelusion  ean  be  drawn,  unless,  possibly, 
that  the  parallax  of  Nova  Persei  is  very 
'?iiiall.  No  aeeount  was  or  could  be  taken 
of  possible  proper  motion. 

The  Energy  of  Condensation  of  SteUar 

Itodics:  By  11.  S.  AVoodvvakd. 

This  paper  considers  the  density,  pvea* 
sure  and  energy  of  condensation  from  a 
state  of  itifiiiiti-  difTusion,  of  a  spherical 
stellar  body  in  which  Laplace's  law  of 
dentilj  holds.  Denoting  the  potential, 
density,  and  pressure  at  a  distanee  r  from 
the  center  of  stieli  a  mass  by  V.  f  and  p, 
respectiv.  ly.  tlie  i>roblem  is  stated  in  three 
equations,  namely: 

wherein  k  is  the  gravitation  constant  and 
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c  ia  the  constant  connecting  density  and 
pressure  in  Laplace's  celebrated  hypothesis. 
Atnamag  the  deumtj  to  yaniab  at  ft  dis- 
tanee  from  the  center  of  sueh  a  body,  it 
furns  out  that  T,  p  and  p  arc  pivon  by 
the  foilowiDg  formulas,  in  whieli  and 
are  the  central  density  and  prei»sure,  re- 
speotivdy,  and  Jf  is  the  maia  of  the  star: 

•  jasrfn  «/{«■), 

p,  Jlir/(4ro*)» 

The  energy  of  coudensaUou  of  such  a 
maiB  is  found  to  be 


where  P  is  the  force  of  attraction  between 
M  and  an  equal  mass  of  inhnitesimal  vol- 
miia  situated  at  a  distanee  r,  trcm,  the 
eenter  of  M.  It       be  observed  that 

results  here  pfiven  require  no  hypothesis  as 
to  the  temperature  of  such  bodies. 

Optical  Distortion  of  Photographic  Tele- 
scopes: IIaeolx)  Jacoby. 
The  observations  diaenssed  in  the  preset 
paper  form  part  of  a  more  exlcndi'd  series 
undertaken  in  the  year  1895,  liavini:  for  its 
principal  object  a  study  of  the  optical  dis- 
tortion of  astronomical  photographic  ob- 
jectives. A  question  had  been  raised  as  to 
the  fidelity  with  which  photographic  tele- 
scopes reproduce  upon  the  negative  exact 
relative  positions  of  the  stars  as  they  ap- 
pear <m  the  shy.  Tim  matter  is  funda^ 
mmtal  to  the  art  of  astronomieal  photog- 
raphy throughout  the  entire  range  of  its 
more  important  applications  to  stellar 
parallax,  interstellar  motion  within  the  close 
4diistsrs»  and  stsr  charting  in  general;  so 
that  the  large  amount  of  labor  involved 
even  in  its  partial  elucidation  does  not  ap- 
pear to  be  superfluous.  Valuable  coopera- 
tistt  in  the  work  has  been  granted  with 
leidj  kindness  by  several  astronomers ;  and 
with  fhetr  aid  the  tq^eeial  proUem  under 


investigation  has  been  solved  in  a  fair!/ 
satisfactory  manner. 

Iliis  special  problem  may  be  thus 
stated:  Is  the  scale-value  of  an  astro- 
nomical photofjraph  absolutely  independ- 
ent of  the  clirertiou  of  measurement 
on  the  negative?  In  other  words,  if  we 
determine  the  coordinates  of  star-images 
on  the  plate  in  millimeters  with  reference  to 
a  pair  (>f  rectangular  axes,  the  question  is: 
Will  a  distance  of  one  millimeter  measured 
from  the  eenterof  the  piste  along  the  X-axis 
correspond  to  preeisdy  the  ssme  number  of 
seconds  of  arc  on  the  sky  as  a  distance  of 
one  millimeter  measured  from  the  same 
center  along  the  Y-axis?  The  matter  may 
be  pnt  in  still  another  way.  Suppose  thero 
were  upon  tlie  sky  a  number  of  stars  so 
sitimled  as  to  form  a  small  but  [lerfoctly 
exaet  circle.  Would  a  photograph  show 
these  stsrs  situated  uptm  a  similar  exact 
eirde  on  the  negative,  or  would  defeets  of 
the  object  slas??  distort  their  position  into 
an  ellipse-like  oval,  after  the  manner  of 
atmospheric  refraction?  If  this  is  the 
caa^  equal  diameters  of  the  circle  on  the 
sky  will  become  unequal  diameters  of  the 
oval  on  the  plate;  and,  in  general,  equal 
distances  upon  the  sky  expressed  in  sec- 
(Mids  of  are  will  become  unequal  distances 
upon  the  plate  expressed  in  millimeters, 
even  after  correction  for  all  known  sources 
of  difference,  such  as  refraction,  aberration, 
etc. 

Yarious  inyestigations  of  optieal  dis- 
tortion have  been  published  by  Duimer, 
Turner  and  others;  hut  they  were  all  made 
by  methods  necessitating  a  knowledge  of 
relative  star  positions  baaed  on  measures 
other  than  photographic  To  avoid  this 
inherent  difficulty,  the  writer  suggested  in 
1893  a  process  in  Avhieh  it  is  not  essential 
to  have  a  precise  previous  knowledge  of 
relatiTe  Star  positions.  It  is  thus  rmdered 
mtirely  unnecessary  either  to  make  a  labo- 
rious and  time-oonauming  heliometer  trian- 
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giilMfi'tii,  or  rpsrirt  to  (■(•niparatively  inac- 
curate star-places,  such  as  those  obtained 
with  meridian  inBtmmentB.  Proper  mation, 
also,  wliieh  neeessitatcs  new  heliometrie 
triangulations  made  very  near  the  dnte  of 
the  phn1<»irraphic  observations,  is  altogether 
eliiuiuale<i  in  the  use  of  tills  metliod. 

It  is  merdy  neeenaiy  to  arrange  the  tele* 
Bcope  so  that  it  ean  be  rotated  around  its 
optical  axis, or  sonioother  axis  par«lJpl  toitn 
optical  axis.  Suppose  two  photographs  of 
a  group  of  stars  have  been  made  with  meh 
a  teleseope,  rotated  90*  between  the  two 
exposures.  If,  then,  tlio  object  glass  pos- 
sesses the  peniliarity  oi"  nuiUiiiir  all  the 
Y-coordinutes  too  large  in  the  iiret  expo- 
snre,  the  same  peeuliarity  will  show  itself 
in  the  seeond  exposure  by  making  al)  the 
X-coordinates  corre<:pf>ndinirly  too  large. 
Thus  it  is  sufficient  to  make  a  series  of 
negatives  of  the  same  star-group,  rotating 
tiie  instmment  through  various  angles  be- 
tween the  exposures,  when  a  simple  com- 
parison will  surely  brinir  1o  lieht  any  form 
of  optical  diatortiou  depending  on  the 
direction  of  measurement  upon  the  plate. 

The  process  is  a  purely  liiiTorentinl  one, 
and  requires  only  h  muLrhly  approximnte 
knowledge  of  the  absolute  star-pasitions, 
sufficient  for  the  computation  of  refrac- 
tion oorrectioiis,  ete.  It  can  be  applied 
to  an  equatorial  telescope  of  the  ordinaiy 
form  if  we  photnernph  the  region  imme- 
diately surrounding  the  pole  of  the  heavens. 
In  that  ease,  iJie  polar  axis  of  the  equatorial 
becomes  a  suitable  axis  for  rotating  the 
telesfopp,  sineo  tlip  pnlnr  axis  is  pnrnMcl  to 
the  optical  axis,  when  the  tube  is  pointed 
at  the  pole.  It  is  obvious  that  a  trial  of 
this  method  will  furnish  not  only  a  de> 
termination  of  optical  distortion,  but  will 
yield  also,  as  a  sort  of  by-product,  a  photo- 
graphic  catalogue  of  the  close  polar  stars. 
For  this  reason  it  seemed  desirable  to  in- 
clude in  the  work  a  set  of  plates  of  the 
south  pole  aa  wdl  aa  the  north.  In  this  way 


we  should  obtain  very  precise  catalogues 
of  both  sets  of  close  polar  stars,  all  reduced 
and  computed  according  to  a  uniform 

method. 

In  1895  thi'  writer  wns  vistins"  at 
the  Cape  of  Good  Hope  Obsenatory,  an<l 
discussed  the  matter  with  Sir  David 
OilL  The  plan  met  with  his  approval,  and 
he  consented  gladly  to  make  the  necessary 
soutli  polar  plates.  With  eipial  readiness, 
Dr.  Anders  Douuer,  of  the  llelsingfors  Ob- 
servatory, offered  to  make  the  north  polar 
plates.  These  latter  ne^tives  were  meas- 
ured at  Columbia  University  by  Mrs.  Her- 
man S.  Davis  and  Mrs.  Annie  Maelear 
Jueoby ;  the  measures  were  reduced  at 
Yaasar  College  by  Hiss  C.  E.  Fnmess;  and 
they  were  publislied  by  the  Vassar  College 
Observntory.  The  .south  polar  plates  were 
similarly  measured  and  reduced  at  Colum- 
bia by  Misses  F.  £.  Harpham,  Mary  Tar- 
box,  Budora  MagiU  and  H.  L.  Da^  and 
the  re.sidta  will  soon  be  published  by  the 
Observatory  of  Cohmibia  University.  The 
researches  for  both  poles  agree  in  showing 
that  the  optical  distortion  depending  on 
direction  of  measurement  is  too  small  to  be 
detected  with  certainty  even  by  the  delicate 
diflterential  method  here  described. 

W.  S.  ElCUBLBEBOEB, 

For  the  Cmmeil. 
{To  he  oondiiei.) 

THE  U.  S.  COJiST  AhD  QEODETW  PURVEY. 

The  last  annual  report*  of  the  Superin- 
tendent of  the  United  States  Coast  and 

rjeiKletie  ^^urvey  to  Concrrr'S*?  is  fully  ilhis- 
trnfed  with  maps  and  diai;rains  and  pre- 
sents in  detail  the  work  accomplished  by 
this  bureau  for  the  fiseel  year  ending  June 
30,  1901. 

Throughout  the  rejiort  there  is  frequent 
evidence  of  the  increased  scope  of  the  Sur- 
vey's operations  within  the  last  few  yeata, 
aa  well  as  proof  of  the  flexibility  of  the 

*  Kow  la  fin  liaada  of  tiis  pinlv. 
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oi^ganization,  which  appears  to  have  read- 
ily adapted  its  methods  to  the  diveiw  eom- 
ditioDs  of  oar  widely  diatribnted  pooBca- 

sions. 

Appeadix  4  in  a  manner  indicatea  the 
eontinuoiia  growth  of  the  area  to  he  chart- 
ed 1>y  the  Survey,  which  has  followed 
upon  the  territorial  expnnsion  of  our  pnmi- 
try.  It  consists  of  tables  used  in  the  com- 
pntation  of  geographical  poaitions.  The 
first  publication  of  this  charactw  waa 
limit  I'd  to  till-  United  States,  between  23" 
and  50"  of  latitude.  Two  extensions  car- 
ried the  tables  to  the  Arctic  Oceaii  and  the 
present  one  extends  them  to  the  equator. 

The  physical  and  social  conditions  of 
Alaska  and  of  thePhilippinew  rnfik*'  a  fstronp: 
contrast,  and  the  methods  employed  in  chart- 
ing tiie  two  r^om  must  on  that  aceount, 
to  a  certain  extent.  diiTer.  But  it  appeara 
from  the  report  tliat  llicrc  nro  nther  condi- 
tions common  to  both  which  re<|iiire  sim- 
ilar treatment.  It  is  the  general  belief  that 
both  Alaska  and  the  Philippine  Islands  are 
on  the  threshold  of  a  commercial  awaken- 
ing. The  rich  mineral  rcs<mrpps  of  thp  for- 
mer promise  steady  development,  while  the 
many  valuable  products  of  the  latter  only 
await  organiz<  (I  cfi'ort  to  be  the  source  of  a 
bonndlpss  traffic.  For  the  safety  of  the 
vessels  and  cargoes  engaged  in  this  com- 
merce accurate  eharta  are  most  important 
Those  of  a  large  portion  of  the  eoast  of 
Alaska  and  adjacent  waters  are  still  con- 
structed from  thp  information  obtained  by 
early  explorers  and  navigators,  whose  fa- 
cilities for  obtaining  aeeurate  locations 
were  meager.  In  the  Philippines  the  charts 
are  truly  oriental  in  tlicir  untruth fnlness. 

It  is  the  policy  of  the  Survey  to  first  at- 
tack those  portions  most  urgently  needed 
and  the  doubtful  areas  in  Alaska  are  bong 
gradually  reduced  in  size.  Thus  durinp  the 
year  surveys  were  extendpd  alon?  the  coast 
of  Seward  Peninsula  where  Nome,  the  focus 
of  iSmt  latest  and  moat  promising  gold  fields, 


is  situated.  It  faces  the  open  sea  and  at 

present  the  transfer  of  persons  and  "prop- 
erty to  and  from  the  vf<acl.s  is  snbjiet  to 
the  risks  of  sudden  storms  and  heavy  surf. 
In  the  future  ^vdt^ment  of  tins  n^oo 
a  harbor  for  oeean-going  ▼essels  wiU  he  a 
necessity,  and  with  this  in  view  the  two 
nearest.  Port  Clarence  to  tlio  north  and 
(Jolofnm  Bay  to  the  t'oat,  were  included  in 
the  Survey.  Later  in  the  year  the  prin- 
cipal pas.ses  through  the  Aleutian  Islands 
into  Bering  Sea,  as  \vi  11  as  Icy  Straits  and 
rVoss  Sound,  were  taken  up  with  every 
prospect  of  completion. 

In  the  Philippines,  Manila,  as  the  seat  of 
the  government,  is  the  central  point  from 
which  the  telegraph  lines  diverge  in  all 
directions.  A  subofiice  and  astronomical 
station  were  established  there,  and  frtnn  the 
latter  as  the  initial  point  the  longitudes  of 
14  stations  were  (Ictcnninofl  by  telfijraph 
and  al.so  at  the  Siiine  time  latitude  and 
azimuth  observations  were  made.  Three 
charts  and  notices  to  marinws  were  issued 
and  HX  additional  charts  were  ready  ic^ 
publication  on  July  1.  A  steamer  was  pur- 
chased by  the  Philippine  Commission  for 
the  use  of  the  Coast  and  Geodetic  Survey, 
and  money  was  appropriated  by  the  Com- 
mission to  rppnir  and  oquip  tins  vessel , 

In  Porto  Kieo,  hydrographic  work  was 
continued  in  the  harbors  and  bays  and 
ofbhore.  The  triangulation  around  the 
island  and  topographic  surveys  of  the  shwe 
line  were  continued.  The  topoffraphic  sur- 
vey of  Vieques  Island  was  completed. 

Our  home  interests  were  not  negleeted  as 
may  be  seen  from  the  faet  that  hydro- 

prnphie  and  topographic  snrvoys  wpv 
made  in  Ifioalities  in  10  States  for  the  pur 
pose  of  bringing  the  charts  up  to  date  in 
consequence  of  natural  or  artificial  changes 
whieh  have  ocenrred  since  the  original  sur- 
veys 

Speed  trial  courses  for  the  use  of  ships 
and  torpedo  boal»  were  established  in  DeU- 
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wue  and  Chesapeake  beya,  and  tbe  Santa 

Barbara  channel  course  was  extended. 

In  additidii  to  nthor  fifld  and  offioo  work, 
continuous  tidal  stations  were  maintained 
in  this  country  at  6  statioiis  and  at  1  in 
the  FhUippines,  and  tide  tables  for  1902 
were  published,  Kivins  predictions  for  70 
principal  and  about  subordinate  8ta> 

tions  throughout  tlie  world. 

During  the  year  the  Coast  Pilot  relating 
to  80uthea.st  Alaska  was  thoroufirhly  revised 
in  the  fit'ld  ami  jiroiKirfd  for  tli<*  prinfiT. 
The  field  revision  of  the  Coast  Pilot  between 
San  Diego  and  San  Francisco  was  eom» 
pleted  and  new  editions  of  sections  relating 
to  the  Atlantic  coast  were  p\iblished,  and 
tho  vxh'um  and  issue  of  other  numbers  are 
in  progress. 

Striet  business  methods  are  not  often 
aasociated  with  the  measurement  of  the 
bases  of  a  irreat  tripoTioniftrical  survey. 
From  the  literature  on  the  subject  it  ap- 
pears tJiat  in  the  endeavor  to  attain  a  Iiigh 
degree  of  aecoraey  finaneial  eonsiderations 
have  bwn  subortlinated  to  the  .seieutific  and 
experimr'ntal.  The  cnndnct  nf  tho  meastirc 
of  the  nine  bases  along  the  ninety-eighth 
meridian  was  an  exception  to  this  rule,  and 
Appendix  No.  3,  which  describes  the 
mt'lliods  and  rcsidls  lias  an  nddod  interest 
of  novelty.  This  was  the  ttrst  campaign 
of  a  party  organized  solely  for  the  meas- 
nrement  of  bases.  A  great  gain  m  economy 
and  time  was  accomplished  by  taking  ad- 
vantape  of  the  skill  acqnirrd  by  the  party 
by  the  frequent  repetition  of  the  same  oper- 
ations. After  a  thorough  study  of  former 
measur<«  a  standard  of  accuracy  was  deter- 
mined upon,  and  the  ()peration«<  so  ji!nnn»vl. 
by  strengthening?  some  points  in  the 
methods,  that  the  uiuuber  of  measures 
could  be  reduced  and  certain  refinements 
omitted.  These  bases  fonn  part  of  the 
chain  of  triangulation  which  it  is  pro- 
pc^ed  to  extend  along  the  ninety-eighth 
meridian,  in  both  a  north  and  south  direc- 


tion from  the  transoootinental  ehain,  to 

the  boundaries  of  the  United  States.  It 
will  include  an  are  of  23°,  and  to<rethpr 
with  the  transcontinental  triaagulatiou  as 
the  backhone  will  form  one  of  the  ribs  of 
the  main  framework  for  the  control  of  all 
the  triangulation  in  the  United  States.  The 
^Texican  Govemmf'nt  has  already  in  prog- 
ress a  system  along  the  same  meridian 
which,  it  is  expected,  will  extend  tbe  are  9* 
in  latitude,  and  it  is  also  possible  for  the 
Canadian  Government  to  extend  tbe  are  far 
to  the  northward.  Appendix  No.  6  treats 
of  the  completed  portion  of  the  work  in 
Kansas  and  Nebraska. 

In  connection  with  the  general  magnetic 
survey  which  supplies  the  data  for 
structing  the  compass  diagrams  on  the 
charts,  and  f  umiahes  the  land  surveyor  the 
infonnation  for  correctly  running  his  trav- 
erse lines,  nbservntinns  were  made  at  374 
8ta.tions  in  30  States  and  Terntori«»,  in- 
cluding Alaska,  I'orto  Rico,  Hawaii  and 
the  Philippine  Islands.  In  soutiieasteni 
Alaska  places  have  been  examined  where 
local  inairnetic  disturbances  affect  the  com- 
pa.<i8es  of  passing  ships  to  such  an  extent  as 
to  endanger  navigation. 

A  magnetic  observatory  has  been  ertab- 
Tisbcd  in  Maryland,  and  sites  for  others 
have  been  selected  in  Alaska  aiid  Hawaii. 
In  addition  to  their  regular  work,  these  will 
cooperate,  at  tbe  formal  request  of  the 
German  Oovermnent,  with  the  interna- 
tional magnetic  work  to  be  earned  out  dur- 
ing the  time  of  tlte  various  antarctic  ex- 
peditions which  have  been  sent  out  from 
Germany  and  Great  Britain. 

Atiolhrr  pio.'f  of  work  of  international 
interest  was  executed  by  the  Survey  in 
1900.  Observations  were  then  made  with 
the  half  second  pendulum  apparatus,  de- 
viso<l  by  the  Survey,  at  several  of  the  more 
important  European  base  stations,  for  the 
purpose  of  connecting  Washington,  which 
is  used  as  tbe  base  for  the  American  pendn- 
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lorn  oinervatioiu.  Appendix  No.  5  gives 

the  details  of  the  results  secured. 

A  special  report  on  *  The  Eastern  Obliiiuc 
Are  of  the  liuited  States  was  completed 
and  is  being  printed  as  a  speeial  pnbliea- 
tioD.  It  ifl  an  important  contribution  to  the 
sobject  of  geodesy. 

Satisfactory  results  have  been  obtained 
at  the  astronomical  observatories  main- 
tained under  the  direction  of  the  Surv^  at 
international  expense,  at  Gaithersburg, 
McT.,  and  TTkiali,  Cal.,  for  the  purpose  of  de- 
termining the  variation  of  latitude. 

The  Survey  has  been  represented  by  its 
effleen  cm  eoamaesiona  ehar^d  witii  the 
marking  of  one  international  and  two  state 
boundaries. 

The  report  refers  to  the  reorganization 
of  the  Office  of  Standard  Weights  and 
Heesores  and  its  establishment  as  the  Na- 
tional Riirrau  of  Standards  by  act  of  Con- 
gross  March  3,  1901.  The  principal  reasons 
for  the  change  in  order  to  meet  the  present 
requirements  of  scientific  and  commercial 
interests  are  sununarized,  and  a  description 
of  the  fimetions  of  the  now  btirean  and  the 
proposed  buildings  and  accessories  is  given 
in  detail.   

aClBSTinO  BOOKS. 
A  rrsaiwe  on  Zoology.    Edited  by  E.  Ray 

Lajikester.  Part  IV.  The  P!afijhdmia, 
Muoioa,  and  Nemertini.  i3y  W.  Blaxlamd 
Benhak,  D.86»  ILA.  Xendon,  Adam  and 
Charles  Black,  Publishers ;  New  York,  Moc- 
millau  &  Company.  Pp.  201.  114  fig&  in 
text   Price  $5.25. 

Volume  rV.  of  Lankester's  valuable  series 
well  maintains  t^ie  staiulanl  set  Ly  the  pnrts 
previously  issued,  and  the  lower  diviaions  of 
the  old  groap  'Vennes'  are  hero  treated  in  a 
broad  and  suggestive  manner  by  a  well-known 
helmintholoftist.  Thn  author  deserves  the 
gratitude  of  all  zoologists  for  bringing  to- 
Rstiier  in  a  eondae  but  oomprsfaauiTe  form 
the  many  facts  that  have  been  accumulated 
in  connection  with  these  lower  fonos  of  In* 
wrttibcata* 


From  die  nature  of  the  sahjeets  treated  the 

text  IS  necessarily  disconnected,  but  rnrh  divi- 
sion is  accurately  set  forth  in  respect  of  the 
etmctorsl  modifications  and  types,  and  each 
is  complete  in  itself.  The  divisions  which  are 
thus  separately  treatcil  are  :  TurboUaria,  Tem- 
nocephaloidea,  Trematoda,  C^toidea,  Nemer- 
tini, and  appendiees  to  the  Platyhelmis,  inelnd- 
infj  Tliionilioxna  (Die>/i  mii .  rlc.) ,  Orthouectida, 
Triehoplos,  Saliuella,  etc  The  author  adopts 
Lang's  clamifiestion  of  As  Turbellaria  into 
Rhabdoccelida,  Tricladida  and  Polycladida; 
Monticelli's  orders  of  the  Trematoda,  and  Biir- 
ger's  divisions  of  the  Nemertini.  The  greatest 
dianges  are  to  be  fonnd  in  the  Oestoidea. 
Here  T-i^ng's  'orders'  Cviloda  v)onozoa  and 
Cestoda  polyioa  are  changed  to  the  'gradea' 
Co$ioda  monwtoa  and  Co$ioda  mwotoa,  vMIe 
each  is  further  dtTtded  into  sections  and  or* 
ders.  Among  the  monmnn  wo  find  the  orders 
AmphUinaceaf  Gyrodactylacea  and  Caryo- 
phgUaeoa  based  upon  the  bluiaeteis  of  the 
punoni  similarly  named.  The  merozoa  are  fur- 
ther subdivided  into  sections  Dihothrid'uxta 
and  Tetrabothrtdiata  according  to  the  number 
of  Slicking  euj>s  or  'bothria.'  In  the  former 
tluTi'  is  (inr  nrdi  r,  Pseudophyllidia  of  van  Bi  ne- 
den,  wliile  in  the  latter  the  number  of  orders 
is  raised  to  four:  T9irapk9Uidi»f  Diphi/lUdia, 
Tdrarhijnchn  of  van  Benrden  and  TotrafiO^lM 
of  Diosing.    (Ta-niidn;  auct.) 

We  are  particularly  pleased  with  the  substi- 
tution of  the  term  'merozoa'  for  Polyzoa  in 
the  classificatidn  of  Ccstoidca  and  it  should  do 
away  with  the  confusion  of  terms  among 
EngliBh-Bpeshing  soologists  who  adhere  to 
Thompson's  term  Polyzoa  for  an  order  of  the 
MoUuscoida.  The  use  of  the  term  'Mesozoa' 
in  the  title  of  the  book  is  leis  satisfactory  for 
it  perpetuates  tlie  probable  error  of  regarding 

.n  small  frronp  of  parn«ittic  an<l  dcgcnernfc 
forms  of  Platyhchuia  (?)  as  'intermediate' 
or  primitire  tn>es,  notwithstanding  that  this 
view  is  strongly  attacked  in  the  text,  where  the 
word  appears  only  in  an  historical  sense. 

An  innovation  of  great  value  is  the  intro- 
duction of  a  concise  historical  statement,  in 
which  are  given  the  names  and  dates  of  the 
men  who  have  added  to  our  knowledge  of  rach 
of  die  classes  considered;  and  still  another 
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feature  which  adds  intereHt  and  value  to  tli« 
book,  is  the  frequent  allusion  to  general  zoolog- 
ical theories.  For  example,  the  relationB  of 
the  Neinerlini  to  the  tln'ories  of  tlio  urigin  of 
mftaintri-'in  nro  considered  in  bullieient  de- 
tail to  make  the  matter  clear.  On  thia  par- 
tienUr  queetmn  tli«  autluw  takes  no  positive 
stand  one  way  or  the  other,  but  is  inclined,  on 
the  whole,  to  follow  Untschek  and  Mayer. 
These  additions  greatly  enhance  the  general 
interest  of  technical  works  like  the  one  under 
consideration  and  materially  lessen  the  burden 
of  the  load  of  detail  which  the  student  must 
Struggle  iiodw. 

I'he  style  of  writing,  although  somewhat 
heavy,  is  clear  and  definite,  and  awkward 
phrusoi  like  'a  pair  of  groups,'  and  'than 
which/  or  cnroloss  stntemmits,  such  aS  'tho 
very  close  relationship  of  those  two  groups 
(Turbellaria  and  Nudibranch  molluscs)  with 
die  Otelenterata'  (p.  IS),  are  rarely  encoiin- 
tcre<L  The  author  puts  liiinself  in  the  way 
of  a  great  temptation  by  describing  at  the  out- 
Bet  what  he  considers  to  be  au  'ideal'  Platyhel- 
mintb,  and  throu^ioot  the  book  we  find  him, 
cnnar^idusly  or  nrif^oTi^cimiMly.  «cttinp  itp  this 
ideal  as  n  plij'logenctic  fetish.  Such  a  method 
ol  presentation  may  or  may  not  be  subject  to 
oriticisn),  nccordins  as  the  book  is  to  be  used 
as  a  text-botik  or  as  n  r<>fprence  l->i»k.  The 
'type'  metltod  is  very  Imndy  for  teaching  pur- 
poses, but  as  a  basis  for  phylogenetie  dedue* 
tiona  it  apjKiars  sotnewhnt  out  of  j)lar'o  anil 
becomes  a  source  of  possible  error.  These  are 
but  minor  criticisms,  however,  and  may  he 
easily  overlooked  when  ve  consider  the  many 
merits  and  interesting  suggestions  which  the 
author  has  embodied  in  this  volume. 

Osar  N.  Calxims. 

CoLciiniA  UrnvneiTY. 
Tah  Bi-Centennial  PuhUeaUoiu.  Confribtf 

lions  to  ilini'mf;!!}/  and  Prlrr.i.'rapln/  from 
the  Laboratories  of  the  Sheffield  Scientific 
Sthool  of  Yale  Untvaraity:  Edited  by  8.  L. 
PEHmu)  and  L.  V.  PnssoM.  1901.  With 
three  plates  and  several  figures. 
The  volume  comprises  'a  series  of  reprints 
f  lom  some  of  the  most  important  of  the  paipeia 
eontaining  tihe  resulto  of  the  lesearcbea  made 


in  the  chemical,  mineralogical  and  petrograpb- 
ical  laboratories  at  Yale  in  the  lines  of  miner- 
alogy and  iKjtrograjihy.'  Part  I.  by  Professor 
Penfield  includes  a  history  uf  the  mineralogical 
depar(;iicnt  ;iii<l  of  tlir  development  of  miner- 
alogy at  Yale,  which  goes  back  to  the  first 
yeai*  of  the  last  century  and  continues  sines 
then  to  represent  American  mineralogical  re- 
search. A  bibliography  of  mineralogical  pa- 
pers and  summary  of  new  mineral  species 
determined,  or  of  fonnulas  established,  is  add- 
t'i].  Fort y-tlircc  papers  on  minoralogical  sub- 
jects are  reprinted,  mainly  from  the  American 
Jowrwd  of  ScitncB  between  1860  and  IMI ;  the 
authors  are  S.  L  Penfield^  Oeo.  J.  Brush,  E. 
S.  Dana,  II.  L.  Wells  and  others.  Part  II.  by 
Professor  Pirsson  gives  a  similar  history  and 
bibliography  for  the  petrographical  depart- 
ment, wliii'li.  tio;\vitIi>t:inirniK  it:^  mm  para  lively 
recent  organization,  makes  a  valiant  exhibit 
even  compared  wi^  its  older  eompanion. 
Eight  pctrographie  papers,  several  of  classic 
interest  to  Anicricnn  petrographers,  are  re- 
printed. The  volume  is  a  valuable  collection 
of  important  papers,  and  s  striking  record  of 
original  research  in  the  department?  included. 

John  E.  Wolff. 

Harvard  U?rT>T.B»iTy. 

Vetocity  Diagrams.    By  Cuas.  W.  AIacCord, 

A.M.,  8aD.  New  Toik,  J.  Wiley  A  Sana; 

Ix^ndon,  Chapman  &  IlalL   1901.  8vOk  Pp. 

11:5.    Figs.  S3.  $1.50. 

Professor  MacCord  has  published  in  this 
form  an  abatraot  of  lectures  forming  a  part  of 
his  course  of  instruction,  illustrating  bis  meth- 
ods of  treatment  oi  problems  in  kinematiea 
involving  the  construction  of  'vdodty  dia- 
grams'  and  supplementing  the  work  embodied 
in  fnr!r<*r  ♦rnatis*^  on  'Kineinnt ics  of  Prac- 
tical -Mechanism.'  lie  has,  for  many  years, 
found  this  class  of  graphical  eonstnictioii  pa> 
■  '\iliarly  intorcstincr  a.s  Ix^aring  upon  the  work 
of  the  designing  engineer  planning  combina- 
tions of  mechanical  movements,  and  he  has 
developed  this  feature  of  his  work  with  rava 
pkill,  inpoTmity  and  prflftieality.  The  ocea- 
sional  appearance  of  an  article  by  the  same 
hand  in  the  technical  journals^  notahly  in  Aa 
SeieiUific  Ammiean  ^upplsatenf,  has  been  «!• 
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most  the  only  evidence  since  the  time  of  WiUi» 
tlist  amy  maflter-hand  lias  been  mjMag  in 
tfaia  important  field.  The  present  publioaiion 
places  on  record,  in  a  convenient  form,  a  con- 
aiderable  collection  of  auch  work  and  one  likely 
to  pnnm  valuable  to  all  maeliaineal  enyinecw 
,aad  drau^tsmen. 

The  points  here  discussed  and  graphically 
te«atad  an  tiie  genraal  principles  of  the  ad- 
«nce,  angular  velocitieB,  inatantaneous  ana, 
contact  motions,  induding  cams,  r'>llir!fir  con- 
tacts, eccoitrio  and  related  motions,  liiucwork, 
indudin^  *slow  advanoe  and  quick  return' 
aoinpo3itions,  which  arc  extcnsivply  tvaated* 
and,  finally,  the  aooelerative  motions. 

Theae  diseoMioas  an  oonoiaeb  aonuttte,  di- 
rect and  clear.  The  theory  of  eadi  ease  ia 
developed  ns  tlu'  <-onatru<'tion  pr<>pre««!OR.  in  an 
admirable  manner,  and  the  graphical  work  is 
ahraji  equally  olear,  esaot  and  levibla.  The 
autlior  is  nn  expert  in  (his  firlH  iin<1  his  >?kilful 
hand  ia  recognised  in  the  graphical  construc- 
tions and  dieitr  beautiful  linea  quite  aa  wdl 
as  in  the  text 

The  book  ia  printed  on  fine  paper — which 
is,  in  fact,  essential  to  the  proper  production 
of  the  illuatntiona— and  tJiB  ^pe  and  finiili 
are  alike  appropriate  to  the  aitbtic  work  of 
the  writer  of  the  treatise. 

B.  R  T. 

UEMvRAL. 

Ow  belialf  of  the  Committee  on  Historical 

Documenta  of  the  American  Historical  So- 
ciety. Supreme  Court  Justice  "Mitchell  re- 
ported at  the  last  meeting  that  arran^ments 
had  been  made  for  the  publication  in  full  of 
the  original  journals  of  Lewis  and  Dnrk. 
These  notebooks  were  deposited  with  the 
Society  nearly  a  century  ago  by  Governor 
Clark  at  the  request  of  President  Jefferson, 
under  whose  direction  was  sent  ont  the  expedi- 
tion which  gave  the  country  the  tirst  knowl- 
edge of  Ibe  new^  acquired  northwestern  pos- 
sessions. 

Thk  Berlin  and  Copenhagen  Academies  of 
Sciences  have  commenced  the  task  of  collect- 
inft  an  tbe  maauacript  left  by  Oalen  and  com- 
piling a  new  and  oompleto  edition  of  hia 
works. 


The  preliminary  work  upon  (he  preparation 
of  a  tevised  catalogue  of  ^  birds  of  (Mo  haa 
resulted  in  the  addition  of  twenty  spedea  to 

the  lift  sinee  Dr.  Wheaton's  calnlofrnc  \<rn<^  pob- 
lisbcni.  l\^early  150  preliminary  li»ts  have  been 
sent  out  for  adfitions  and  correetioiia,  but 

Imrdly  ft  third  of  them  hnve  been  retumwl  to 
date.  From  those  returned  annotated  much 
valuable  infonnation  baa  been  gained,  partieii- 
larly  of  m  eodogieal  natiim»  fumiihing  a 

hnsis  for  comparisons  with  conditions  in  Dr. 
Wheaton's  time.  Considerable  field  work  must 
still  be  done  in  the  eartreme  westora,  tbe  eaat- 
ern  and  the  southern  fifth  of  tlie  Stnte  before 
the  ideals  upon  which  liie  work  of  revision  was 
founded  can  be  even  approximately  realized. 
Aa  an  aid  to  the  furtherance  of  this  work  the 
eompiler  solieits  information  from  all  who  nre 
familiar  with  Ohio  birds,  who  have  not  already 
examined  a  prdiminary  liat  Communicate 
with  I^nda  JTonee,  Obei^  Obia 


aOOIBTIB8  AVD  A0ADBMIB9. 

BMUiouuL  Boourr  or  viflHniQioif. 

Ton  848th  meeting  was  held  on  Saturday 

evening,  January  25. 

Under  the  heading  of  notes  W.  H.  Dall 
oalled  attention  to  the  praetioe  indulged  in  by 

some  writers  of  rejceting  names  in  biology 
which  differ  only  by  terminations  indi- 
cating gender,  ik>  Cyprina  from.  CpprintM.  Ha 
reprobated  the  practice  as,  if  carried  out  strict- 
ly, likely  to  overthrow  many  names  which  linve 
been  in  universal  use  for  a  century  or  so,  end 
with  abflolutoly  no  gain  to  sdence.  Aa  a  par- 
ticu!iirly  K^frin^c  instance  of  this  he  cited  a 
recent  experience  with  the  work  of  Dumeril, 
'Zoologie  Analytique,'  issued  in  1806.  DumAril 
gave  names  to  the  animals  of  mollusea,  dis- 
tinct from  those  applied  to  the  shells,  by  add- 
ing to  the  latter  the  termination  arius.  Thus 
we  have  tbe  animal  of  the  diell  called  Ntusa 
by  Lamarck,  referred  to  a  Kentis  Nas/iariua  by 
Dumeril.  On  the  ground  that  this  name  ex- 
isted, though  like  all  Dum^riPs  namea  an  ab- 
solute synonym,  the  later  m-nu-<  yattaria  of 
Adams  and  Reeve  ha'*  li<x-n  ri'j<'rted  by  a  re- 
cent writer.   On  looking  up  the  facts  in  the 
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ca»e  and  uiakiiig  a  list  of  Dumeril  a  nuuieti  fur 

ftttttM  Jtimnet,  it  m»  found  tiiat  tammg 

thnm  vrrm  one  rnller!  P!ritrotomaritu,  founded 
on  the  aaimal  of  Fleurotoma  Lunarck.  This, 
if  'ttw  Aom  obnoxious  onitom  were  adopted, 
would  oblige  us  to  reject  Pleurotomaria  J. 
Sowerby,  and  it«  equivalfnt  Plenrofomarium 
Blainville,  for  the  well-known  archaic  genus 
of  nolludn  wbidk  has  lieen  aeoepted  by  wwy* 
body  smcr-  1S21.  The  typf  of  Phurotomaritu 
Dum^ril,  furnished  by  Froricp  in  his  trauala- 
tion  of  1806,  is  Pleuntoma  hahylor^  La- 
marck, which  is  the  ^jpe  of  Lamarok'B  genus 
Pleurolotna,  1799. 

David  Griffiths  de:icrib«d,  under  the  title 
'A  8««d  Planter,'  the  pecoliar  method  by 
which  thr  sofds  of  Plantago  fastigala  arc  en- 
abled to  obtain  a  foothold  on  the  baked  plains 
of  the  southwest  The  seeds  of  this  plant 
are  veiy  abundant  and  are  scattered  far  and 
wide,  accurmilntinf:  in  every  little  dcpressifm. 
After  the  slightest  shower  these  seeds  are  sur- 
rounded by  a  thick  mueilaginous  layer  which, 

as  it  (Iric-;  mid  >liriiiks,  prontos  a  minute  pit 
under  each  seed,  into  which  it  sinks  and  ia 
ooverad  with  dust  and  huriod  leody  to  ger- 
minate and  send  down  a  rootlet  after  the  next 
shower. 

F.  A.  Lucas  presented  'A  Phase  of  the  Blue 
Fox  QuestioD,'  referring  to  a  fMiper  read  be> 

fort-  tlic  Society  two  years  apo,  in  whifh  he 
described  the  methods  of  trapping  blue  foxes 
devised  hy  Mr.  James  Judge  and  employed  on 
St.  George  Island  of  the  Pribilof  group.  He 
recalled  that  males  only  were  kept  in  t!ic  en- 
deavor to  make  the  foxes  polygamous  and  his 
muoA  tiiat  the  wsoHs  of  the  experiment 

would  be  awnitcd  with  intorcst.  The  present 
communication  gave  the  observations  of  Mr. 
Walter  L  Lembkey,  Treasury  Agent,  showing 
that  after  £ovryeai8  of  trapping  there  was  no 
evident  increflfw>  either  in  the  total  number  of 
foxes,  or  in  tlie  number  of  females.  The  en- 
tire paper  will  be  given  later  in  ScnCNOE. 

Rndney  IT.  Tnif  (lismsst'd  nt  sainc  lon^'th 
'The  Physiology  of  Sea  Water'  and  a  synop- 
sis of  the  paper  will  be  found  in  the  account 
of  the  meeting  of  the  Society  of  Plant  Mor- 
phology and  Physiology  given  in  ScrK-vcR. 

F.  A.  LlcAs. 


NATIONAL  OEOOBAPBIC  aOClETT. 

Thb  meeting  of  Januaiy  10  was  devoted  sl> 
most  wholly  to  businem  affairs.  The  follow- 
ing named  gentlemen  were  elected  to  serve  as 
manager*  for  the  ensuing  throe  years:  Alex- 
ander Graham  Bell,  Henry  Gannett*  A.  W. 
Greely,  Aiipclo  Ilfilprin,  Ku.ssoll  TTinman,  W 
J  McGoe,  Gifford  Pinchot  and  Otto  H.  Titt- 
mann.  The  eeoretary^s  report  showed  an  in- 
crease in  membsiahip,  ilie  total  being  over 
2,CfK>. 

At  the  meeting  of  January  24  Dr.  L.  A. 
Bauer,  in  diaiieof  ^Divislmi  of  TMrestrfsl 
Magnetism,  TT.  S.  Cpas?t  and  Ocodctic  Survey, 
gave  an  account  of  the  magnetic  surrey  of  the 
United  States  now  being  ptoseeutsA  The  im- 
portanoe  of  an  aoeuimte  knowledge  of  the  va- 
riation of  the  magnetic  compass  was  dwelt  on 
at  some  length. 

The  present  survey  involves  a  drterminntlen 

of  the  roinpiss  variation  ihrouphoxit  the 
United  States  and  the  publication  of  the  le- 
snlts  in  suoh  form  as  shall  be  most  nssful  to 
those  interested.  Stations  about  SB  nilsS 
apart  have  been  istaLlislu'd  for  the  purpose  of 
ascertaining  the  coutpaiis  variation,  while  four 
magnetie  observatories  have  been  installed  at 
the  fnllowinp  nnmed  places:  Chcltt-nliara, 
Md.;  Baldwin,  Kaus. ;  Sitka,  Alaska,  and 
Honolulu,  Hawaii.  At  those  ofaservatoriss 
complete  records  of  all  the  magnetio  elements 
will  be  obtained. 

The  second  paper  of  the  evening  was  by  Mr. 

Jamea  Page  of  tiie  Hydrogrephie  (MBos^  Havy 

Dopartnunt,  on  Ocean  Currents.  Mr.  Pnpe 
showed  that  an  intimate  relation  existed  be- 
tween the  general  atmospheric  eiieulation  and 
the  system  of  ocean  currants,  and  that  ths 
latter  were  dtic  directly  or  indirectly  to  the 
frictional  action  of  the  wind.  The  rate  of 
drift  of  ocean  cnrrents  varies  greatly;  in  ea* 
trcme  cases  it  might  be  as  much  ns  75  to  100 
miles  iu  24  hours,  but  generally  it  is  very 
much  lees,  not  more  than  20  to  80  miles  in  84 
hours.  A.  J.  Henbt, 

sctE.vcB  cLUB^  ONmainTT  or  wiscx)nsin. 
At  the  December  meeting  of  the  Science 
Club  of  the  University  of  Wisconsin,  Decern- 
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ber  17,  Professor  T.  C  Uhamberlin,  of  the 
ITiiiTenity  of  Cbicago,  gam  on  addneaa  en- 
titled, 'Some  FurthcT  Studies  U8  to  tlio  Early 
States  of  the  Earth.'  The  nebular  hypothesis 
of  the  origin  of  the  earth,  as  stated  by  Laplaco, 
WM  diaound,  and  a  brief  summary  made  «f 
certain  tests  to  which  the  theory  had  been  put 
bj  Professor  Chamberlin  and  others,  as  de- 
scribed by  PMfesMur  Gluiinberlm  in  vftrioiis 
publications.  It  was  concluded  that  the  La- 
placcan  hypothesis  will  not  stand  fundamental 
tests  and  that  some  modification  of  the  hy- 
pothu^is  or  some  new  hypothesis  is  necessary. 

Prof®«jor  Cliaiiihfrlin's  rpsiinr<^]ir'S  have  fur- 
nished criteria  for  a  new  hypothesis  of  the 
erifin  of  the  eartli.  The  parent  body  ont  of 
which  the  solar  system  was  evolved  must  have 
been  one  which  possessed  limited  mntter;  a 
very  small  proportion  of  matter  near  tiio  ex- 
terior with  very  high  energy  of  movement; 
in  the  ci-ntral  portion  very  low  cncrjjy  of  move- 
meat,  and  with  the  conditioua  in  the  central 
portion  permitting  the  develoinuent  id  m 
i^ierical  body  as  the  controlling  estttw. 

The  eartli  in  its  early  hifttory  may  be  con- 
ceived to  have  been  a  small  body,  growing 
gradually  bgr  the  infall  of  material  from  with- 
out, without,  in  thr-  earlv  stafres,  nn  ntriioH 
pbere,  because  of  its  incompetency  to  hold  uuc. 
The  atnKMphei«,iiistead  of  being  the  dominant 
phenomenon  at  the  beginning  of  the  ejirth, 
was  practically  absent  from  thr  exterior  of  the 
earth  until  it  was  ,"o  or  more  grown.  Grad- 
ually the  accretion  of  the  atmoapliere  per* 
mittcd  the  jratherinp  of  wafer  vapor,  mid  t]u^ 
by  condensation  at  length  formed  the  oceans. 
ThsM  thenceforth  protected  the  infalling  mat- 
ter of  thai  portion  of  the  earth,  for  matter 
falling  into  water  doc's  not  iinderpo  as  rea<?,v 
decomposition  as  that  which  fulls  upon  the 
aurfaoe.  This  prooeBs  going  on  frmn  age  to 
sgc  gave  to  fcrtairi  areas*  a  higher  s|M-cifi« 
gravity  than  other  portions.  We  therefore 
have  an  explanation  of  the  superior  gravity  of 
the  portion  of  the  earth  lying  under  thcsn 
beds  of  water  as  compared  with  the  land,  and 
thus,  i>erbap8,  of  the  great  deptli  of  ocean 
basins. 

It  is  obvious  that  froiii  a  verj'  early  stng^ 
volcanic  action  must  have  arisen  from  the  ex- 


cessive heat  generated  in  the  interior  through 
self  eomprsMion  of  the  mess,  as  may  be  shown 

hy  mathematical  calculation.  The  voleanic 
action  would  affect  certain  substances  before 
others,  and  the  selection  thns  made  from  tkn 
time  of  its  inauguration,  when  the  earth  was 
perhaps  not  more  than  ^  or  grown,  is 
sufficient  to  explain  the  present  distribution 
of  Toleanie  matter. 

Another  phase  of  the  liistory  of  the  earth 
may  be  traced  in  this  way :  If  the  temperature 
of  the  interior  is  sufficiently  accounted  for  by 
compression,  the  temperature  developed  by  the 
infall  of  matter  may  have  been  made  avail- 
able for  the  sustenance  of  life  at  a  vety  early 
penod.  Therefore  we  escape  ^  objeetiona  . 
raided  hy  geologists  against  the  prolonged  era 
of  evolution  insisted  upon  by  biologists. 

C.  E.  Leith. 

THE   ACADEMY   Of  Sr'IKNCr   OF  ST.  LOriS. 

At  the  mooting  of  the  Acadetny  of  8cienc« 
of  Si  Louis  on  the  eveuiug  of  January  20, 
Dr.  George  Richter  delivered  an  address  on 
the  physical  and  chemical  prorn-rtles  of  gela- 
tin, which  he  described  as  a  spongy  subetanoe 
difliBring  materially  from  odier  solids.  The 
manner  of  manufacture  of  gelatin  and  its 
chemical  and  physical  characters  were  do- 
sorlbed  in  detail,  and  considerable  attention 
was  given  to  the  rate  of  absorption  and  erap- 
oration  of  water  hy  gelatin,  anrl  the  phenom- 
enon of  its  apparent  solution  in  water.  A 
new  hygrometer  was  exhibited  and  described, 
tlie  action  of  which  was  basod  Upon  the  mtHt 
absorption  of  gelatin. 

At  the  meeting  on  February  3,  Mr.  Trelease 
presented,  with  the  aid  of  lantern  illustrations, 
<ome  of  the  principal  results  of  his  recent 
studies  of  Yuccas  and  their  allies. 

WiuuK  Tmeimim, 

maovaaioy  and  curhespqudesqb. 

WIUKLESS  TKLKfJitAPIIY. 

To  Tiiti  EuiTOK  OF  SciKNCE :  I  wish  to  enter 
formal  protest  against  the  statement  oonoent- 

inpr  Wireless  Tele^rrajiliy,  on  page  112,  eto.^  o£ 
the  issue  of  Science  for  January  17. 
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lb  anything  that  I  may  Hay  lot  it  be  under- 
stood that  I  am  not  personal  to  ProfeBdor 
Frnnklin,  wlm  liriiips  the  etlitnrial  from  Ixm- 
don  Electrician  to  our  attention.  The  readers 
«f  SotnroB  need  no  statement  firom  me  to 
Professor  Franklin's  qualifications. 

It  is  too  much  the  habit  of  scientists  to  be 
OonBor^'ative  about  the  application  of  scientific 
Uieory  to  cotninorcial  use.  It  seems  to  be  an 
attitude  wlii<-)i  it  is  impossible  to  avoid;  and 
the  limitations  of  the  individual  are  usuallj 
icisarded  u  tiioee  of  the  eoienoe.  For  this 
rensoii  I  protest  iij,':!!!!,--!  tlie  condusiomi  so 
hastily  drawn  in  the  present  immature  stage 
of  the  art  of  Wireless  Telegraphy,  viz.,  that 
it  IB  pnicticell.v  iii<  apable  of  any  eubBtential 
extension.  Tn  tliis  connection  T  quote  from 
the  Scientific  Aytiencan  Supplement,  the  issue 
of  August  6»  1888,  page  6490,  from  an  artide 
called  'Electro-Mania'  by  W.  M.  Williams. 

I  well  rememlier  making  this  jounu^  to  Box- 
moor  (upon  one  of  the  early  steam  railway  car- 
liagM  on  tlM  London  nnd  Northwesters  Katiway ) , 
and  four  or  At*  year*  lator  travelling  on  a  eircu- 
lar  eleetro-magnetie  railway.  Oomparing  that 
electric  railway  with  tlmsc  now  I'xhiliit iii'.',  and 
eomparing  the  Boxmoor  trip  with  the  preaent 
work  of  the  London  and  Northwesteni  Railway,  T 
have  no  hi'Hitatioti  in  amniiing  that  t)ir  late  of 
progreM  in  electro- locomotion  during  the  la»t 
forty  years  has  been  far  smaller  than  that  of 
Btc<im.  The  leading  fallacy  whicli  l-.  utfring  thr 
elect ro-muniacs  of  the  present  time  to  their  ruin- 
ona  invaatoiaBta  la  th*  id«a  that  deetro-motorB 
are  novelties,  and  that  plfctrie  HjThtttis^  is  in  Us 
infancy;  while  gat>  lighting  is  rei^arUed  :is  .m  old, 
or  mature  middle-aged  biiHine»s,  a  nd,  thorofiii !•.  u e 
are  to  expect  a  manrelous  growth  of  the  infant 
and  no  further  progren*  of  the  adult. 

'J'luR  quotatiou  is  a  type.  Further,  appli- 
cation of  seientifio  iheoiy  to  the  affairs  of  man 

has  froTii  timf  innnomorinl  been  met  liy  the 
scoffs  not  only  of  the  i^orant  (which  may  be 
homo  with  equanimity),  but  of  tha«e  who 
ought  to  know  bettor.  Thf  article  l>y  Mr. 
Williams  was  written  after  the  birth  of  the 
dynamo,  and  he  was  doubtless  incapable  of  dis- 
tinguidiing  then  between  the  old  galvanic  bat- 
tery elfftn'c  riiihviiy--  ;\n<]  tlm^c  \vliir!i  fallowed 
the  devclopmeut  of  mechanical  electric  con- 
triranees.   We  now  know  that  the  eleotrie 


rail'^aA,  so  lightly  charaetericed  then,  ia  n 
ovcry-day  matter  involving  the  use  of  moM 
capital  than  all  other  electric  contrivances 
OMubined.  The  capital  liabilities  of  the  elec- 
tric railway  in  the  United  States  ahma 
amount  to  $2,000,000,000;  the  telegraphs  of 
the  United  States  amount  to  $n5j000,000,  and 
the  telephone  systems  of  all  kinds  to  a  little 
than  |8SO,000.000. 
Further,  I  protest  that  the  entire  article  in 
the  London  Blectrician  is  of  the  most  un- 
scientific eharaeler,  utterly  nnwoirthy  the  at* 
tention  of  any  one  who  tries  to  preserve  fair- 
mindedness;  and  again  that  it  misrepresents 
facts  in  the  baldest  manner ;  take  such  an  ex- 
ample as  this: 

The  wiroleas  channel  of  transmission  will  be 
rigorously  avoided  by  business  men,  to  whom  a 
guarantes  of  ssersqr  and  the  certainty  of  a  rs> 
corded  meiwape  are  absolutely  indispensable. 
Wireless  signals  in  the  ether  can  never  be  aacret; 
it  must  always  be  possible  to  Intereept  them.  And 
messages  received  in  no  mors  permaiiaDt  form 
than  by  sonnds  in  a  telephone  are  too  eraneMcnt 
and  uncertain  to  eonuDsnd  tbsnaslTSS  to  the  por> 
posea  of  commerce. 

And  this  in  spite  of  the  fact  that  the  most 
enormous  transactions  are  undertaken  and 

consumniuted  by  telephone  I 

Ipue  dixit  predictions  of  this  kind  are  un- 
Acientific.  The  scientist  who  has  learned'  to 
<iisr iii^jii ish  ln■t^v^■<■Il  'It  can't  be  done'  and  *I 
can't  do  it'  has  learned  soitu  tlilntr  which  the 
evanescent  gentleman  who  penned  the  article 
brought  to  our  attention  has  etttainly  nsg- 
leeted.  A  eaution  against  undue  haste  or  bold- 
ness of  prediction  is  all  right ;  but  predictions 
of  what  cannot  be  done  are  all  wrong,  and  very 
much  further  wrong,  because  they  neglect  all 
the  teachings  of  the  past,  and  instend  of  adopt- 
ing a  Baconian  philoeopby  would  render  it 
impossible  for  seieotific  nwn  to  obtain  tiie 
means  of  pursuing  investigations. 

T.  J.  JoHKS»>H. 

aaORTBH  ABTICLEB. 
THB  DISOOVBRT  OF  TOBRBJON  KAlfllALS  01 

MONTANA. 

L.'^x  spring  (1901),  after  it  was  decided  that 
an  expedition  should  be  sent  from  Priuoeton 
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Umveisity  to  the  region  of  the  Muaaelshell 
ri'ver  m  Hontuia,  tlie  writOT  •uggwtod  to  Pkh 

fessor  W.  B.  Scott  the  poasibility  of  finding 
foesil  mammals  in  the  Fort  Union  beds  which 
are  so  well  developed  in  the  Cra2;7  Mountains 
and  Tieimty-  It  was  his  idea  that  In  a  ooim- 
try  whcrp  the  Laramie,  Livinp^ston  and  Fort 
Union  beds  occur  and  attain  a  considerable 
tiiicktUH,  the  lams-MUclit  anoMtois  of  tb* 
placental  niAniiwla  ef  ^  Fuevoo  mi^t  ba 
found. 

In  the  region  where  the  camp  was  eBtaI»- 
liahed,  near  Fish  Creek,  to  the  eastward  of  the 
Crazy  Mountains,  the  writer  had  found,  dur- 
ing tbe  previous  year,  near  the  top  of  the 
Mriea  of  neks  M  beautifully  eqpoeed  in  tlua 
region,  many  foesil  deciduovts  loaves.  Many 
of  these  were  in  a  hard,  fine-grained  sandstone 
and  were  excellently  preserved.  Below  the  lay- 
of  sandstone  containing  the  beat  leaf 
wero  dark  or  pray  shales  in  which  were  car- 
bonaceous matter,  plant  impressions  and  dis- 
torted gasteropod  aliells,  intetstmtified  with 
layers  of  quite  hard  gray  sandstone,  which  were 
often  ripple  marked.    Still  lower  were  dark 
gray  shales  with  concretions,  and  bands  or 
lenses  of  limestone  conUuning   fresh  water 
Bivalves  and  Gasteropods.     The  concretions 
are  brown  (ironstones)  and  break  in  angular 
fragments.  The  shales  are  partly  soft  and 
fine-grained  and  in  part  sandy. 

During  the  greater  part  of  last  summer  the 
writer  was  collecting  for  the  Princeton  Muse- 
um and  was  with  the  Princeton  party  during 
their  stftj'  in  this  region.  In  Aup\ist,  while 
ascending  the  butte  from  which  leaves  had 
been  procured  the  previous  year,  and  aaiawnw* 
ing  the  dark  shale  beneath  the  sandstone 
cap,  he  found  fragments  of  a  tooth,  which, 
when  put  together  looked  like  the  ca- 
nine tooth  of  a  nMitift»t*1-  Kear  it  a  premolar 
was  found  that  at  once  settled  the  matter.  It 
appears  to  belong  to  a  small  species  of  PatUo- 
lambda.  This  level-  was  followed  and  «ave- 
fully  searched.  Several  teeth  of  Euprotogonia 
were  found  and  fragmentary  remains  of  one  or 
two  more  mammals,  besides  teeth  and  frag- 
mente  of  jawa  of  orooodiles.  This  exposure 
was  small.  Afterward  on  another  side  of  the 
butte,  ravines  which  exposed  the  shales  at 


about  the  same  level  were  examined,  and 
other  bones  and  teeth  were  found. 

These  iiiunimalian  remains,  which  are  now 
in  the  Princeton  Museum,  have  been  exam- 
ined by  W.  B.  Scott,  M.  8.  Farr,  and  W.  D. 
Matthew,  as  well  as  by  the  writer.  One  or 
two  have  heen  specifically  determined  and  all 
agree  that  the  beds  belong  to  the  Torrejon 
horiion.  The  foeaih  determined  are; 

Mioclwnus  acolytus  (Cope), 

Anitonchm  close  to  A,  teetoriut, 

Euprotogonia, 

Pantolambda  (?), 

PsiitacoDierium  (?). 
This  is  a  very  interesting  discovery,  as  here- 
tofore Tomjon  mammale  bavo  been  found 
only  in  a  limited  area  in  New  Mexico,  and 
the  beds  have  been  searched  with  the  greatest 
care,  'on  hands  and  knees,'  with  a  seienti£c 
zeal  to  know  mom  of  the  peeuliar  mammah  of 
this  age. 

The  importance  and  interest  of  the  dis- 
00  very  an  doubled  by  the  fiwt  that  everything 

seems  to  indicate  that  these  are  the  Fort 
Union  beds,  the  exact  position  of  which  has 
been  uncertain.  The  collection  ci  fossil  leaves 
that  waa  made  in  the  summer  of  1900  has  been 

^sent  for  with  a  view  to  the  accurate  determi- 
nation of  the  species.  As  the  Fort  Union  flora 
is  a  diaraeteiristie  one  it  is  eoofldently  believed 
that  the  plants  together  with  the  nianimals 
will  settle  the  position  of  the  Fort  Union  for- 
mation beyond  controveiqr. 

Eabl  Dooouafl. 

PailfCETOH,  N.  J. 


BWaiNBEBIWa  NOTBS. 

EccLES,  a  small  town  in  England,  has  in- 
troduced the  automohile  fire-engine.  It  car- 
ries five  men,  three  hundred  feet  of  hose  and 
Btandpipes,  ladders,  jumping  sheet,  etc.  It  is 
driven  by  an  ele<  tric  motor  at  a  si>ced,  on  a 
smooth  and  level  pavement,  of  about  fifteen 
milee  an  hour.  It  eiUmbs  heavy  gradients  and 
is  reported  to  be  proemitimtly  saUsfactoty. 
The  sclf-propellfd  .^tcaTii  fire-engine  has  often 
been  built,  iii  the  United  States  and  abroad, 
and  has  sometimes  proved  satisfactory,  thotigh 
utfUHlly  too  heavy.  The  electric  machine  has 
at  least  one  peculiar  advantage  in  its  instant 
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zeadinem  for  woric.  No  delay  ia  compelled  as 
in  starting  fini  and  getting  up  steam  or  in 
waiting  for  hor^e?,  nnd  immediately  the  alarm 
ia  lieard,  the  attendant  can  jump  upon  his  en- 
gine and  Btart  for  tiie  fiio.  In  lariie  dtiea, 
with  their  paid  fire  departnunts  wlure 
the  steam  £re-«nKinea  always  stand  with 
water  hot  and  steam  making,  and  the  horses 
and  erewB  toady  to  mora  out  of  tlie  bonaa  in 
intervals  measured  hy  srronds,  this  ia  a  mat 
ter  of  lose  consequence;  the  engine  will  sel- 
dom fail  to  start  promptly  and  to  Iibvo  ateam 
imdy  before  rencliing  its  poaition  at  the  fire. 
With  small  places,  the  case  is  vpry  different. 
There,  the  engine  is  cold,  uo  crew  at  hand, 
the  boiaaa  often  in  a  detadied  itable,  or  ev^ 
at  some  distance,  and  in  n>any  cases  hand- 
power  only  availahle.  In  auch  plaoea,  should 
a  Bouroe  of  aupply  be  at  hand  for  chaiging 
batteries,  the  electrfe  automobile  fite-engine 
would  prove  ideal. 

The  advance  made  to  date  in  the  produc- 
tion of  looomotifoa  for  heavy  woik  ia  iUna- 

tratcd  by  tho  completion,  recently,  for  the 
Atchison  road,  by  the  Schenectady  Locomotive 
Works,  of  a  ten-wheel  en^fine  weighing  275,000 
pounds;  while  the  progress  of  the  business  of 

locomofivf^  ronstrtirtion  ovu^oncfi]  hy  the 
aooeptanco  of  orders  by  the  Baldwin  Works  to 
an  aggregate  of  seven  bundled  engines  of  all 
atylcs  for  the  year  1008L 

Thf  Prnri'h  nrr  Joiimn}  owns  nn  electric 
automobile,  which  has  been  working  since  the 
early  autumn.  It  has  traversed  1,000  miles 
and  is  expected  to  make  tho  record  l,r)O0  or 
1,800  before  its  butteries  will  require  replace- 
ment. The  normal  output  is  22  amperes;  but 
it  hss  risen  to  8o  when  ns^^'t  iiding  the  hill  to 
Brown  TTtiivcrsity  frem  ^farkct  Square.  It  hn>» 
shown  tho  practicability  of  rising  n  10  per 
oent.  gradient,  although  at  serious  cost  in 
life  of  batter?'.  It  is  estinintod  by  the  Journal 
that  the  cost  is  about  that  of  keeping  a  single 
horse  and  carriage. 

B.  H.  T. 

BOTAVICAL  VOTES. 

THE   'brown   disease'   OF  I'OTATOKS. 

Foe  several  years  the  potato  crop  of  Nebras- 
ka has  been  seriously  damaged  by  a  disciuje 


which  eauaea  the  fibro-vascular  bundles  to  turn 
brown.  This  disease  appears  to  be  widely  dia* 
tributed  in  both  Amerieii  ami  Europe,  but  a? 
yet  nothing  satisfactory  has  boon  published  in 
this  country  conoeming  the  cause  of  the  troub- 
le. About  tho  first  of  ilarth,  1901,  Mr.  J. 
A.  Warren,  now  of  the  San  tee  Normal  Train- 
ing School,  began  a  series  of  experiments  in 
tb<-  initunical  laboratories  of  the  University  of 
Nelmiska  in  order  to  determine  if  y)<>-  iM^ 
what  produced  the  disease.  He  now  reports 
aa  followa:  "Uy  iint  eultuies  aoon  showed 
tufts  of  mould  filaments  projecting  from  the 
diseased  bundles,  and  in  a  few  days  there  were 
many  ripe  fruits  of  Sltfsanius  stemoniUs 
(PoB.)  Oordn.  T  re]M>ated  the  experim^t 
mnny  lime*!,  using  both  affected  and  unaffected 
tubers  from  different  fields.  In  nearly  every 
case  the  ealtoNS  containing  brown  bundks 
pnnhidMl  Stysunus,  while  tl>os«>  •■ontnining  no 
brown  bundles  produced  no  Stysanus.  Tubers 
grown  at  Lincoln,  Harvard,  Humboldt  and 
Santee,  Nebraska,  and  Cedar,  Minnesota,  wars 
used,  always  with  the  same  results.  These  ex- 
periments have  now  been  continued  for  about 
ei^t  months,  and  I  hope  to  follow  them  (ho 
coming  season.  Tho  results  seem  to  show  that 
Sijftonua  ttemoniles  is  the  caiise  of  the  dis- 
ease." 

The  importan<Mi  of  this  ili.scovery  Uas  in  the 
fact  that  this  iipjK»nrs  to  be  the  first  record 
which  connects  Htysanus  stcTnonites  with  this 
diaeaae  in  this  country*  aa  wuU  aa  the  fiiat 
raooid  <tf  its  oocunence* 

MOM  OH  TIM  PRIUmmt  rUNUL 

The  Forestry  Bureau  of  the  Philippine  Id- 

imds  has  issued  a  si.xiivu  p&pc  pamphlet  on 
the  'Tree  Si)ecies,'  giving  the  scientific  and 
common  names,  the  families  and  a  little  in-> 
formation  in  rcfrard  to  the  iiirfnlnoss  of  the 
treoti  in  the  industries.  No  less  than  sixty-one 
families  are  represented,  and  the  whole  num- 
ber of  species  enumerated  is  aiz  hundred  and 
twenty-two.  Tho  larger  familieii  are  TTrtica- 
ceue,  with  45  species;  Lcguminusao,  i2;  Ku- 
phorbiaoeae,  30;Myrtaoeae,  S8;Rubiaesae,  SB; 
S.npof .Tff  le.  :  and  Lauraccae,  22.  Of  the 
CupuHferuc  there  arc  13  species,  two  of  which 
arc  species  of  0a8tanop8ie,tlie  remaindor  being 
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qNM»«8  of  Quereua.  There  tm  18  qieeies  of 
Palmfl  (PalmAceae),  and  6  of  CkmifiBrie.  A 

solitary  species  {Vcmonia  arhorm  veslita) 
repru&ents  the  arboreu^  Compuaituc  of  the 
iiJtmiiii 

A  second  publication  of  the  aame  burcnu, 
'The  Spomsh  Public  Loud  Laws  ti  the  Philip- 
pine  lelAiidB,'  is  wotSbij  of  notice  iiefe.  This 
mnusts  of  trauslatioDH  and  oompiktions  of 

the  principal  laws  whi(!h  goverrKnl  tho  sale  of 
the  public  lauds  in  the  islands  under  Spanish 
rala.  It  is  irorthy  of  mention  that  the  Spaniah 
laws  made  priv";I.  n  far  the  reservation  of 
those  tracta  of  laud  which  are  denominated 
'fovBBt  aonea,*  and  of  which  it  is  deelaved  dut 
'tiie  state  desires  to  hold  for  the  cottunon- 
wealtb.'  It  Is  further  dwlared  in  regard  to 
thetio  forest  zone»  that  'no  private  oMmership 
can  be  claimed  in  them  hf  any  prooeas  of  law, 
unless  they  are  explicitly  declarefl  to  be  salable 
by  competent  autliority.'  One  may  wish  that 
such  wise  ootraaela  had  prevailed  when  our 
forefathers  took  possession  of  the  forest 
wealth  of  this  country.  Ilad  this  been  done 
we  should  not  now  be  trying  to  save  the  last 
of  oar  foreats  hjr  the  veeerration  of  aneh  mexe 
fragments  as  have  e'^eaped  destruction  because 
scarcely  worthy  of  notice  by  the  lumbermen. 

ANOTHER  TEXT-BOOK  OF  BOTANT. 
A  UTTLE  book  entitled,  'Outlines  of  Botany,' 
prepared  by  EL  G.  Lcavitt,  of  the  Ames  Bo- 
tanical Labontory  at  North  Easton,  ICaaa., 
*at  the  request  of  the  Bofnnieal  Department 
of  Harvard  Univenity'  is  very  Buggestive  of 
the  dtange  whidi  has  taken  place  in  our  no- 
tions as  to  the  proper  study  of  plants  in  the 
high  schools.  Here  is  a  book  'based  on  Oray's 
liOSiwns  in  Botany,'  which  is  us  difforetit  from 
the  book  of  iriiieh  it  is  supposed  to  be  a  modi* 
ficiition  ns  ran  well  be  imnKined.  In  fai  t  the 
preface  indicates  as  much,  when  it  speaks  of 
many  schools  'having  outgrown  certain  now 
Antiquated  methods  of  teaching  botany.'  In- 
stead of  a  book  of  lessons  to  be  memorited,  we 
have  here  a  book  to  be  worked  through  in  the 
labontory,  with  the  proper  material  and  ap- 
plianccs  at  hand.  Only  one  feature  of  tho  new 
book  has  a  famUiar  look,  vLk.,  tho  iUustrations, 
over  nhich  aome  of  n»  bent  tiiirty-five  jeaia  agow 


All  ebe  is  new,  and  to  these  old-time  f  riendi 

are  added  many  new  ones  in  order  to  iHuatrate 
the  new  topics  and  new  treatment. 

The  treatment  of  the  subject  may  be  made 
out  from  the  headinga  of  the  «bapten,  sooae 
of  wliicli  are  as  follows:  'Laboratory  Sttidics 
of  Seeds  and  Seedlings/  'Laboratoiy  Studies 
of  Buda,'  *  Laboratory  Studies  of  tbe  Boot.' 
and  so  on  for  the  stem,  the  leaf,  the  flower, 
the  fniit  and  tlie  'Cryiitogrnm^?.'  Aftf»r  eaeli 
laboratory  chapter  there  follows  one  of  general 
discussion  on  the  same  subject  The  dosing 
chapter?!  are  devoted  to  the  '^finnte  Anatomy 
of  Flowering  Plants'  and  a  'Brief  Outline  of 
yegetabk  Physiology.*  The  book  is  thus  an  in- 
troduetioa  to  modem  botany,  and  since  it  is 
to  be  presumed  that  it  ban  had  the  oversight 
of  the  eminent  men  in  the  Department  of 
Botany  in  Hartard  UnivMsity.  we  need  not  be 
!<nrprised  at  its  exeellenee,  altliougrh  its  author 
is  yet  a  comparative  stranger  in  botanical  cir- 
cles. We  are  |^d  to  weloome  the  hook  as  a 
valuable  addition  to  the  test-hooks  for  use  in 
high  schools. 

IKDIAN    USES   or  PLAXTS. 

T>f  a  recent  bulletin  nf  the  Division  of  Bot- 
any of  tho  United  States  Department  of  Agri- 
culture, Ifr*  V.  E.  Gheenut  tells  of  the  uses 
which  tho  Indians  of  Mendocino  County,  Cali- 
fornia, make  of  a  large  number  of  plants, 
ranging  from  rod  seaweeds,  fungi,  lichens, 
fema  and  conifers  to  flowering  plants. 
Fibers,  medicines  and  food  constitute  the  prin- 
cipal uses  which  the  Indiana  make  of  the  wild 
plants  of  the  region  etudied.  One  is  aston- 
ished at  the  large  number  of  fiber  plants  used 
by  these  people,  and  the  question  arises  after 
reading  this  account  whether  the  whites  are 
not  allowing  valuable  native  fibers  to  go  to 
waste.  We  have  prolmbly  little  to  learn  from 
the  Indians  in  regard  to  the  medicinal  values  of 
plants*  but  when  we  come  to  the  food  plants 
we  are  again  inclined  tu  wonder  whether  these 
primitive  peojde  may  not  be  able  to  teach  us 
to  make  better  use  of  the  products  of  the  soiL 
The  number  of  plants  whose  seeds  yield  whole- 
some food  h  very  min'li  larger  than  we  had 
supposed  possible.  One  curious  feature  in  the 
food  habits  of  theae  Indians 'is  brought  to 
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light,  ▼ic,  that  th«7  eat  oVmit  (speciM  of 
Trifolium),  not  the  flower-heads,  as  white  chiU 
dren  do  sometimps,  but  the  leaves  nnd  stems, 
quite  after  the  manner  of  other  herbivorous 
animalal  '*Fmii  tho  bagiiiiuiis  of  April  along 
into  Julj-  it  is  no  nncommon  sif^ht  to  see  small 
groups  of  Indians  wallowiog  in  the  olorer  and 
aating  it  by  handfola,  or  to  aaa  an  Indian 
iquBV  amaiginK  from  a  patch  of  clover  and 
carrying  a  red  bandana  handkerchief  full  of 
the  crisp  stems." 

OHaaiM  E.  BnsET. 
The  UniTDBin  or  NmaanA. 


EU7.AnKTH  THOMPSON  SCIENCE  FUND. 

Tius  fund,  which  was  established  by  Mrs. 
Eliabeth  Thompaon,  of  Stamfoid*  Oouneeti* 

cut,  'for  the  advancement  and  prosecution  of 
scientific  research  in  its  broadest  sense,'  now 
amounts  to  $26,000.  As  accumulated  income 
will  be  available  Kovemher  next,  the  traateee 
desire  to  receive  applications  for  appropria- 
tions in  aid  of  scientific  work.  This  endow- 
ment ie  not  for  the  benefit  of  any  one  depwrt* 
ment  of  science,  but  it  is  the  intention  of  the 
trustees  to  give  the  preference  to  those  inves- 
tigations which  eanttol  othwwise  he  provided 
for,  which  have  for  their  object  the  advance- 
ment of  human  knowledge  or  the  benefit  of 
mankind  in  general,  rather  than  to  researches 
direeted  to  the  aolntitm  of  questione  of  merely 

local  imptirtanre. 

Applications  for  assistance  from  this  fund, 
in  order  to  receive  consideration,  miut  be  ac- 
companied hy  full  information,  eepeoially  in 
regard  to  the  fi)llo\virip  pointa: 

1.  Precise  amount  required.  Applicants  are 
reminded  that  one  dollar  ($1.00  or  $1)  ia  ap- 
proximately .•<|u!\ all-lit  f.i  four  Knglish  sliil- 
lings,  four  Gorman  Marks,  five  French  francs, 
<Hr  five  Itdiaa  liie. 

jL  Esaot  natuvB  of  the  invntigation  pto> 
posed 

3.  Conditions  under  which  the  research  is 
to  he  pvoMCttted. 

4.  Manner  in  which  the  Bpinopriation adrnd 
for  is  to  be  expended. 

All  applieationa  should  reneh,  hefinra  April 
1,  1002,  die  Seeretaiy  of  Ibe  Board  of  Tn»* 


teee.  Dr.  0.  S.  Idnot,  Harvard  Hedieal  Sdioel, 

Boston,  Mass.,  U.  S.  A. 
It  is  intended  to  make  new  grants  in  April* 

1902. 

The  tmateea  are  diainfilined,  for  the  pwa 

ont.  to  make  any  grant  to  meet  ordinary  ex- 
penses of  living  or  to  purchase  instruments, 
such  as  are  found  commonly  in  laboratories. 
Decided  preference  will  be  given  to  applica- 
tions for  small  amounts,  and  prants  exceeding 
$300  will  bo  made  only  under  very  exceptional 
eiremnstanoes. 

A  list  of  the  grants  reoently  made  is  given 
below. 
(Signed.) 

Henrt  p.  Bowditch,  President. 

Cn.KM.vs  S.  RACKBMAini»  Treasurer. 

jAMi>>  M.  Crafts. 

Edwabd  0.  PK»nno. 

Oaanuta-SiDQwicK  Mmw,  Boerolart. 

irvoo. 

$200,  to  Dr.  li.  U.  Field,  ZUrich,  Switeerland, 

to  aid  in  the  pabUcatlon  <f  a  eaid  oatalogos  et 
biological  literature. 

9500,  to  S.  H.  Scudder,  Esq.,  CaQibridge,  Mam., 
for  the  preparatloD  of  an  Index  to  Noifh  Amvi' 
can  Ortboptaia. 

$300,  to  PrefMSar  P.  fiaehmetjew,  Sofia,  Bul- 
garia, for  nasareliai  en  tlie  tamperatwe  of  in- 
aects. 

fCM,  to  Dr.  B.  S.  nkiist,  Strasehorg,  Genaaay. 

for  nn  invrsiigation  of  the  poisoBous.eecietlon  of 
the  akin  of  Amphibia. 
•800.  to  Professor  Jacqvee  Leeb,  OUeago»  Itl.. 

for  Pxpi-rinKiitA  on  nrtifleial  parth<«nrt^nesis. 

$650,  to  the  National  Academy  of  Sciences, 
Waahiagton,  D.  0.»  towaida  the  expeasss  of  flues 
delegates  to  attend  the  conference  of  neademics  a» 
Wiesbaden  in  October,  1899,  to  consider  the  for 
taation  of  aa  Intamatieaal  Aaaoeiatiaii  of  Acsd- 

IMl. 

$ir)0,  to  rrof.'SHor  E.  W.  Scripture,  New  Bavsa, 
Comi.,  for  work  in  experimental  pboaeiics. 
$300,  to  Profeawr  W.  Valeatlmr,  Heiddlwrg, 

Germany,  for  ob8fr\ntionH  on  vnriaMe  stars. 

i&O,  to  A.  li.  Reese,  Esq.,  Baltimore,  Md.,  for 
iavastisation  of  the  eoduTology  of  the  alUgatar. 

ItQS. 

?12r»,  In  F.  T.  Lewis,  M.D.,  Cambrid  - 
for  investigation  of  the  development  of  the  vena 
cava  inferior. 
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SriFNTIFIC  yOTFS  A  YD  XEWS. 

The  American  Philosophical  Society  has 
elected  Dr.  Samuel  P.  Lmgley,  secretary  of 
the  Smithsonian  Institution,  to  be  vice-piMi- 
dent  of  the  Society,  and  Dr.  Ira  Bemaen, 
president  of  the  Johns  Hopkins  Univeraity,  to 
b«  one  of  the  oonneilon. 

'TiiK  Races  of  Europe,'  by  Professor  W.  Z. 
Bil>lcy,  of  the  Massachusetts  Institute  of  Tech- 
nolo^,  and  profeesor-elect  of  economics  at 
flbrraxd  TTnivvnitT,  has  bom  'onmned'  bj 
the  award  of  the  prix  BertiUoa  of  the  8oei£ti 
d'  Anthropologie  of  Paris. 

Pbofessob  J.  W.  Gbeoobt  has  been  appointed 
•etiag  head  of  Ae  Oeologieel  Snmir  of  Yin- 
tone,  with  a  vieir  to  ite  nosganliatioiL 

M.  Michel  Levy,  inspector  of  the  French 
mines,  has  been  appointed  a  member  of  the 
council  of  the  Conservatory  of  Arts  and  Meet* 
uws. 

The  foreign  papers  report  that  Professor 
Vimhow,  who  has  been  confined  to  the  liousc 
as  the  result  of  a  fall,  is  making  good  prog- 
Tew  towaTde  i«oov«7. 

The  Medical  Advisory  BotirJ  of  the  TTonlth 
Department  of  New  York  City  has  organized 
by  electing  Dr.  Edward  G.  Janeway  diaii^ 
man  laul  Dr.  T.  Mitobell  TroMea  aeeretary. 

Dr.  F.  W.  Paw,  F.R.S.,  has  been  chosen 
prcKi.Ioiif  of  the  National  Cotnrnittcc  for  nroat 
Britain  and  Ireland  at  the  Fourteenth  Inter- 
nationa] Gongieea  of  Uediome  to  be  bdd  at 
Madrid  in  April,  1903. 

Dr.  Jo»IN  D.  Joses,  formerly  assistant  chief 
of  the  bureau  of  forestry,  and  more  recently 
a  reprenntatiTO  of  the  Department  of  Agrieid* 
tore  for  the  purpose  of  itivcsti^rfiHnp:  the  con- 
dition of  agriculture  in  Asia,  Hawaii  and  the 
West  Xodies,  was  appointed  in  June,  1899.  aa 
technical  adviser  to  the  JapaiMW  dqtartment 
of  agrictilturc  anrl  pommerpe.  In  recognition 
of  his  services  the  Emperor  has  recently  con- 
ferred on  bim  a  bi^^  order. 

Dr.  Samuel  G.  DnoN,  president  of  the 
Philadelphia  Academy  of  Natural  Sciences, 
has  been  formally  notitted  of  election  to  honor- 
ary nembeorelup  in  the  Kational  Soeiely  of 
Natural  Seianee  and  Ifatiumatbe,  Obeiboiiig; 


Dr.  J.  W.  LowBER,  of  Austin,  Tex.,  lias  heen 
elected  a  fellow  of  the  Koyal  Astronomical 
Society  of  London. 

Dr.  T.  II.  Macbride^  professor  of  botanj  in 
the  Stale  T'nlvcrsity  of  Iowa,  has  been  invitpd 
to  deliver  the  address  at  the  opening  of  the 
new  library  bnilding  at  Mufleatin&  The  ad- 
dress is  to  be  given  under  the  anqpiOM  of  the 
Fortnightly  Club  of  that  city. 

hi  a  course  of  lectures  at  Trinity  College, 
Profeeeor  H.  8.  Oravea,  of  Tale  Foreat  Sdiool, 
will  give  'Problems  of  American  Forestry' 
Mareh  11,  and  Hev.  TTenry  C.  McCook,  D.D., 
'The  Huuies  uud  Habits  of  American  Ants.' 
In  addition  Dr.  lleOook  will  addreee  the  atu* 
dents  of  the  department  of  natural  history 
upon  spiders. 

Tae  Navy  D^artment  has  extended  for  six 
montba  tiie  leave  of  abeemoe  granted  to  civil 
engineer  Robert  E<.  Peoiy,  now  in  the  Arotie 

regions. 

Dr.  Edward  Palmer,  the  veteran  explorer 
of  Mexico,  left  Washington  on  January  16 
for  a  oolleoting  expedition  in  the  pirovinoe  of 

f>ant)npo,  C\iha.  lie  will  obtain  the  u^nal 
nuiubcr  of  sets,  which  will  be  offered  for  sale 
upon  bis  return.  Dr.  Palmer  will  be  aoeom- 
panied  l  y  ilr.  Charles  Louis  Pollard  and  Mr. 
William  Palmer,  both  of  the  Fnited  States 
National  Museum,  who  will  collet  plants, 
mammala,  birda  and  reptilea  for  that  inatitu- 
tion.  As  the  party  will  pay  especial  attention 
to  the  uncxploreti  mountains  in  the  southern 
portion  of  the  province,  it  is  expected  that  die 
•eientifie  reaolte  will  be  Taloable. 

Propessor  Ralph  S.  Tarr,  of  Cornell  Uni- 
versity, is  ppending^  the  winter  in  gmlogical 
study  in  Italy  and  will  spend  the  spring  and 
eunuuer  in  die  etudy  of  the  gladal  depoaita  of 
Geraiany  and  the  British  lalea. 

Xahire  states  tliat  an  exjiedition  to  I.Ake 
Eyre,  the  great  depression  in  Central  Aus- 
tralia sinking  below  eea-levd,  baa  reoebtly  left 
Melbourne.  The  party  consists  of  Profcaeor 
J.  W.  Gregory,  his  assistant,  Mr.  IT.  J.  Grny- 
aott,  and  five  students  of  the  geological  depart- 
ment of  tiSe  Melbovnie  tJniTeraity.  The  main 
objects  of  the  espedition  are  the  study  of  tbe 
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physical  history  of  the  Lake  Eyrn  ha^in  ami 
the  oollectioa  of  ioaails,  eapecially  the  extinct 
giant  Tertebrates.  The  camel  caravan  etarta 
from  llergott  Springs,  a  station  440  miles 
north  of  Adelaide.  Tt  i-*  liujiwl  that  the  col- 
lectiona  will  throw  light  on  Home  unexplained 
natiTO  traditions  to  fonner  giant  aniamhi 
that  inhabited  the  l^ke  Ejn  basin. 

A  BUST  of  Sir  Predcrirk  Bramwell  lias  been 
presented  to  tlte  Royal  Institution*  of  which 
he  was  fennerly  honoraiy  secretair. 

At  the  oefebration  of  UniTennty  Day  at  the 

University  of  Prnnsylvania  on  February  22,  a 
portrait  of  Benjamin  Franklin,  by  Gainsbor- 
ough, will  be  preoented  by  the  daaa  of  1868. 

Bb.  Paul  F.  Uvmi,  the  weD-knewn  Kow 

York  gynecologist,  at  one  time  professor  at 
Darttnoiith  College^  died  on  February  7,  aged 
fifty-five  years. 

AuTBiD  BlitfHKW  IfiUBt,  DJ)..  LLD,  pieai- 
dent  enteritva  of  Waynesburg  College,  Waynes- 
burg,  Pa.,  died  on  January  30,  aged  7*2  years. 
He  had  been  identified  with  the  college  from 
its  fonndation  in  1851,  hftnog  been  president 
for  40  joaxB  and  pieaident  emeritus  three 
years. 

Commissaby-Oeneiul  Q.  D.  Labohb,  an 
Englishman  who  contributed  to  the  adTatwe* 
ment  and  popularization  of  astronomy,  htt 
died  at  the  age  of  eighty-four  years. 

The  British  National  Physical  Laboratory 
at  Bushy  House  will  be  officially  opened  on 
Mar.-l)  W. 

At  the  annual  meeting  of  tlic  Association  of 
American  UniTersities  which  opens  at  Chi- 
cago on  February  24,  the  following  four  main 
questions  will  form  the  basi?  for  di><ii^>ion: 

(1)  "The  scope  and  character  of  the  disserta- 
tion required  for  the  dagna  of  Doctor  of  FU- 

loscphy';  (2)  'The  membership  R.nd  policy  of  the 
Aaaociation  of  American  Universities:  Should  it 
lie  enlarged,  and,  if  so,  ondar  what  princfple  of 

selw'tion?  PViotild  fhp  «cciaf inn  devote  it=?  at- 
tention to  querttiouB  of  graduute  work  iu  the  arts 
and  Hcionces  excliisively,  or  shall  it  also  eOBsidar 
and  include  law,  medicine,  thw^iloi^y,  umi  political 
•cicnecV;  (3)  'What  is  resf.irc)i  in  a  univergity 
•ease,  and  how  is  it  hext  proniottNl  ^ '  ind  (4)  "The 
degree  e(  Master  of  Arts:  Shall  the  granting  of 


t)ii>  degree  be  encouraged,  and,  if  so,  what  sbooid 
it  mean,  and  under  what  eonditioos  eihall  it  be 

These  four  topics  havo  lx'«n  assigned  re- 
spectively to  the  University  of  Chicago,  tiie 
University  of  California,  Clark  Univenity, 
and  Oomell  UniTonity. 

The  atmual  congress  of  the  British  Sanitary 
Institute  will  be  held  in  Mancheater  on  Sep* 
tembor  9-13.  The  section  ol  sanitary  science 
ami  preventive  medicine  will  be  presided  orar 
by  Sir  J.  Crichton  Browne;  that  of  engineer- 
ing and  architecture  by  Sir  A  Wander  Binnie; 
and  that  of  physkss^  ehemistiy  and  biology  by 
Professor  A.  Sheridan  Delp^ine. 

The  board  of  directors  of  the  American 
Academy  of  Political  and  Social  Science,  at 
ita  annnal  meeting  in  Philadelphia,  deoled 
the  following  office  rs :  Professor  Leo  S.  Kowe, 
President;  Samuel  McCune  Lindsay,  Frank- 
lin H.  Qiddings  and  Woodrow  Wilson,  Fiea- 
PrendenCs;  James  T.  Toong;  iSserstary. 

At  the  annual  meeting  of  the  Pe^iry  Arctic 
Club,  the  present  officers  were  redectod:  M.  iL 
Jeeup,  President;  B.  W*  Oannon,  Tnaturer; 
and  H.  L.  Bridgman,  Stentani*  Besolutions 
wore  afli'ptod  congratulating  Lieutenant  Peary 
ou  rounding  in  IWl  the  northern  end  of  the 
Greenland  Ardiipdago. 

A  CIVIL  service  examination  will  be  held  on 
March  25  to  fill  the  position  of  computer  in 
the  Bureau  of  Forestry,  at  a  salary  of  $1,000 
e  year.  On  the  same  day  an  esamination  wiD 
be  held  for  the  position  of  piece-work  com- 
puter in  the  Naval  Observatory'  and  also  for  a 
similar  position  in  the  Nantioal  Almatiec  Of- 
fioe.  On  March  4  there  will  be  an  i"*"™**"™ 
for  the  position  of  aocr!  laHoratory  assistant  in 
the  Bureau  of  Plant  Industry,  at  a  salary  of 

The  feasibility  and  advisability  of  adoptiiV 
the  metric  sj'stcni  of  weights  and  measures  in 
the  United  States  will  be  the  subject  of  dis- 
ooasion  at  a  stated  meeting  of  the  FranUin 
Institute  of  Philadelphia  on  February  10.  The 
basis  of  the  diacuaeion  will  be  the  report  of  a 
special  conuntttee,  whidi  is  as  follows: 

Whereas,  It  in  desirable  to  obtain  an  inter- 
national Standard  of  Wdgbta  and  Meaaurea,  alee 
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to  simplify  and  regulate  Bome  of  our  existing 
•tandards;  ami, 

WhbbaSj  Tb«  Metric  Syaton  !■  oomaMiidAbto 
Boi  011I7  tB  m  loitolile  IntematioDa]  Standard,  bat 

also  for  facility  of  computntion,  convenient  In 
acmoriziQg  aod  ainipUeitiy  of  enumeration  1 
JtaMivMi,  That  the  Fnaklln  Imtitiita  apprOTM 

of  any  movfinent  which  will  promote  the  universal 
introductioa  of  the  Metric  System  witb  the  least 
confntioiii  and  aaiMnsa. 

Revived,  That  the  Xational  Governiiicnt  shoxild 
enact  such  laws  as  mil  ensure  the  adoption  of  the 
Ibtile  Straten  «f  Wrights  and  Meumm  aa  tke 
«ole  standard  in  its  various  departments  as  rapid- 
ly a«  may  be  ooDsistent  with  the  public  service. 

At  ft  reeent  meeting  of  tlw  oonTocatton  of 
the  Uldvmity  of  London  the  followin  g  i  .  "u- 
tionwas  passed:  "That  thisTToHse  isof  <ipiimm 
that,  in  the  interests  of  commerce,  science  and 
odnofttton,  lagulatioii  ahonld  be  pimnptly  un- 
dertaken to  moke  compulsory  in  this  kinj?dora, 
after  a  proper  interval,  the  use  of  the  metric 
■litem  of  treighta  and  meestuee  for  all  pm- 

POMB." 

We  take  the  following  itenis  from  the  cur- 
rent issue  of  The  Botanieal  Gazette:  Dr.  K 
&  OoiMibad,  fonnedly  «f  die  Univenity  of 
West  Virginia,  ia  engaged  In  research  work 
at  the  UaiTeraity  of  Ohicago. — ^Dr.  Bradley 
IL  Dsvie,  of  tlie  TToiTenity  of  Ohicflgo,  hae 
returned  to  his  work  from  a  stay  in  Paris. 
—Miss  Josephine  E.  Tilden,  of  the  University 
of  Minneeota,  has  returned  from  an  exploring 
trip  on  die  Vaneoaver  coast— Dr.  John  IC. 
Coulter,  fonnerly  of  Syrncnse  University,  haa 
been  appointed  professor  of  botaay  in  the  Ma- 
nila Nonnal  Bdiool,  Fhilippiine  Idanda. 

lb.  S.  Hunnsvr  BLuhltom  has  started  on  a 

scientific  exploring  and  collecting  trip  in  the 
victnitf  of  Santiago,  Cuba.  Collecttoua  will 
be  made  in  all  branches  of  natoral  history,  the 
bulk  of  which  will  go  to  The  New  York 
Botanical  Gardens,  The  American  Museum  of 
Natural  History  and  The  Academy  of  Natural 
SdsDoss  of  Philadelphia.  Spedalists  or  in* 

stitutirTia  riosiring  material  direct  from  the 
locality  are  invited  to  oorzespond  with  Mr. 
HinaDtoB  at  Santiago,  Ooba. 

At  a  maetins  of  the  ZoologiosI  Soeisigr  of 
London  on  December  8,  a  series  of  priper"  on 
the  coUectiona  made  during  the  'Skeat  Expe- 


diiiou'  to  the  Malay  Feniuiiuia  m  lSdd-1900 

was  read.  It*.  P.  O.  Binelair  ceporlad  on  tiia 

Myriapoda,  and  enumerated  the  forty  species 
of  which  spcBoimens  had  been  obtained.  Of 
theses  HUM  were  described  as  new  to  sdenasb 
Mr.  W.  F.  Lanchester  contributed  an  account 
of  a  part  of  the  Crustacea,  viz.,  the  Brachyura, 
Stomatopoda  and  Mucrura,  collected  during 
the  Expedition,  and  dcoeribed  six  new  fonns. 
Mr.  F.  F.  Latdlaw  enumerated  the  Snakes, 
Crocodiles  and  Cheloulans  which  had  been 
obtained,  and  daMaribsd  two  neir  species  based 
on  specimens  in  die  collection.  An  appendix 
to  these  pnperf,  drnwn  Tip  1)y  Mr.  W.  W.  Rkent, 
contained  a  list  of  names  of  the  places  visited 
by  the  membeis  of  the  'Sheat  Ei^wdition.' 

Our  consul  general  at  St  Petersburg  writes 
to  the  Department  of  State  that  the  gradual 
deforestation  of  Russia  ia  attracting  increased 
attention  throngiuwt  the  Empixei,  and  die  For- 
estry Society,  as  well  as  the  forestry  depart- 
ment of  the  Ministry  of  Agriculture  and  Do- 
mains, are  discussing  means  for  regulating  die 
c-on.Humption  of  timber  and  for  propagation. 
'Wooden  Russia,'  as  it  is  familiarly  called, 
does  not  appear  to  be  in  any  immediate  dan- 
ger, as  a  raoent  offieial  report  statea  that  for- 
ests in  this  country  now  cover  a  trrn-?.  area  of 
188,000,000  hectares  (464,548,000  acres). 
Among  European  eotintrles,  Swedan  eamas 
next,  with  18.000.000  hectares  (44»49%000 
acres)  of  forest  In  Russia,  the  forests  cover 
36  per  cent  of  the  whole  imperial  area.  I  ha 
Swedish  forests  ooeupy  44  per  eent  of  dm 
total  area,  and  the  Aiistro-Hiingnrian  32  per 
cent  of  the  territory  of  the  Dual  Monarchy. 
Eedroned  hy  die  population,  there  are  2  heo- 
tares  (4.9  acres)  of  forest  to  each  inhabitant 
in  Russia,  3.85  hectares  (11.5  acres)  in  Sweden, 
4.22  hectare  (10.4  acres)  in  Norway,  and  0.28 
hectare  (0l09  aere)  per  head  in  Germany.  The 
forests  have  a  greater  importance  for  Russians 
than  for  people  of  West  European  countries, 
as  villages  and  eovntiy  houses  are  largdy  bnilt 
of  wood*  atone  and  brick  bouses  being  almoat 
nnknown,  and  the  forcata  furnish  the  main 
sources  oi  fuel  supply.  While  the  imperial 
oonunittaa  complatna  diat  it  ia  ptiTate  oiwnan 
vrlio  arc  redclessly  devastatirp  the  forests  and 
urges  that  adequate  laws  and  regulations  be 
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enacted  to  prevent  this,  the  Forestry  Society 
ealb  attention  to  Ibe  ImA  tint,  Meonling  to 
the  official  report  of  the  forestry  department 
of  the  Ministry  of  A^'rinultiire  and  Domains, 
the  Crown  forests  furnuihed  a  revenue  of  17,' 
WOfiOO  ruUfls  (|0»06t,000)  in  1890  and  4B»- 
000,000  rtiblcs  ($94,720,000)  in  1809.  It  is 
claimed  that  this  advance  in  nine  years  could 
not  Iw  doe  to  the  natural  uunoMM  of  timber 
growth,  and  it  is  \irged  that  "Uie  Qovenunent 
set  an  ggample  in  moderation. 


WIVBRBITY  AND  BDUOATlOVAt  VBWM. 

TrtE  Laboratory  of  Enfriueerinj?,  presenfed 
to  the  Stevens  Institute  of  Technology  by  Mr. 
j&ndrew  Oamegic,  at  a  eoet  of  $55,000,  was 
dedicated  on  Fabruary  6.  Mr.  Carnegie  made 
a  speech  and  was  presented  by  Prejidonl  Mor- 
ton with  a  silver  box  containing  a  piece  of 
the  ibst  'T'  nil  «t«r  made^  the  taa  tliat  waa 
invrntixl  by  Robert  L.  SU  vens  and  wiis  mndo 
in  1830  by  Sir  John  Ottest  at  his  works  in 
Waki^  under  the  penonal  inpemaion  of  Mir. 
Stevena. 

Tnf:  new  Hall  of  Liberal  Arts  of  the  State 
University  of  Iowa,  orcctod  and  equipped  at 
a  ooBt  of  abont  $200,000,  waa  deiOeated  on 
January  SS^ 

WAYNESfu  KG  Cot.LiiuK  Celebrated  it:*  scmi- 
oeuteunial  anniversary  in  Ifoveinber  last  at 
which  time  gifts  to  the  endowment  amounting 
to  $36,000  wor.  aniK  UMi  ed.  OoL  J.  M.  Guffcy, 
of  Piftshiirgr;  J.  V.  Thomp^'^n,  Esq.,  of  Union- 
town,  and  Timothy  Koss,  Juim  Hose  and  T.  J. 
Wiaecarron  of  Waynesburg,  contributed 
000  each.  The  enwJwent  of  stndenta  laat  year 

was  SOI. 

Mr.  Wajuikn  A.  Wilbur,  of  South  Bethle- 
hem, Pa^  haa  given  an  additional  95,000  fw 

the  equipment  of  the  new  wMoi^a'^wjl  labo- 
ratory at  Leliiph  Univprsity. 

lu£  midwinter  edition  of  the  Cornell  Uni- 
fwritf  BtffitUr,  juat  irabliihed,  glvee  tiie  £nt 
official  and  precise  ceu'^v.b'  f'^r  the  current  year. 
The  figuiea  ate  the  following:  Trustees,  38; 
teadieiet  S87;  atudents,  graduate  department 
188;  graduate  atudents  in  undergraduate  de- 
partments, 185;  academic  department,  817; 
law  school,  197;  medical  coU^(e,  416;  college 


of  agriculture,  86;  veterinary  college,  51;  col- 
lege of  foraetiy,  88;  ooll^  of  ardiiteeture, 
50;  college  of  civil  engineering,  212;  Sibley 
college  (mechanical,  including  railway,  elec- 
trical, marino,  etc.),  764.  The  total  of  all 
dassee  and  oounea  ia  ^792  in  the  regular  liata 
and  about  500  in  the  summer  schools.  Of  the 
total  l,67d  come  from  New  York  State,  the  re* 
mainder  from  every  State  in  the  TTnion  and 
fiom  all  puTXA  of  Ainr-rica  and  of  the  Britiafa 
Empire,  from  China,  Japan,  Russia,  Swit«r- 
land,  Austria,  Turkey  and  Korea.  Of  the  784 
students  in  the  undeisraduate  oounea  of  8ib> 
ley  College,  62  are  j?radnate  sttideuts ;  there 
are  also  14  candidates  for  the  Master's  degree 
and  8  graduate  etudenta  not  eandidatea  for  a 
degree.  There  are  4  oandidates  for  Ph.D^ 
taking  their  mnior  work  in  M.E.,  and  one 
D.Sc,  making  a  total  fur  1901-2  of  805  stu- 
denta  in  all  elawieB  and  oouxaea. 

The  Wealeyan  University  Summer  School 
of  Chemistry  and  Biology  will  be  orpmnized  in 
July,  1902,  and  will  be  open  for  a  r»criod  of 
four  weeks.  It  will  be  in  charge  of  Professors 
W.  O.  Atwnrcr.  W.  P.  Pradlry  and  H.  W. 
Conn,  aided  by  a  number  of  assistants. 

PaorBBBOB  WiLUAM  L.  Robs,  of  Trinity 
College,  has  )>ecn  appointed  head  of  the  new 
department  of  electrical  science  in  the  Rena- 
soloer  Pol^'tochuic  Institute,  Troy,  N.  Y. 

Db.  Obobob  E.  Db  SoHWBDirK,  of  Jefferaon 
^Ti  (Ileal  CoUe^,  has  been  appointed  professor 
ot  ophthalmology  in  the  University  of  Peim- 
sylvania  to  succeed  the  late  Dr.  W.  V.  Norris. 

Ifiaa  SuBAN     Humwbu,  haa  resigned  the 

professorship  of  botany  at  WoUesley  College, 
and  has  been  made  professor  ^ueritus.  Miss 
HaUowell  waa  ^^ointed  professor  of  natural 
hialoiy  oo  the  opening  of  the  OoUege  in  ISTR. 

At  Cambridge  University  Professor  T.  H. 
Middleton  has  been  elected  profeesor  of  agii- 
cnltan  in  the  place  of  Dr.  Somerville. 

Db.  Datd  Wsua,  the  aenior  aaatstant  to 
tlie  professor  of  pathology  in  Uu-  T'niversity 
of  Edinburgh,  has  been  elected  the  first  pro- 
fesaor  of  pathology  in  Sydney. 

The  Si'iiior  Mathematical  SeholMMfaip  at 
Oxford  has  been  awarded  to  Arthur  W.  Con* 
way,  B.A.,  Corpus  Ohristi  College. 
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THE  STORT  OP  THE  B8TABUBHMBST  OF 

TBS  NATIONAL  BUREAU  OF 
BTANDAHUS. 

TuK  passage  of  a  bill,,  during  the  closing 
i}i\yn  of  the  last  session  of  Congress,  pro- 
viding for  the  estabii^kmeut  of  a  Natiuual 
Bureau  of  Standards,  came  as  a  soiprise  to 
many.  Ah  the  work  of  this  bureau  Oufl^ 
in  the  future  to  have  a  large  bearin?  upon 
ticienco  and  industry  it  may  not  be  without 
interest  to  record  tlie  eireainitaiieas  uidir 
wiiieh  tbig  legudation  was  Seated,  and  to 
l»riii!r  to  the  attention  of  those  who  in  the 
future  may  be  interested  in  the  matter  the 
names  of  u  few  men  who,  though  nut  men 

of  adenee,  gave  their  time  and  labor 
heartily  in  the  interest  of  this  work.  It 
has  SO  happened  that,  although  my  own 
part  in  thia  haa  been  very  small,  the  cir- 
eumstaocea  have  been  known  to  me. 

The  NationAlBurean  of  Standards, as  the 
now  title  reads,  prew  o\it  of  what  has  been 
ealied  for  many  yeai-s  the  Otl'fi'  .  f  Weight.^ 
and  iMeaaurea.  in  the  early  thirties 
larg«  diaerepancieB  were  diseovered  in  the 
weights  and  measures  of  the  United  States 
in  the  various  custom-lionses,  and  Congress 
authorized  the  Secretary  of  the  Treasury 
to  estaUidi  a  dup  for  the  numufaeture  of 
uniform  standarda.  In  1836  pi'o  Vision  was 
made  for  siinihir  standards  for  the  different 
Htates,  and  the  '  OfJife  of  Standard  Weights 
and  Measures '  was  established. 
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The  Office  of  Weights  and  Measures 
while  in  law  a  separate  bureau  of  the  Treas- 
luy  Department,  hue  been  practieally  a 
part  of  the  United  Stntes  Coast  and  Geo> 
dntit*  Survey,  and  has  been.  sinc»>  its  artran- 
izatiou,  under  the  direction  of  tlie  super- 
intendent of  that  bnrean.  Durinir  its 
existence  standards  of  weights  and  meas- 
ures luivL-  hwn  furnished  to  most  of  the 
states,  and  a  great  impetus  has  been  given 
to  the  adoption  by  international  agreement 
of  the  metric  agFitem.  In  its  eustody  axe 
kept  the  international  kilogram  und  meter, 
and  it  has  for  years  done  n  valuable  work 
in  the  standardizing  of  steel  tapes,  ther- 
mometers and  aimilar  raeastirin?  inatrn- 
raents;  while  mwe  recently  it  has  begun 
the  standatdiziag  of  electrical  instru- 
moita. 

On  comiug  to  the  Coast  Survey  in  1897 
I  found  the  Office  of  Weigfata  and  Meas- 
ures engaged  in  the  work  which  I  have  just 
mentioned.  In  its  service  wpre  twn  scien- 
tific assistants,  an  instrument  maker  and  a 
raeasengier,  and  a  amall  appropriation  waa 
made  for  office  expenses.  The  work  was 
under  the  charge  of  a  field  officer  <■£  the 
Coast  Survey.  The  arrangement  by  which 
a  field  offleer  waa  in  tlus  way  detailed 
tenporarily  for  tlus  duty  did  not  seem  to 
me  gdod  administration;  it  deprived  the 
Const  Survey  af  the  8ervi<'f  of  a  much- 
needed  officer,  ami  in  addition  there  was 
required  for  this  duty  not  a  surveyor  but 
a  phyaieist.^  I  therefore  nsk*  !  r  n.r  ss  t>> 
appropnate  a  salary  sufficiently  large  to 
induce  a  physicist  of  high  standing  to  take 
charge  of  the  office,  under  direction  of 
tho  superintendent.  An  appropriation  of 
$3,000  was  mndp.  With  thi'^  sum  some 
difficulty  was  found  in  indneinir  any 
physicist  of  standing  and  reputation  to 
accept  the  place,  and  only  after  many  in- 
teiriewB  and  considerable  correspondence 
I  succeeded  in  persuadintr  Professor  S.  W. 
Stratton,  of  the  University  of  Chicago, 


to  become  a  candidate.  The  appointment  to 
the  position  was  made  after  competitive  ex- 
amination. 

Mr.  Stratton,  after  coming  to  the  bureau* 
wns  instructed  to  make  a  report  upon  the 
work  and  efficiency  of  the  office  as  then 
constituted,  and  to  reeommend,  if  it  seemed 
advisable,  a  plan  for  its  enlargenu  at  into 
a  more  efficient  bureau  of  standard.s,  which 
might  perform  in  some  measure  for  this 
country  the  work  carried  on  by  the  Beichs- 
aastalt  in  Qermany. 

Mr.  Stratton  entered  heartily  into  this 
work,  and  the  outcotne  of  his  examination 
was  the  preparation  of  a  scheme  for  a  Na- 
tional Bureau  of  Standarda.  This  plan, 
after  being  disenssed  in  the  office  of  the 
Coast  Sur\'ey,  and  receiving  the  criticism 
of  Assistant  Superintendent  Tittmann  and 
others  acquainted  with  the  history  of  such 
work  abroad,  waa  submitted  to  a  nnmber 
of  physicists,  chemists  and  manufacturers 
of  the  countrj'^.  After  their  criticisms  had 
been  digested  a  final  plan  for  the  bureau 
was  drawn,  which  is  practically  that  sub- 
mitted to  Confess.  In  all  of  this  work 
Mr.  Stratton  t  nd'  iivon'tl  to  avail  himself 
not  only  of  the  criticism  of  those  at  home, 
but  also  of  the  work  which  has  been  done 
abroad ;  and  the  bureau  as  finally  planned 
is  not  intendt  d  to  be  simply  a  ropy  of  the 
Reichsaiistalt,  bn'  a  -standardizing  bureau 
adapted  to  Amcrieau  sj-itnee  and  to  iVmeri- 
can  manufacture. 

When  the  final  plan  had  in  thi;;  way 
been  atrrecd  upon,  it  was  incorporated  into 
a  bill  and  placed  before  Secretary  Gage 
and  Assistant  Secretary  Vanderlip,  of  the 
Treasury  Department.  The  idea  at  onee 
commf^ndfxl  itself  to  their  .ind'irmont.  and 
Porri  tary  'la^rc  pntprcd  most  licartily  into 
a  study  of  the  purpose  of  the  proposed 
bureau,  and  of  the  relations  whieh  it  might 
have  with  industry,  with  commerce  and 
with  science.  Supported  by  his  henrty  ad- 
vocacy the  bill  went  to  the  house  and  was 
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i-eferml  to  tho  i-omiiiittee  on  Coinajre, 
Weights  and  Mffisnres.  Tlie  measure  was 
before  this  conamittoe  two  sessions,  and  re- 
edv«d  from  its  memben  long  and  aerions 
consideration.  There  appeared  before  the 
committee  at  one  time  and  an<>ther.  not 
only  men  of  science,  but  luaaufacturers 
and  eugineera  who  were  competent  to  speak 
on  saeh  mattm.  Amongrt  all  those  who 
appeared  in  favor  of  the  bill,  both  before 
the  coiniiiittee  of  the  House  and  the  com- 
mittee of  the  Senate,  there  was  none  whose 
opinion  had  move  weight  than  that  of  the 
Secretai7  of  the  Ti  t  usui  y,  Mr.  Gage.  The 
following  extract  from  lii.s  testiniony  bo- 
fore  the  Senate  committee  is  worth  remem- 
boing:  in  the  history  of  tUi  matter  as  the 
niggestiott  of  a  high  officer  of  the  govern- 
ment who  appreciated  not  only  the  direct 
commercial  results  of  the  measure,  but 
also  its  indirect  moral  ettect: 

Tliere  i«  another  siti*  tn  t1ii«  wtiioli  liolhis  to 
me.  It  may  appear  to  many  to  have  a  more  seati- 
nental  than  praetini  Tkltw^  but  It  glv«a  the 
proposition,  to  my  min»1,  pront  force,  and  that  ia 
what  might  be  caDcd  tht*  munil  iisjitjct  of  this  ques- 
tion; that  recognition  by  the  government  of  an 
abaolut*  aUndard,  to  which  fidelity  in  all  the  rela- 
tion* of  Hffl  afTflcted  by  that  atandard  is  required. 
We  are  the  victinm  of  looseners  in  our  methods;  of 
too  mueb  lo^aanaaa  in  our  ideas  |  o<  too  muob  of 
tbat  aort  of  apirit,  bom  out  of  our  rapid  d«v«lop- 
ment,  perhaps,  <>f  ii  disregard  or  a  Iiuk  of  ctJiiipie- 
beaaiun  of  the  binding  aanoiion  uf  accuracy  in 
avciy  rdation  of  Hfe. 

Xow,  the  f-ta!itisTiiiieiit  of  a  tuno.in  like  (lii-*, 
where  t)ic  j^'uvermueiil  in  tlie  ciiAtcxlian  and  the 
OrigiiMltcr  (jf  t  )ii>»e  standard))  of  weighta  and  meaa- 
nraa  aa  applied  to  all  the  higher  scicnlinc  aspects 
of  Ufa  which  we  are  m  rapidly  developing  in,  has, 
to  my  mind,  a  value  fur  and  above  the  mere 
physical  conaiderationa  whidi  affect  it*  altbon^h 
thoac  physical  eonaideratlona  are  fnndamentat  and 
most  important.  Nothing  can  dignify  this  goveni- 
ment  more  lhan  to  be  tbe  patron  of  and  the  e8tai>- 
liaber  of  abaehttely  comet  acientiflc  standarda  and 

such    lcp)-f:i  *  ii '11    ,l>   will    tir.M   r.iii    pc,,|,!c   (  11  f,lit!i 

fully  regard  and  iibstolutely  obey  tbe  requirements 
of  law  in  adheaion  to  tboae  tnia  and  correct  atand- 
arda. 


The  bill  for  the  establishment  of  the 
bureau  received  at  the  hands  of  the  Com- 
mittee on  Coinage,  Weights  and  Measures 
a  consideration  seldom  given  to  such  a 
measure,  and  when  it  was  finally  reported 
it  received  from  that  committee  on  the  floor 
of  tbe  House  a  support  which  indicated 
their  appredation  of  its  importance  and 
▼alue.  In  partieQlar  tbe  names  of  tha 
chairman  of  the  committee,  Hon.  James  H. 
Southard,  of  Ohio;  and  Hon.  John  F. 
Sh&froth,  of  Colorado,  deserve  special 
mention.  In  the  dosing  days  of  the  fifty- 
sixth  congress,  when,  it  was  doubtful 
whether  the  speaker  could  permit  con- 
sideration of  the  measure,  Mr.  Southard 
kept  his  seat  day  after  day,  and  even  night 
after  night,  in  order  that  no  opportunity 
Tiiijrlit  slip  by  when  tbe  speaker  nn-^'ht  be 
ahle  to  m.'o^'tii/.e  liim  for  tbe  piissu^'O  of 
the  bill.  In  tlie  splendid  new  building 
whieh  Congress  has  provided  for  the  hous- 
ing of  this  bureau,  and  which  is  to  become 
in  the  future  the  home  of  the  frreut  in- 
fluence which  it  will  exert  on  science  and 
on  industry,  two  names  of  those  who  had 
to  do  with  its  suocessfnl  inoeption,  so  far 
as  legislation  is  concerned,  may  well  be 
placed  hiph  on  it.s  walls;  and  these  are  the 
names  of  Lyman  J.  Gage,  Secretary  of  the 
Treasury,  and  James  H.  Soutibaid,  Chair- 
man  of  the  Committee  on  Coinage,  Weighta 
and  Measures. 

In  the  Senate,  also,  the  bill  received 
friendly  eonsideration  at  the  hands  of  th* 
Committee  on  Commerce. 

T.ookino;  back  over  the  historj'  of  this 
legislation,  which  was  effected  without  the 
help  of  any  lobby,  at  the  recommendation 
of  a  few  men  qualified  to  q>eak  on  such 
matters,  it  is  evident  that  it  has  been  the 
result,  in  the  first  place,  of  the  work  of 
those  who  founded  the  Office  of  Weights 
and  Measures;  of  the  influence  of  the 
aeientifie  rec«)n]mendations  of  the  last 
twenty  years  looking  toward  the  enlarge- 
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ment  of  that  burmu,  and  of  the  intelligent 
mtercat  of  tbe  Seeretjiry  of  the  Treaauiy 

a!>H  of  the  Chniniuiii  of  the  (Vtmrnittee  on 
Coinage,  Weiglits  and  Meusurcs.  And 
flnnUy,  but  hy  no  meana  kuit  in  impor- 
tonoe,  the  suoceHif ul  onteome  is  due  to  the 
intelligent  way  in  wliifh  this  bill  was 
plaecfl  by  Mr,  Striiiton  before  the  commit- 
tees in  the  iiouge  Hud  in  the  Senate.  The 
enaetoMnt  of  such  a  measure  ought  to 
ri  ii.ssiire  seientifle  men  in  their  judgment 
of  the  relation  of  Congress  to  lofrislation  in 
such  uiattci'8,  since  it  shows  thnt  such  legis- 
lation can  be  had  without  the  help  of  any 
lobby,  without  the  stimulus  of  penonal 
interest  on  the  part  of  Congress,  if  there 
is  presented  a  clear  and  satisfju-tory  rea- 
son for  such  legislation  by  tiiose  in  whom 
Congressmen  themselves  have  coofi- 
flenee. 

Another  feature  of  this  hnrean,  whieh 
is  unique,  will  also  be  watched  by  scientific 
men,  as  time  goes  on,  with  great  interest, 
and  that  is  the  provision  under  whieb  a 
visiting  fnininittee  of  five  men.  not  con 
neeted  with  government  serviee.  report 
each  year  on  the  efficiency  and  needs  of 
tbe  bureau.  I  shall  be  greatly  disap- 
pointed if  this  does  not  have  a  wboU'wirnc 
effect  on  the  bureau  if.silf,  and  on  the  re- 
lations of  tbe  bureau  with  Congress  and 
Willi  the  department.  It  is  scarcely  pos- 
sible that  a  Secretary  of  tbe  Treasury  will 
dismiss  from  office  a  compictent  head  of 
the  bureau  who  is  supported  eo!ira?eonsly 
by  this  committee,  nor  will  he  appoint  to 
the  office  of  director  a  man  whom  they 
consider  incompetent  and  unsuitable.  If 
out  of  this  relati<m  there  comes  a  whole- 
some criticism  and  a  quickening'  of  the 
scientifie  spirit,  one  may  well  hope  that 
this  feature  may  liud  a  place  in  other 
departments  of  government  scientific 
work. 

Henkt  S.  Pkitchbtt. 


THE  AHTRUSOMICAL  A^D  ABTROFHYMCAL 
BOCtETY  OF  AStERICA. 

11. 

The  Conttant  of  Aberration:  C.  L.  Doo- 

UTTLE. 

For  sivnio  tiiiM'  a  r»'visinn  of  the  latitude 
wori<  earned  on  at  thf  8ayre  Ubsen'atory, 
Bethlehem,  Pa.,  from  1876  to  1895,  has  been 
in  progress  with  the  view  to  its  publication 
in  a  complete  and  final  fonii  The  first 
fasciculus  of  this  puI)lieation  appeared  in 
the  spring  of  1901  and  it  is  hoped  that  the 
remainder  may  be  in  form  for  the  printer 
in  the  course  of  two  W  three  months. 

The  present  (»ominnnii\'ition  deals  prima- 
rily with  the  value  of  the  constant  of  aber- 
ration resulting  from  the  series  of  obeerva- 
tions  extending  from  October  10,  1892,  to 
December  27,  1893.  .\  preliminary  solu- 
tion of  the  problem  was  published  in  the 
Ast.  Journal,  No.  406,  1897,  which  may  be 
c<MiBulted  for  a  fuller  statement  as  to  the 
method  employed.  The  micrometer  screw 
liad  hef^onie  inueh  worn  by  eonstant  use  for 
several  years  and  the  value  was  not  con- 
stant throughout  the  aeries.  Also  the  pro> 
gressive  errors  whieb  had  been  previously 
determined  by  mrnns  of  Tlarkne?^'  meas- 
uring engine  were  no  longer  applicable.  It 
seemed  verj'  desirable  that  the  screw  value 
should  be  derived  from  the  latitude  obser- 
vations themselves,  but  at  the  time  spoken 
of  the  sfjir  <le."liiiations  were  not  known 
with  the  requisite  precision.  For  these  rea- 
sons there  waa  some  hesitation  as  to  the 
desirability  of  publi.shing  the  preliminary 
n-siilf.  as  it  was  thnUL'ht  ]iossi1)le  that  a 
considerable  error  might  be  involved.  Re- 
cently a  very  careful  discussion  of  the  dec- 
linations baa  furnished  the  required  data, 
and  a  result  obtained  which  seems  entirely 

free  from  the  above  named  objections. 

From  the  metliod  of  observing  it  is  not 
possible  to  separate  the  correction  to  the 
aberration  constant  from  the  latitude  van- 
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ation  without  introdtieing  an  aammiptkm 

with  rt  spl  i  t  to  one  or  the  other.  It  has  ac- 
corditi^'ly  bopn  assumed  that  the  hititiidi- 
variation  can  be  represented  by  two  peri- 
odic tenns  of  14  and  12  montbs,  respea- 
tively.  Eadb  observed  latitude,  therefore, 
gives  an  equation  of  this  forai 

»ti!Air+  yawJr+  •sin®  -(-««M>@  +  JEl^-f*  TV 

where  ;V  is  the  l-i-month  tenn,  the  cor- 
rt'ction  tct  tlir  nlnrration  and  I  p.  secular 
change  in  Mie  latitude. 

The  evming  and  moming  ofaaervationa 
furnish  1,744  and  1,052  equations  of 
this  form,  respectively.  Thesp  werp  solved 
retaining  all  terms.  Then  another  solu- 
tion waa  made  eielnding  the  annual 
term,  as  it  is  ohviona  that  tbia  ean  not  be 
separated  from  the  14r-month  term  in  a 
series  embracing;  a  period  of  lea*?  than  16 
months.  The  resulting  value  of  the  con- 
atant  of  aberration  from  both  the  prdimi- 
nary  and  reviaed  eolution  ia  aa  follows: 

PrelimiDary.  RerUed  Solution. 

1st  aoluUon,  20*.6o2  ±  .0095  2(r.Wl  ±  .0092 
2d     '<        SO  .565d:.€00S  90.fi6Sd;.€0M 

It  thus  appears  that  the  suspected  error 
in  the  pn  iiminaiy  reduction  was  a  vanish- 
ing quantity. 

Two  other  series  of  observations  made 
at  the  Sayre  Observatory  have  been  em> 
phm^l  for  a  similar  invesfifralion.  The 
first,  from  Docciiibcr  1,  1889,  tn  I>(»cpm- 
ber  13,  1890,  embracing  1,3-14  latitude  de- 
temunations;  was  treated  in  a  manner  sim- 
ilar to  that  above  described  except  that  only 
one  sniution  was  made  involvinpr  periodic 
term  of  14  months.  The  resultinj;  aber- 
ration constant  is  20". 448  ±  .014.  It  is 
doubtful  whetiher  this  result  is  entitiied  to 
much  confidence,  the  most  serious  objection 
beinpr  that  the  serie-s  docs  not  fover  a  ftil! 
term  of  14  months,  which  is  assumed  for 
the  period  of  latitude  variation.  The  other 
series  refemd  to  extends  from  January  19, 
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1894,  to  August  19,  1895,  the  arrange- 
ment being  that  sometimes  called  the 
|)()lyfron  method  b.v  which  the  alterratioii  is 
obtained  independently  of  the  latitude 
variation.  The  result  is  20*,S37.  Other 
reeent  determinations  are  given  for  com- 
parison : 

Flouxr  Vbacrmtorg. 

im-96  „    

1900-01   9ft  .560 

J.  W.  J.  A.  Sldn,  Leidtn — Zeniili  TdfHci\pe. 
1899-1900  .■.  20«'.r>41  ±.  .016 

AUntehl — Intrrnationnl  Latitude, 
20«.515 

Ckandier/ron  Awf*  Obtervationt, 
1826-86  20^.512  d:  .019 

The  Period  of  Delia,  SquvM:  W.  J. 

IIUSSEY. 

Delta  Equulei  enjoys  iho  disrinotinn  of 
liaving  a  period  shorter  by  nearly  lialf  than 
that  of  any  other  visual  double  star  and 
in  being  at  the  same  time  a  spectroscopic 
binary.  The  liitter  chsinipteristic  is  due 
to  the  visible  components.  It  therefore 
forms  a  connection  betwerai  the  visual  and 
speotroBct^ic  double  stars.  This  pair  was 
discovered  in  IHH^  by  Otto  Struve  and  ob- 
served by  bini  (ircasi<iiially  for  thirty  years. 
BurniiHin  's  observations  irom  1880  to  1883, 
inclusive,  appeared  to  indicate  a  period  of 
10.8  years;  the  elements  subsequently  dS' 
rived  by  Wnuiltlcwskv  and  by  See  «?nve 
nearly  11.5  years.  Between  1899. S.'i  and 
1900.65  the  components  n^tidly  approached 
each  othe^  and  the  apparent  distance  was 
f'xtreinfly  small  at  the  lattor  date.  This 
rapid  change  in  liistanci'  is  nut  pxplainable 
ou  the  hypothesis  that  the  period  is  nearly 
11.5  years,  but  is  entirdy  in  accord  with 
one  of  about  half  this  length.  The  ele- 
ments derived  by  the  writer  a  year  ago 
have  a  period  of  5.7  years.  From  these 
demmts  he  predicted  that  the  eomponeats 
dxmld  sq)arate  to  a  measurable  dirtanee 
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this  year  aud  again  close  ia.  ObservatioDS 
diow  that  this  lam  happened.    In  July, 

1901,  the  distance  was  apprinimately  0".15. 
It  has  now  decreased  to  less  than  0".or>.  or 
approximately  the  same  as  in  the  autumn 
of  1900.  The  data  at  present  available  ap- 
pear to  show  that  the  period  of  5.7  yean 
is  BubstanttaUy  correei 

TkB  Duration  of  TuUiyht   witkiu  the 
Tropia:  S.  I.  Baiuct. 

The  atmosphere  renders  many  services  to 
man.  Not  the  least  of  thefje,  perhaps,  is 
the  twilight.  If  there  were  no  atmosphere, 
there  would  be  no  twilight,  and  the  bright^ 
neiB  of  midd^r  would  be  succeeded,  the 
moment  after  sunset,  by  the  darkness  of 
midnight  Such  a  condition  of  affairs 
would  canse  oonaidcrable  incouvenienoe. 
Twilight  may  be  said  to  last  ontil  the  last 
bit  of  illuminated  sky  disappears  from  the 
western  horizon.  Iq  general  it  Ims  been 
found  that  this  occurs  when  the  sun  has 
snnk  about  18*  below  the  horizon.  The 
duration  of  time  which  the  sun  takes  in 
rcachin?  this  i)osition  is  very  difTerent  at 
different  latitudes.  At  the  North  Pole  oue 
would  have  about  six  months  of  daylight, 
followed  1^  nearly  two  months  of  deoreaa- 
ing  twilight,  followed  in  turn  by  more  than 
two  mnnths  nf  ni?ht.  In  summer,  at  lati- 
tudes greater  than  50°,  twilight  lasts  from 
Kunset  to  sunrise.  There  is  no  night  there, 
•luring  this  season.  In  the  temperate  sones 
thp  duration  of  twilitrlit  rnnges  from  an 
hour  and  a  half  to  more  than  two  hours. 
Within  the  tropics  the  sun  descends  nearly 
or  quite  vertieally ;  but  even  here  the  time 
requt?'cd  for  the  sun  to  reach  a  point  18° 
below  tli'^  liorizon  is  more  than  an  hmr. 
There  seems  to  be  uo  reason,  tlierefore,  in 
the  general  theory,  for  the  widespread  be- 
lief  that  the  duration  of  the  tropical  twi- 
light is  extremely  hrief.  This  idea  is  found 
not  only  iu  current  popular  literature,  but 
also  in  some  of  the  best  textbooks  on  gen- 


era!  astronomy.  Young's  '  (Jeoeral  Aatnm- 
omy,'  p.  69,  says:  ''At  Qiuto  and  Lima  it 

(the  twilight)  is  said  to  la.st  not  tiiore  than 
twenty  minutes."  W'hy  Quito  should  be 
classed  with  Lima  I  do  not  know,  except 
that  both  are  within  the  tropies.  'The 
Heavens  Above,'  by  Gilbert  and  Rolfe.  re- 
marks: "  Within  the  tropies.  where  the  air 
is  pure  and  dry,  twilight  sometimes  lasts 
only  fifteen  minutes."  Since  Arequipa. 
Peru,  lies  within  the  tropies  and  haa  an 
elevation  of  8,000  feet,  and  the  air  is  espe- 
eially  pure  and  dry.  the  conditions  appear 
to  be  exceptionally  favorable  for  an  ex- 
trnnely  short  twiUg^t.  On  Sunday,  June 
25,  1899,  the  following  observations  were 
made  at  tlie  Harvard  ^Vstrononiieal  St^ition, 
which  is  situated  there:  The  sun  disap- 
peared at  5:30  P.M.,  local  mean  time.  At 
6H)0  p.if.,  30  m.  after  sunset,  I  eould  md 
ordinary  print  with  perfect  ease.  At  6:30 
I'  M.  I  could  see  the  time  readily  by  an 
ordinary  watch.  At  6 :40  VM.,  70  m.  after 
sunset,  the  illuminated  western  sky  was 
still  bright  enough  to  cast  a  faint  shadow 
(if  an  opaque  Ix^ly  on  a  white  surface.  At 
a  :0U  P.M.  the  illumination  was  faint,  and 
at  6 :55  P.M.,  1  h.  aud  25  m.  after  sunset, 
it  had  disappeared.  On  August  27,  1899, 
the  following  observations  were  made  at 
Vincocaya.  The  latitude  of  this  place  i.s 
about  16°  south,  and  the  altitude  14,3t>0 
feet.  Here  it  waa  possible  to  read  coarse 
print  47  m.  after  sunset,  and  twilight  could 
be  !?een  for  an  hour  and  twi  lve  minutes 
after  the  sun's  disappearance.  It  appears, 
therefore,  that  while  the  tropical  twilight 
is  somewhat  shorter  than  oeeurs  elsewhere, 
and  is  still  further  lessened  by  favorable 
r'nnditifm<».  .such  as  great  altitude,  and  a 
speeiaiiy  pure  air,  it  is  never  less,  and  gen- 
erally much  longer,  than  an  hour. 

Thi  Di ! '  rmination  of  Double  Star  Orbils; 

GkOBQE  C.  CoMbTOCK. 

The  usual  data  for  the  determination  of 
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a  double  star  orbit  consist  of  a  series  of 
observed  position  angles  and  distances  with 
the  eomspondine  times  of  obtervatitm. 
Prom  this  data  it  is  customary  to  derive 
the  apparent  orbit  of  the  star  by  plotting 
the  observed  courUijiutes  and  drawing 
dirough  the  ranilting  points  the  beat  ellipfle 
that  can  be  fitted  to  them,  subject  to  the 
condition  that  in  this  ellipst;  th»>  radius 
vector  must  sweep  over  equal  areas  in  equal 
times.  The  author  knows  no  published 
statement  ehowing  how  this  conditkm  is 
applied  in  the  actual  construction  of  the 
ellipse  and  it  is  not  apparent  how  it  can  be 
applied  in  any  satisfactory  manner  in  this 
purely  graphieal  prooeea.  Moreover,  the 
proceas  is  open  to  tiie  additioDal  objection 
that  it  takes  small  account  of  tlic  cir- 
cumstance that  of  the  three  elements  enter- 
ing into  a  complete  double  star  observation, 
position  angle,  distance  and  epoeh,  the  time 
of  obserrattom  la  determined  with  a  pre- 
cision incomparably  superior  to  that  of  the 
measured  coordinates,  and  should  therefore 
pky  a  prominent  part  in  the  determina^ 
tion  of  the  orbit  instead  of  the  subordinate 
role  commonly  assitrnod  it.  The  method 
proposed  for  improving  the  current  prac- 
tice in  thrae  respects  reverts  to  the  prae- 
tiee  introdnoed  by  Sir  John  Heraehel,  of 
plotting  the  observed  position  angles  with 
the  correspondinr;  times  as  abscissjp,  and 
extends  the  same  practice  to  the  observed 
distanees.  From  the  resulting  curves  data 
are  derived  for  assumed  epochs,  and 
thmufrli  n  least  square  jHljustiiicnt  sup- 
plemented by  mechanical  quadratures  are 
transformed  into  normal  places  that  satisfy 
riftoroualy  the  condition  of  constant  areal 
velocity.  A  partial  ciinlriil  upon  the 
character  of  the  data  and  tlie  treatment  to 
which  they  have  been  subjected  is  furnished 
by  the  quasi  rigorous  condition  that  the 
adjusted  nonnal  places  shall  all  lie  upon 
some  ellipse.  Tn  the  ndjiislrm  iit  of  Iho 
data  there  is  incidentally  determined  the 


areal  velocity  of  tlie  radius  vector  and  thin 
in  connection  with  the  apparent  orbit, 
plotted  from  the  normal  places,  leads 

immediately  to  a  determination  of  the 
periodic  time  and  to  the  independent  de- 
termination of  the  dates  of  periastron  and 
apastron  passage.  The  agreement  of  the 
double  interval  between  these  dates  with 
the  periodic  time  first  determined  furnishes 
a  partial  check  upon  the  work.  The  transi- 
tion from  the  apparent  to  the  real  orbit 
may  be  made  by  any  of  the  standard 
methods,  but  that  of  Klinkerfues  when  sim- 
plified by  the  introduction  of  the  elements 
above  derived  is  espi^ialiy  convenient. 
There  waa  preaented  an  applieation  of  the 
method  above  outlined  to  the  determina- 
tion of  the  orbit  of  Struve  2,107,  showiniu' 
that  the  labor  involved  does  not  greatly 
exceed  tlmt  of  the  ordinary  methods  and 
ia  fully  compensated  by  the  eheeks  fur-, 
nished  en  route  as  well  as  by  the  inereased 
precision  of  the  results. 

A  Comic  Cyde:  Fbanr  W.  Vbbt. 
An  application  of  a  new  doctrine  of  an 

fxplo.sive  eondition  of  matter  (limited  by 
composition,  pi-e.'aure  and  temperature)  to 
various  phenomena  of  the  heavenly  bodies, 
and  to  atellar  evolution.  Novb  are  re* 
garded  as  the  culmination  of  long-enduring 
antecedent  stages  of  stellar  preparation, 
and  as  indicating  (along  with  the  helium 
stars)  a  condition  of  instability  and  active 
modification  which  is  incompatible  witb 
planotury  growth,  but  which  is  followed 
by  other  relatively  quiescent  stages  favor- 
able to  the  production  of  planets  and  to 
their  orderly  development.  An  extensiott 
of  the  doctrine  of  the  conservation  of 
energy  is  involved,  and  the  problem  of  the 
sustentation  of  solar  heat  is  approached 
from  a  new  standpoint  whi^  admits  of  a 
great  extension  in  the  duration  of  the 
<n];\r  sysfiMii.  thus  snti^fviiii"  tlie  ileniaiuls 
of  the  geologist  for  a  prolonged  terrestrial 
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duration.  (The  paper  will  appear  iu  full 
in  the  American  Journal  of  Science.) 

A  Comparison  of  i^rinting  and  Recording 

Chronographs:  C.  S.  Howe. 

A  printing  chronograph,  to  be  of  ftny 
value  to  nstronomers,  should  1m>  easily  net 
and  re<rulated;  it  should  run  several  hours 
without  wjy  attention;  it  should  have  a 
•maU  probable  error;  its  results  should 
a^rree.  or  differ  by  a  constant  amount  each 
night,  with  the  msnlts  from  the  reooniint? 
chronograph.  Several  mouths'  experience 
with  the  Hough  printing  chronograph  at 
the  Case  Obaervatory  shows  that  the  in- 
strument c';isily  srt  jitid  adjusted 
and  that  it  run.s  several  hours  without  any 
attention.  The  probable  error  o£  one  record 
xras  found  to  be  ±  .011  seconds,  and  the 
probaltle  error  of  the  mean  of  nine  wires 
=t  .004  seconds.  Similar  tests  with  the 
recorduiij  chronograph  give  respectively 
:i:.006  and  ±.002  seeonds.  Then  errors 
are  so  small  that  they  can  be  nefi^ected.  A 
direct  comparison  of  the  two  chronnjrraphs 
showed  an  average  difference  between  them 
of  .025  seconds,  the  printing  chronograph 
making  the  record  first. 

Th*  Clock  Room  at  the  Cast  Observotory: 
C.  S.  Howe  and  E.  H.  Brown. 

The  cliM'k  room  is  a  room  built  nf  tile 
within  one  of  the  rooms  of  the  basement  of 
the  Physical  Laboratory.  The  basement  is 
warmed  in  the  daytimet  but  not  at  night 
The  space  outside  the  clock  n)om  is  warmed 
by  two  eHH  stoves,  the  irtts  Iti'inp  turned  on 
or  oti'  by  an  automatic  liurner  which  is 
regulated  by  a  thermostat  made  of  steel 
and  hard  rubber.  This  controls  the  tem- 
peratnr.-'  nntside  the  cloek  n»nni  within  one 
decree  centigrade  and  inside  the  cloek 
room  within  about  one  half  degree.  The 
inside  temperature  is  furtiier  controlled 
by  another  thennoatat,  vdtieh  Iqr  means 
of  a  relny  throws  in  or  oiit  one  or  more 
electric  lamps,  the  heat  of  which  changes 


tlie  temperature.  Tiiis  arrangement  keeps 
the  temperature  witinn  ome  tenth  of  a  de- 
gree. The  hourly  rates  of  a  i^fler  dock, 

enclosed  in  a  ^jlass  case  from  which  the 
air  is  partially  exhausted,  were  also  given. 

The  Alnniranfnr  as  an  Instrument  for  the 
Detenninalion  of  Time:  C.  S.  Howe. 
In  1885  Dr.  Chandler  compared  the 
eloek  corrections  determined  with  a  small 
almueantar  with  those  determined  with  the 
large  Transit  Circle  of  the  Harvard  Ob- 
servatory. The  Case  Almueantar  is  a  large 
iiwtrument  with  a  six-ineh  object  glsss.  It 
was  not  possible  to  compare  it  with  a  large 
transit  atnl  so  its  value  for  the  determina- 
tion of  time  couKl  only  be  determined  by 
the  consistency  of  the  several  results  ob- 
tained on  any  one  night  and  by  the  excel- 
lent and  nearly  uniform  clock  rates  deter- 
mined by  it.  The  differcnees  between  the 
several  values  of  the  clock  corrections  ou 
any  one  night  were  usually  not  more  than 
two  or  three  himdredths  of  a  second  and 
tlip  greatest  difference  since  June,  1901, 
was  0.13  of  a  second. 

A  Drfirription  of  the  iSecond  (Chile)  MiUs 
Spectrograph:  W.  W.  Campbell. 
The  medumical  features  of  the  instra- 
nient  and  its  method  of  support  atC  radi- 
eally  ditTeivnt  from  Ihtise  of  the  eonven- 
tional  speeln)graphs.  The  entire  frame- 
work is  composed  of  a  single  steel  casting 
with  w«bs  and  flanges  braeiiM^  it  thor- 
oughly in  every  direetion  and  with  especial 
reference  to  the  support!?  near  its  two  end? 
The  slit,  the  prism  bos,  the  camera  and 
the  eollimstor  and  camera  lenses  are  all 
fixed  directly  to  the  casting.  A  reflecting 
slit  is  used,  curved  to  make  the  spectrum 
lines  straight.  The  weight  of  the  entire 
spectrograph  is  about  75  pounds.  ^The  in- 
strument is  mounted  in  a  aupporting  eradle 
conqMMed  of  tee  and  channel  steel  bars  in 
snob  a  way  that  if  will  rest  on  two  points 
(a  plane  and  a  ring)  near  the  two  ends  of 
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the  instrument,  respectively.  Struus  in 
the  supporting  cradle  emiiot  induce 
straiiu  in  the  q)ectrognipb.    The  old 

int^hod  of  snpportin?  spfctrnirrnplis  cii- 
tiic'ly  £von\  oiu'  end,  allowing  the  other  eud 
to  project  unsupported  out  into  space,  in- 
vites flexure  effects,  and  it  is  hoped  that 
the  new  method  of  support  will  prove  to  be 
a  rRdical  improvement.  The  whole  spec- 
trograph ^nll  be  moved  to  bring  the  slit 
into  the  focus  of  the  Cacsegraiti  telescope. 
A  temperature  case  similar  to  the  one  used 

for  the  pnst  throe  years  on  the  nriLiinul 
Mills  8[)ectrograph  will  enclose  the  instru- 
ment. 

On  the  Capture  of  Comets  by  Jupiter: 

PKRriVAU  lx)WEI.I,. 

This  paper  gave  in  diagrams  a  i>avt  of 
the  author's  memoir  on  the  subject,  not  yet 
published,  in  which  he  explained  the  action 
of  .Tnpitrr  upon  n  comet  enteriiijr  the 
planet's  sphere  of  activity,  and  the  relation 
borne  by  the  direction  and  the  speed  of 
appfoaeb  to  the  comet's  subsequent  be- 
havior.  The  paper  sliowi-d  that  Jupiter 
WHS  not  only  faiial>lr  of  transforming  at 
one  encounter  a  parabolic  comet  into  an 
^iptie  one  of  about  half  his  own  major 
axis,  but  could  actually  cause  a  comet  to 
make  the  i)l:m('t  instead  nf  the  sun  the  goal 
of  its  visit,  and  send  it  back  a^ain  into 
space  without  circumuavigatiug  the  sun  at 
aU.  The  ailment  then  developed  a  critic- 
al angle  differentiating;  those  eomets 
which  Jupiter's  action  niitrht  render  retro- 
grade from  such  as  it  could  not.  A  table 
hete  showed  that  the  ani^le  of  approach  of 
each  of  the  comets  composing  Jupiter's 
comet  fiiiiiily  not  only  nt  the  f>resent 
moment  fell  within  the  eritieal  aiiirU^  for 
each,  but  must  do  su  for  all  time,  abstrac- 
tion made  of  perturbations  by  (rther  bodies 
and  the  approximation  being  of  the  first 
order.  In  othpr  word«s.  thnt  under  thew 
conditions  the  present  direct  motion  of  all 


the  meml>er8  of  Jupiter's  comet  family  was 
such  in  perpetuity.  The  planet  might 
drive  them  off  into  space  but  could  never 
render  any  of  them  retrograde. 

Th(  Latitude -Variation  Observatory  of 
ih<  Int(  rnatiotial  (ieodeiic  Association! 
Herman  S.  Davis. 

A  brief  statement  of  the  plan  of  the 
International  Association  in  the  otaUish- 

ment  of  the  four  stations  at  GaithersburjC, 
Maryhind.  Tkiah.  California,  and  in 
Japan  uud  Sardinia  for  u  systematic  and 
eontinuouB  series  of  observations  for  the- 
study  of  variations  of  latitude.  Particular 
attentifin  Avns  vriven  \<\  fhe  two  stations  in 
the  United  States  under  the  general  direc- 
tion of  the  Coast  and  Geodetie  Survey,  the 
one  in  charge  of  Dr.  Schlesinger,  at  Uldali, 
and  the  other  in  eharjie  of  the  speaker,  at 
(iaithersburg.  Illustrations  with  the  Inn- 
teru  were  shown  of  both  these  stations  with 
plans  of  the  buildings  and  views  of  the 
teU»scoj>e  at  tJaithei-sburg.  Attenticm  was 
called  to  the  admirable  (pi.ility  of  the  ob- 
servations made  by  Mr.  Edwin  Smith,  who 
WHS  in  charge  of  the  station  at  Oaithers- 
burg  prior  to  January,  1901,  and  entire 
credit  given  him  for  the  erection  of  the 
buildinrs  and  infstallntion  «f  fhe  instru- 
ments at  this  station,  and  to  the  ax>tive  and 
enthusiastic  support  of  the  superintendent 
of  the  Coast  Survey  from  the  very  incep- 
tion of  the  plan  fn  i  stablish  these  stations 
in  the  United  .Stales. 

Sa>}u  ViriK  find  Devices  in  Astronomic<A 
Cennpittations:  IIebman  Davis. 
Owing  to  the  briefness  of  the  time  re- 
quested for  the  presentati(»ii  of  this  paper 
and  the  fact  that  a  considerable  iiortinn  of 
tliat  time  was  devoted  to  the  preceding 
paper  which  was  presented  by  request— not 
being  reguUrly  on  the  program— the 
s|>e»lver  pive  only  n  iiieai:er  deseriplimi  »»f 
sdiiie  nf  the  methods  whieli  he  is  new  nsin? 
in  the  new  reduction  of  the  1(JO,000  star- 


Digitized  by  Google 


290 


SCIENCE. 


(N.  S.  YOL.X'V.  MOi  373. 


observations  tjukIo  by  I'inzzi  at  ralermo 
bctwc^  171)2  auil  leil3.  Particular  alleu- 
ti<m  was  direeted  to  only  one  of  the  many 
devices  which  have  been  applied  for 
shortening  the  computations  whereby  al- 
ready the  work  is  two  years  ahead  of  the 
schedule  outlined  at  die  beginning  of  the 
undertaking,  that  devioe  being  the  use  of 
specially  constructed  table  of  limiting- 
values  instead  of  such  losrnrithm  or  anti- 
logarithm  or  otlier  tables  appear  inprint. 
Ulustrations  of  these  speeial  tables  and 
their  application  and  data  as  to  the  per^ 
centajrc  of  time  savrd  by  their  use  were 
also  given.  Another  one  of  the  devices  has 
already  been  published  in  Astronomical 
Jowrnat^o.  498  ( XXI. :  143-4) ,  and  it  num- 
ber (if  nthers,  of  which  mention  was  nniitted 
for  lacl;  of  time  and  the  lanl.  rn  sli(l«*8 
which  had  been  designed  (but  unexpect- 
edly delayed)  for  their  proper  expositioti 
will  be  put  into  print  at  some  future  date. 

Obtervations  of  Meieon,  November  lS-16, 

J 901:  J.  K.  Kees. 

As  in  provious  years.  I  ol^sorved  ^v^ih 
Mr.  Charles  A.  Post  from  his  observatory 
at  Bayport,  Long  Idand.  We  amuiRed 
(1)  to  photograph  meteor  trails  with  four 
cameras  mounted  on  the  cqnatorial  which 
was  driven  by  an  excelkut  clock,  (2)  to 
count  the  meteors  and  (3)  to  record  in- 
dividual meteors  which  exhibited  striking 
peculiarities. 

1.  The  •'quat<iiial  and  camf^ni??  employed 
are  shown  in  I'late  II.,  Popular  Aitron- 
omy  (No.  82),  February,  1901. 

The  apertuVrs  and  focal  lengths  are  given 
in  the  following  table: 


Inst  rntncnt. 

l<'.<|iiatorial  tflewnjM.'. 
Willard  phoia^nipliic 

duuhkt. 
Diirki  poitnit. 
Anthony  jpoitnit 
<iueri:  widewigle  d«aUe  so- 

atetigiiiatici  


Apartore.  |  Focal  lenicih 
0  incbea.     80  inches. 


88  " 


FlIOTOGR-iFllIC  i-\l'08SUHBS. 

Nor.  13.  12:00  to  18:00  (Jfutem  SUndard 
tine).    A  number  of  experimental  iplatM  were 

tHkcn  hut  no  pfTort  was  made  tO  pbotognilih  aw- 
teora,  as  ao  few  were  aeen. 
Nov.  14.    11  :S0  to  12:24.   Expoeed  the  Goerx 

kris  pointc.!  ;it  llic  belt  of  Orion.  13:15  to  H;0."< 
Kxposcd  all  the  canieraa  pointed  as  follows: 
Willard  and  Aatbony  leniea  at  Proeyon,  (3om 
len»  at  belt  of  Orion,  and  Darlot  l(>ns  at  fi  and 
f  I.«oui8.  At  l.'>;00  the  Hkjr  clouded  but  cleared 
again  at  15:30.  15:42  to  18:30  all  eaaMT**  weie 
cxpoKod.  The  Willard  and  Anthony  on  r  Leonis, 
tbe  Goerz  on  t,  <)  Ilydro:,  and  Ibe  Darlot  on 
Urea  Bfajov. 

The  clouds  began  to  spread  over  the  dty 
again,  and  in  a  short  titne  it  was  imposrible 

to  see  a  star,  later  it  cleared.  Observers 
then  confined  their  attention  to  counting 
and  observing  the  meteors. 

Vvt.  15.    11:45  to  18:00.   Bzpoeed  all  estn* 

rrii-*.  Winurii  .ui'l  Anilii'iiy  Icii-<i  nn  Pulluv, 
Gocrz  lena  on  Procyon,  and  Darlot  lens  on  ) 
Oemlaonin.  14:35  to  15:45.  Bipoimd  mil  cmb. 
eras.  Willard  and  Anthony  on  "  I.eonis,  Goerz 
on  Kogulus,  and  Darlot  on  a  and  fs  Lttunia  Minoria. 
Clock  did  not  work  aa  well  as  usual.  10:01  to 
17:00.  Willard  lens  was  omitted.  Tlie  other 
caiaeraa  w«re  pointed  aa  in  the  premiiog  expo 
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Ut.  Post  developed  all  the  plates.  The 

plates  taken  on  November  14  show  a  num- 
ber of  trails.  Quilo  a  remarkable  meteor 
trail  is  shown  on  the  plates  taken  with  the 
YTillard  and  the  Anthony  lenses  between 
15:42  and  16:30.  The  notes  given  nnd«r 
'  Record  of  Individual  ^Totoors '  seem  to 
show  that  tliis  meteor  a|)|>eared  at  15:58. 

2.  Count  of  Meteoi-s. 

Only  during  the  ni^t  of  November  14 
was  any  careful  attempt  made  to  count 
Miss  Edith  Post  and  Miss  Greenoucrh  ob- 
served the  eastern  sky  looking  toward  the 
radiant.  At  fltst  both  observed  the  same 
part  of  the  sky,  but  after  38  had  been 
counted  ]\Iis<;  rircenoujrh  observed  the 
southeastern  sky  from  the  line  from  the 
radiant  to  the  zenith,  and  Miss  Post  ob- 
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served  the  northeastern  sky  from  the  same 
line.   The  count  was  as  follows: 

Nor.  14,  18:16  to  lSt40.  Him  Port  and  Mfm 

<Treenough,  38;  Miss  Post — northeastern  hky,  31; 
Miss  Greeoougb — southeastcra  sky,  31.  13:40  to 
14:<0.  MaMT*.  Pott  sad  Bee*  looking  out  of  Ui« 

.  ptniiif;  in  the  roof  of  the  Observatory  toward 
the  radiant,  20.  14s20  to  15:00.  Miss  Post— 
twrtbcUitern  aky,  10;  Ifiw  Gnanough,  soutbeast- 
■'ky.  If).  15:50  to  17:55.  Thi-  Misses  Post 
.mrl  (i rci'tiuugh  counted  being  asi»iste(l  from  16:30 
to  17:55  by  FMi  SUA  Rees.  Tlie  total  count  of 
the  four  obaflrven  was  273.  Total  for  tha  avaa* 
ing.  418. 

Xov.  15.  Post  and  Rees  assisted  by  Mr.  I'ost's 
'  handy  man'  eountad,  whila  engaged  on  the  photo- 
<^aphie  work  and  looUng  oat  of  tba  oboerratoiy 
opening,  uH  folluwo:  11:45  to  13:00.  25,  several 
of  which  were  non-Leonids.  14:35  to  16:45.  S 
«f  whieh  1  Bon-Laooid.  16:01  to  17:00.  88,  sev- 
eral non-Leonida. 

KoT.  16.  12:00  to  17:00.  Looked  out  frequent- 
I7  but  saw  ao  fem  that  no  laeord  waa  kept 

3.  Individual  Uoteon. 

Not.  14.    11:S0.   Two  bright  Laoaida-tratta 

yellow-red  10°  long — width  very  distinct. 
11:51.  Leonid  from  Pro^^on  to  H  Orionia — blue 
ainak.    12t07.    Fram  alar  aboaa  Pro^mi  to 

'yaidatick' — trail  2.'5'  lon;^ -lasted  several  sec- 
onda — ^yellow — IxioniJ.  12:10.  I^oiiid  through 
Ursa  Major — bright  trail.  12:15.  Leonid 
through  Ursa  Major.  12:17.  Leonid  through 
Auriga.  13:18.  Brilliant  I>eonid,  near  radiant — 
very  small  trail — orange  color — liri;:ht  as  Mars  at 
beat.  13:27.  Fine  Leonid  from  Leo  to  tanitb — 
trail     W  long— yellow-red.    13:90.  Leonid 

tliroujfh  IJrsji  Major — fine.     l.'i:40.     Mt't.eor  near 

Proqron — from  zenith  down — short  traiL  13:44. 
Fine  Laooid  tbrough  bowl  of  dipper— trail  6*. 
13:51.  Leonid  under  Procyon — 8"  trail — yellow- 
red.  15:68.  Brilliant  Leonid— trail  5° — blasted 
twenty  aaeeada  Moa'WMte— lat  magnitoda. 
1<1:04.  Leonid  under  Procj-on — blue-white — 10* 
traiL  17:28.  Two  brilliant  meteors  visible  at 
■ama  tlsw  tralla  eroaaed  bright  bcada.  Ona 
fame  from  mfliant  nnd  pasied  near  n  and  ,T  Can. 
Ven. — trail  30^  lotifr  and  lasted  several  seconds. 
Tbe  second  seemed  to  come  from  below  ^7  I^nis 
mad  cut  the  trail  of  the  first  under  Canea  Vanatici 
— irail  30°.    Magnitude  of  each — 2. 

Kov.  15.  11:52.  BriKht  Leonid  under  Leo 
Minor.  16:37.  Laonid  bri^t  aa  Jupitai^n 
sMd^'tiMa  aal  tad  tralL  About  UiW.  Fin 


ball  LyUnv  1j:o  cmm  from  Orion.  16:10.  From 
renith  through  Leo  Minor  {?.  and  fi) — long  train 
40".  About  17:00.  Tlie  zodiacal  light  abowad 
itself  in  a  grandly  beautiful  manner. 

A  Theorem  conccniivg  ihc  Method  Of 
Least  Squares:  Harold  Jacoby- 
The  following  theorem  and  conclusion 
are  doubtless  wdl  known  to  many  astron- 
omers, but  the  writer  has  not  found  an  ex- 
plicit statement  of  them  in  print.  Let 
there  be  given  two  series  of  observation 
aqoatioiia  as  fellows; 

fli*  +      +  e,«  H  f-     —  0  I 

V  +  *»  +  V+*"+<H=0      I  (1) 

a,r  4- fc,y  +  e,» -i  h  PiW  H  h  "i  -01 

<V  +  ''aJ  +  «*»  +  h  Pi*  +  »h  =  0  [  (2> 

:  J 

a  * 

tlie  equatioins  being  identieal  in  fbe  two 
series  except  for  the  addition  of  one  or 

more  new  unknown??.  ir,  .  .  .  in  (2).  Let 
each  series  of  equations  be  solved  by  the 
method  of  least  squares^  and  let  f  vv]  ^  be 
the  sum  of  the  aquarct  of  the  nridnak  n- 

sulting  from  the  solution  of  equations  (1), 
[vv]^  be  the  sum  of  the  squares  of  the 
residuals  r^ulting  from  the  solution  of 
equations  (2) }  then,  no  matter  what  may 

be  the  law  of  the  coefficients  Pi,  Pi,  .  .  .  , 
and  even  if  these  coefficients  are  as.si trued 
at  random,  [vvj^  ia  always  larger  than 

Corollary.— The  thecwem  can  be  ex* 

tended  easily  to  an  additional  case  of 
equal  importance.  Instead  of  introdueing: 
the  new  unknowns  ttf,  .  .  .  ,  by  adding  them 
to  tiioae  already  oeenrring  in  eqnatioDS  (1), 
we  may  select  out  certain  equations  from 
the  series  (1),  nnd  simply  substitute  new 
unknowns,  like  w,  for  old  ones,  like  z,  leav- 
ing the  coefficients  unchanged. 

ConclwftOfi.— Hie  method  of  leaot 
squares  is  used  ordinarily  to  adjust  series 
nf  n1).«tervation  equations  so  as  to  obtain  the 
most  probable  values  of  the  unknowns.  But 
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there  is  a  subtler  and  perhaps  more  im- 
portant use  of  the  method;  when  it  is  em- 
ployed to  decide  whioh  of  two  hypotlietieal 
theories  has  the  greater  probability  of 
really  bpinir  a  law  of  iinfurc;  or  to  decide 
between  two  methods  of  reducing  observa- 
tions.  Cases  abound  in  astronomy  where 
the  iueth(Kl  of  lea^t  squares  is  used  for  this 
pui-pose.  It  has  been  so  t'iiiploye<l.  for  iti- 
stance,  to  decide  whether  stellar  parallax 
observations  should  be  reduced  with  equa- 
tions involvingr  terms  depending  on  atmos- 
pheric dispersion,  and  terms  depending  on 
thp  hour-anple,  to  ascertain  whether  port- 
able transit  observations  should  be  re- 
duced on  the  supposition  of  a  ohange  of 
aziniuili  oil  reversal  of  the  instrument  (an 
application  of  the  corollary  1,  etc. 

In  such  cases,  astronomers  not  infre- 
quently give  preference  to  the  solution 
whieh  brings  ont  the  smallest  value  of  [w] , 
the  Sinn  of  the  squared  residuals.  But  in 
tlif  liirht  of  the  al)ove  theorem,  it  iH-comes 
clear  that  the  mere  diminution  of  [vv], 
alone  is  insuffieient  to  decide  between  two 
solutions,  when  one  inv4»lve8  more  un- 
knowns than  the  other.  To  irivf  pn  fcronce 
to  the  second  solution  it  is  uwessary  that 
the  diminution  of  [vv]  be  quite  lart^e,  and 
that  the  additional  unknowns  possess  a  de- 
cided a  priori  probability  of  having  a  real 
existence. 

Th6  Nebula  ahoul  fiom  Persei,  19t>l: 

Frank  W.  Very. 

The  rapidly  shiftintr  and  fast  fndinp 
nebulosity  around  the  new  star  is  regarded 
as  an  evanescent  phenomenon  comparable 
to  the  tail  of  a  eomet.  Yeloeitiea  of  props* 

^rntion  of  different  orders  are  surmised,  but 
as  there  is  no  known  motion  of  material 
particles,  even  when  of  the  dimensiims  of 
negative  ions,  swifter  than  that  of  lig1it« 

the  latter  may  be  taken  as  a  limiting  value 
of  velocity,  from  wliicb  it  is  dednced  that 
the  distance  of  the  nova  can  not  exceed 


750,UOO,000,OOU,U(>0  miles,  an  estimate 
which  gives  us  a  first  approximation  to  the 
distanee  of  the  M Oky  Way,  rince  the  nam 
all  belong  to  the  galactic  stream.  x\.n  ex- 
planation cif  the  meaninir  of  the  complex 
structure  of  the  hydrofffu  iMinds  in  the 
spectrum  of  the  nova  is  given,  and  a  fur- 
ther cometary  analogy  is  shown  throng 
\}w  cxi^tcnrc  of  concentric  s]»liiMic;il  pn 
velopes  near  the  star,  reseuibliug  com*, 
which  are  inferred  from  the  structxux*  of 
the  spectral  bands.  From  the  spectral 
variations  attending  the  formation  and 
niotitm  of  these  envelop^^*.  the  mass  of  the 
star  is  concluded  to  be  aixiut  1,150  times 
that  of  the  sun;  and  as  this  mass  does  not 
appear  to  have  lR*en  appreciably  changed 
til  the  first  month,  in  .spite  of  the  enormous 
outpourings  of  hot  gases,  it  follows  that 
the  luminosity  of  the  star  is  not  con- 
ditioned by  the  mass  or  by  the  state  of  the 
star's  internal  activity;  and  it  is  suggested 
that  the  lirijrhtnoss  of  the  star's  continuous 
spectrum  depends  upon  the  formation  or 
dissolutioB  of  clouds  of  cosmic  dust  in  the 
spaces  inunediatdy  snrrounding  tlie  nova. 

A  Short  and  Gaural  Mt  thod  of  Pdermin- 
ing  Orbits  from  Three  Observations:  A. 
O.  Leuschner. 

The  method  is  principally  intended  to 
aid  in  the  rapid  determination  of  an  i^rbit 
from  tliree  observations,  made  at  nhort  m- 
tervals.  It  is  essentially  an  improvement 
on  Ilarzer's  modification  of  Laplace's 
method  contained  in  Mec.  cel.  T.  I.,  pre- 
miere jnirtie,  livre  TI.,  Chap.  IV.  The  first 
part  of  the  paper  deals  with  the  discussion 
or  Harser'a  method.  The  modifications  in- 
troduced by  the  author  consist  in:  (1)  The 
restriction  of  the  nniulicr  of  ohsorvatinns 
to  three,  the  minimum  number  neces.sary 
for  the  solution  of  tbe  problem.  (2)  The 
reduction  of  the  number  of  fundamental 
dat.i  to  be  approximated.  In  Har/er's 
method  the  fundamental  data  to  be  a^- 
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pronmated  are  the  lidioeoitric  ooordmatcs 
and  their  veloeitiM,  while  in  the  present 

method  they  are  the  s^'cocentrif  distfinr-e 
and  the  velocities  of  tlie  lieUocentric  ooor- 
diuates,  all  for  the  zero  date.  (3)  A  short 
method  of  ohtaining  pTeliminary  values  of 
the  geocentric  velocities  and  accelerations 
at  the  zero  date.  (4)  A  direct  sohition  of 
the  fuudameutal  equation  of  the  seventh 
degree  in  on  tte  buia  of  vtm  Oppolzer's 
table  Xllla  (*Bahnhe«timmung,'  Vol.  I.). 
(5)  Differential  formula'  for  the  deter- 
mination of  the  final  values  of  tlie  helio- 
centric coordinates  and  velocities  from 
which  the  dements  are  oomputed  by 
Bneke's  fbnnulse.  Chief  among  the  ad- 
vantages of  the  method  here  ontlined  are 
the  ease  with  which  such  corrections  to 
x/,  y^',  z,'  maybe  determined  as  will  cause 
the  residnids  due  to  the  original  values  of 
these  qunntities  to  disappear,  and  the  pos- 
sibility of  deteniiining  these  eorrections 
directly  from  the  residuals.  Ou  tliat  ac- 
eonnt,  it  is  of  no  great  oonseqiience  if  the 
flriginalljr  adopted  velocities  and  aoeeletai' 
tions  in  a  and  i  are  only  approximate. 

EUmentt  of  Astwtid  19(f0  GA  Ht 
Epkemeris  for  the  Opposition  of  1901- 
1902:  A.  0.  Lbuscbner  and  Adelaide 

M.  HOBE. 

This  asteroid  was  discovered  June  28, 
1900»  by  the  late  director,  James  E.  Keeler, 
of  lick  Obsenratoxy,  wlule  photographing 

the  rejriAn  of  the  sky  near  Saturi)  with 
the  Crossley  Keiiector.  Trails  were  photo- 
graphed on  four  days  and  point-images  on 
two  of  these  days.  The  problem  of  deterw 
mining  the  orhit  of  the  asteroid  presents 
many  points  of  interest  and  has  led  to  the 
derivation  of  the  '  Short  and  General 
Method  of  Determining  Orbits  from  Three 
ObservationB.'  The  existing  methods  for 
determinine  orhits  eotild  not  be  used  to  ad- 
vantage in  this  case,  but  the  solution  was 
sneeessf  nUy  aeecmipliihed  by  means  of  the 


'  Short  and  General  Metiiod  of  Determin- 
ing Orbits  from  Three  Ohservattons '  ont^ 

lined  above.  The  maernitiide  of  the  Jisteroid 
at  the  present  opposition  (1902,  Jan.  4)  is 
19.5  ±  .75.  The  asteroid  is,  therefore,  the 
faintest  so  far  observed.  The  paper  eon* 
eludes  with  the  discussion  of  the  residuals 
of  the  measured  positions  of  the  termini 
of  the  trails  relatively  to  the  middle  of  the 
trails. 

Discovery  of  Motion  in  the  Faint  Nebula 
Stir  rounding  Nova  Penei:  C.  D.  Peb- 

Early  in  the  apparition  of  the  new  star 
in  Perseus,  short  exposure  photographs  of 
it  were  secured  with  the  Crossley  Reflector 
by  Messrs.  H.  K.  Palmer  and  C.  G.  Dall. 
The  first  long  exposure  was  seeured  on  the 
nights  of  Novembw  7  and  8.  Tlus  nega- 
tive had  a  total  exposure  of  7  h.  19  m.  It 
was  developed  on  tlie  Htli,  but  owing  to 
stormy  weatlier  was  not  dry  and  was  not 
earefnlly  examined  until  the  morning  of 
the  10th,  when  it  was  compared  with  the 
reproduction  of  a  iietrative  taken  at  the 
Terkes  Observatory  on  September  20  by 
tCr.  Bitehey  and  published  in  the  October 
number  of  the  Atiropkysical  JointwA,  and 
the  discovery  at  onee  made  that  several  of 
the  principal  condensations  iu  tlie  nebula 
had  moved  to  the  southeast  over  a  minute 
of  are  in  the  interval.  The  main  facts  were 
embodied  in  a  telegram  which  was  SNkt  tO 
the  Harvard  College  Observatory,  for  dis- 
tribution to  all  observatories,  at  noon  of 
November  10.  A  negative  wsa  obtained  on 
the  nights  of  November  12  and  18  with  a 
total  exposure  of  ten  hours.  A  more  ra])id 
plate  was  used  than  on  November  7  and  8 
and  with  the  longer  exposure  considerably 
more  detail  is  diown.  An  e^osore  of  5  h. 
28  m.  was  obtained  on  the  night  of  Decem« 
ber  4.  As  a  storm  came  on.  this  plate  was 
developed  the  foUovring  day.  Considerable 
detail  was  shown  on  the  native  and  three 
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of  the  cundcnaations  were  seen  to  bave 
moTed  appreeiaUy,  while  the  Btrong  one 
iiMreet  the  Nova  showed  but  little  if  any 

chanpe.  An  cxposnre  of  ten  hours  was  se- 
cured on  the  nights  of  December  8  and  11, 
the  9tb  and  10th  being  ekmdy.  The  motion 
of  the  nebula  is  so  rapid  that  even  in  this 
interval  of  three  dfiys,  blurrinjr  in  tho  best- 
marked  condensation  is  noticeable.  A  com- 
parison of  the  last  negative  with  that  of 
November  12  and  13  rereals  a  ntimbeff  of 
i-hanges.  Condensations  A,  B  .md  G 
(Lick  Oh?5^rvatory  Bxjlletin  No.  10)  have 
each  continued  their  motions  to  the  south- 
eaat  foil  \*.  Condenaation  JD  ahows  little 
or  no  change.  Perhaps  it  is  moving  nearly 
in  the  line  of  sifrht.  The  nesjatives  of  De 
cember  4  and  8-11  show  two  new  wisps  of 
nebulosity  southwevt  of  the  Nova  at  dia* 
taneea  of  13^  and  14^  reipeedvely.  They 
are  approximately  arcs  of  circles  of  which 
Nova  is  the  center  and  are  about  2'  in 
length.  They  have  been  carefully  looked 
for  on  the  November  negatives,  but  no 
traces  are  there  found  of  them.  Tlu-ough- 
init  the  entire  southeast  quadrant  faint 
nebulosity  is  shown  to  a  distance  of  18'  on 
the  negative  <^  Deettnber  8-lL  Tlm*e 
is  but  little  appearanee  of  atmetnre  in  this 
otitlying  nebuldsity.  Several  wisps  of 
nebulosity  6'  to  the  north  cf  Nova  are  sufli- 
ciently  strong  to  show  iliat  luotiuus  out- 
ward of  \'  to  \'  have  taken  place  in  the 
interval  of  27  days.  A  wisp  9'  to  the  north 
has  also  moved  outward  f)dl  \'.  P'  to  tlie 
northwest  of  Nova  is  a  wisp  which  has 
moved  outward  None  of  these  wiqw  to 
the  north  and  northwest  are  well  enough 
defined  lengthwise  to  rnalce  the  other  eom- 
ponent  of  motion  eerlain  m  tlie  interval. 
Directly  to  the  west  is  an  arrow-shaped 
raaas  of  nebulosity  resembling  somewhat 
the  structure  of  condensation  A,  It  haS 
certainly  moved  outward  and  thoro  nppears 
to  have  been  a  motion  to  the  northwest 
Many  ehangea  of  fom  and  intensity  of 


masses  of  nebulosity  have  been  noticed 
other  than  those  referred  to  above,  but 
which  can  not  well  be  described.  A  longer 
series  of  photographs  is  necessary  to  deduce 
the  character  and  amount  of  motion  of 
these  fainter  masses.  Lantern  slides  of 
the  various  photographs  secured  with  the 
Crossly  reflector  were  exhibited. 

A  Determination  of  the  Wave  Lengths  of 
the  Brighter  Hebular  Linee:  Vf,  H. 

^YBIOIiT. 

In  the  progress  of  our  investigatioDS 
upon  the  spectrum  of  Nova  Persei  (see 

Lick  Ohsen'atory  Bulletin  No.  8)  there 
nrose  the  necessity  for  a  more  a^'eurate 
knowledge  than  then  existed  ot  the  wave 
lengths  of  the  Brighter  Nebular  linea.  The 
spectra  of  the  Orion  Nebula  and  of  three 
of  the  brighter  planetary  nebula^  hare  been 
photographed  in  some  cases  with  one  prism, 
and  in  other  eases  with  tiiree  prisms,  and 
the  resulting  plates  have  been  measured 
and  rediieed.  Tlie  wave  leni;th.«i  of  16 
bri^xht  lines  have  been  determined  with  con- 
siderable accuracy,  the  fifth  significant 
figure  being  determined  definitely  for  the 
principal  ones,  and  the  uncertainty  in  the 
sixth  place  for  the  brighter  lines  being 
eoniparatively  smalL  A  slight  correction 
aitpears  to  be  meded  in  the  values  at  pres- 
ent accepted  for  the  positions  of  the  two 
chief  iK'liular  lines  determined  by  visual 
means.  In  the  course  of  the  work  three 
new  nebular  lines  have  been  discovered. 
The  well-known  lines  usually  described  as 
H.  and  I  3,727  have  been  found  to  be 
double. 

A  Detemtiualion  of  the  Cause  of  the  Dis- 
rrrj^nnry  hrtvtrn  Measures  of  f^perfro- 
grams  made  with  Violet  to  Left  and  with 
VMet  to  Right:  H.  M.  Ressb. 
In  this  paper  three  possible  causes  of 
the  effect  in  <meslion  are  investiL'ated :  (1) 
The  curvature  of  the  spectral  lines  j  (2) 
the  poaiti<m  of  the  atar-q)eetram  in  the 
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middle  of  the  plate,  enclosed  by  the  com- 
parison-spectrum;  (3)  a  mere  subjective 
teodwey  to  set  the  erosB-hair  rdatiyely 
farther  to  the  right  on  a  dark  line  in  a 
white  ficlfl  than  on  a  brif^ht  line  in  a  dark 
field.  The  conclusion  is  reached  that  the 
third  cause  alone  really  operates,  or  at  least 
th»t  neither  the  eurvatnre  of  the  lines  nor 
the  relative  position  of  star-Bpectrum  and 
eompiknaon  affect  the  ease. 

Four  N€»  Bpaeinueopie  Btnorfes;  W.  W. 
CAJirasLL. 

Four  stars  have  recently  been  observed 
with  the  Mills  spectrof'raph  to  have  vari- 
able velocities  in  the  line  of  sight.  These 
are  ^  Persel,  f  Hereolia,  «  Eqnnld  and  » 
Andromeda;.  The  first  of  then  is  an  inter- 
esting bripht-lino  star.  The  second  has  a 
large  rudial  velocity,  and  is  moreover  an 
interesting  visual  doable  star  whose  period 
is  abont  33  jesis.  This  thnefore  affords 
another  connection  between  visual  nnd 
spectroscopic  binaries.  In  the  case  of  the 
third  star,  a  composite  spectrum  was  ob- 
served a  few  years  ago  by  Miss  Maury  at 
Bbrvard  College  Observatory.  Thirty-two 
spectroscopic  binaries  discovered  witli  the 
-Mills  spectrograph  in  the  past  three  years 
had  preTioualy  heea  announced,  thus  bring- 
ing the  number  up  to  36.  On  the  list  of 
suspeetod  binaries  are  14  stars,  awaitint; 
confirmation.  Before  the  discovery  of 
these  binaries,  3  had  been  found  in  the 
same  list  of  stars  by  Bdopolshy,  making 
about  40  q>eetroea(q;>ie  binaries  in  325  ttan 
observed.  The  proportion  is  therefore  one 
spectroscopic  binary  for  every  eight  stars 
observed.  The  variable  veloeity  of  onr  son, 
due  to  its  revolving  planet.s,  has  a  double 
amplitude  of  only  a  few  hundredths  of  n 
kilometer.  As  the  work  progresses  and  the 
degree  of  accuracy  attainable  increases,  we 
•hall  probabty  find  that  there  is  a  regular 
gradation  of  double  amplitudes  from  that 
of  our  son  up  to  those  of  the  spectroscopic 


binaries  already  discovered,  and  it  is  pos- 
sible that  tlie  star  that  is  not  a  spectro- 
scopie  binary  wiW  prove  to  be  the  rare  ex< 
ception.  This  field  of  investigation  is  one 
of  extreme  riehness. 

Discovefy  of  Five  llunditd  New  Double 

Stars:  W.  J.  Husset. 

While  observing  the  Otto  Strove  donUe 
stars  the  writer  discovered  new  companions 
to  five  of  them  and  also  picked  up  several 
new  pairs  in  the  vieisily  of  othen.  This 
led  to  the  notion  of  making  an  extended 
search  for  new  ]>airs,  which  was  begrnn  as 
soon  as  it  was  possible  to  do  so  witltout  in- 
terfering with  the  work  in  progress.  In  the 
apting  of  1899  snreh  was  commenced  in  a 
tentative  way  and  in  July  of  the  same  year 
it  was  taken  tip  repriilarly,  and  since  then 
has  been  conducted  in  a  systematic  manner. 
While  only  a  part  of  the  writer'a  time  has 
been  devoted  to  the  eonaiderstion  of  new- 
double  stars,  he  has  now  discovered  and 
measured  five  hundred  new  pairs  havinp 
distances  under  five  seconds.  The  work  has 
bera  done  with  both  the  twelve-  and  Ihirty- 
dx-indi  tdescopes  of  the  Lick  Observatory. 
Many  close  and  difficult  pairs,  some  of 
them  having  distances  less  than  a  quarter 
of  a  second,  have  been  found  wifli  the 
smsller  instrument,  but  nearly  all  the 
measures  have  been  made  with  the  great 
telescope.  The  cla.ssihcation  of  the  new 
pairs  with  respect  to  the  distances  between 
their  eomponenfcs  is  as  follows; 


(y.25  or  leu, 
0  .28  to  O'.fiO, 

0  .51  to  1  .00, 

1  .01  to  2  .00, 

a  .01  to  s  .00, 


37  pairs, 
M  pairs, 
412  pairs, 
112  pairs, 
143  pain. 


Seventy-one  per  cent,  of  the  total  num- 
ber have  distances  under  two  seconds;  49 
per  cent  under  one  seeond;  27  per  cent. 

under  half  a  second;  and  seven  and  one- 
half  per  cent  under  quarter  of  a  second. 
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On  the  Discovery  of  300  D&ubU  Start:  R. 

G.  ^VlTKEN. 

The  writer's  experience  in  observing 
double  start  led  him  to  oondude  that  it 
waa  desirable  to  make  a  systemutic  search 
for  txnv  pairs.  As  «  fimf rilmlioti  toward 
such  a  piece  of  work,  10,917  stars  brighter 
than  9.1  magnitude  have  been  examined  by 
hini  since  April,  1899^  with  the  result  that 
301  new  (liiuMe  stara  have  been  found. 
These  all  have  distances  between  their  com- 
ponents of  less  than  5''.00,  217  or  72  per 
eent.  being  eloaer  than  2'.00,  and  19  eloaer 
than  C/iS.  The  search  has  been  made 
mainly  with  tho  12-iiii'li  telescope.  The 
zones  examined  also  contain  530  stars 
previously  cstalogned  as  double,  but  only 
308  of  these  ]v)ir8  are  comparable  with  the 
new  pairs  with  r(>^pect  to  the  anpular  sepa- 
ration of  their  coujponents.  A  new  double 
Star  }ius  been  found  for  every  36  stars  ez- 
amined  and  one  star  in  every  18  examined 
is  double  within  the  adopted  limit.  On 
this  basis  it  is  pstimntcd  thnt  more  thnn 
3,000  close  double  stara,  within  the  reach  of 
the  tekfloopes  of  the  Lick  Observatory,  still 
await  diieoveiy. 

A  Kintmatie  Study  of  Haiu«n*t  Ideal  Co* 

ordivnies:  Kurt  Laves. 

In  the  '  AuHPinandorsetzunp  '  of  nans*»n 
the  ideal  coordinates  are  defined  by  the 
equations 


} 


do' 

«    *  a 


(I) 


.da" 

dt 


Z 


*'  T'  ■■■  r"  ^'"f  functions  of  the  time,  the 
fixed  coordinates  xyz  are  conne<ited  with 
the  movable  eoordinates  X,  Y,  Z  by  means 
of  the  equations 


(8) 


Hansen  joins  to  the  conditions  (1)  the  eoo- 

ditiuu : 

if=0  (S) 

and  obtains  a  well-defined  system  of  ideal 
coordinates.  Hansen  has  shown  that  the 
three  homogeneons  eqxiations  (1)  lead  to 
the  following  theorem:  "In  every  ideal 
system  of  coordinates,  referred  tn  riio\  able 
axes,  the  instantaneous  axis  of  rotation 
coincides  with  the  radius  vector,  drawn  to 
the  point"  It  is  the  intention  of  this 
paper  to  show  that  the  last  condition  (3) 
will  give  rise  to  a  kinematic  theorem  of 
similar  import.  Indeed,  when  we  consider 
the  three  vectors,  (1)  the  veetor  A  of  abso- 
lute acceleration  of  the  point,  (2)  the  vector 
of  A"  of  relative  acceleration  of  the  ]>oint 
and  (3)  the  vector  .1'*'  of  the  acceleration 
of  the  movable  system,  we  obtain  for  their 
components  along  the  fixed  axis  three  equa^ 
tions,  of  whioh  only  one  is  written  down: 
</.v  ,7.     dY  ,n 

dt    ■    Ut  dt 

(*) 

Calling  the  middle  terms  on  the  right  sides 

At  Si 

respectively,  and  projecting  them  upon  the 
movable  axis,  we  obtain 


/,/.v 


"  +  « 
P        dZ  ,dX 

„      dx  ,dr 
Pf     r  having  their  nstial  meaning. 

R=V  I{t'+  Rr*+  Rm'  * 

will  therefore  be  the  moment  of 


(6) 


u  -  V  p»  -f.     -f-  ,  « 

with  respect  to  the  point,  which  has  for 
coordinates  the  quantities 


d.V 


dY  dZ 
dt'  dt' 
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Selecting  tJie  posititm  of  the  A'Y  plane  ti) 
be  that  which  coincides  with  tiie  plane  of 
this  moment,  we  have  two  homogeneous' 
equations  ot  condition^  namelf, 


dZ 
dX 


(6) 


it  can  be  shown  that  these  are  equivalent  to 
the  one  equation  Z=0.  We  derive  there- 
fore the  following:  Tkeor&m.  The  eondi- 
tion  Z^O,  whieh  Hansen  imposes  upon 

his  ideal  coordinates,  means  that  ho  sok-L-ts 
for  the  X y  plane  the  plane  of  the  moment 
of  the  vector  of  luutantaneous  rotation  with 
respeet  to  the  point  of  eoovdinatea 

dX  dV 


The  Compulaiion  of  Laplace's  Coefficients 
by  Means  of  6yldin*8  f-cw^ei»ni»s 
Kurt  LATfik 

In  this  paper  it  is  shown,  how  the  quan- 
titiee  h  and  C"  can  be  determined  by 
means  of  the  definite  integrals  jS*  tabu- 
lated 1^  Qyld6n  in  his  Hulfstafeln  (after 

multiplication  with  funetions  of  the  arf»u- 
nient  n  i .  A  comparison  ia  made  with  the 
table  of  iiun  kle,  formerly  used  for  this 

POIPOM. 

Astronomical  Photography  with  the  40-iHch 
Refractor  and  fhe  Two-foot  Reflector  of 
the    Yerkee  Obeervatortj  (Illustrated 
with  lantern  slides) :  G.  W.  RiTcnEY. 
The  40-inch  refractor,  which  was  de- 
signed for  Tinial  observations,  has  beoi 
made  aTsilaUe  for  photography  throng 
the  use  of  a  color  screen  and  isooliromatic 
plates.   The  s'^'^^enish-yellow  scretiii  placed 
in  contact  with  a  plate  sensitized  fur  light 
of  this  oolor,  permitB  only  those  rays  to 
pass  for  which  the  object  glass  is  corrected. 
For  fdl  but  the  briefest  exposures  a  double- 
slide  plate-holder  is  employed.   By  means 


i)t"  two  screws,  whieh  move  the  plate  and 
guiding  eye-piece,  a  star  just  outside  the 
field  being  photographed  is  kept  at  the 
interseetioii  of  two  spider  lines  throughout 
the  exposure.  In  this  way  irrejnilfirities 
in  the  driving  of  the  telescope,  changes  in 
refraeUon,  etc.,  are  corrected.  The  result- 
ing photographs  of  the  moon,  Orion  nebula^ 
star  clusters,  etc..  arc  exccedintrly  shnrp, 
and  are  well  adapted  for  measurement  on 
account  of  their  great  scale.  The  two-foot 
reflector,  on  account  of  its  short  foeal 
length  (8  feet)  and  its  freedom  from  chro- 
matic aberration  and  absorption,  is  adapted 
for  a  different  class  of  work,  in  which  it 
admirably  supplements  the  40- inch  refiraet- 
oc.  All  part.s  of  this  reflector  were  con- 
structed at  the  Yerkes  Observatory.  On 
account  of  the  perfect  driving  of  the  clock, 
permanence  of  colli mation  of  the  large 
mirror  and  freedom  from  flexure  in  the 
motinting,  photographs  of  excellent  defini- 
tion are  easily  obtained.  Among  those  ex- 
hibited were  the  Andromeda  nebula,  the 
Orion  nebula,  nebule  in  the  Pleiades,  and 
the  expanding  nebula  surrounding  Nova 
Peru*. 

A  Remarkable  Disturbance  of  the  Sun's 
Revereiug  La/yer:  Obobob  E.  Hale. 
A  series  of  photographs  of  the  solar  speo- 
trum,  taken  at  the  Kenwood  Observatory 
in  Febnuiry,  1894,  shows  th&t  the  reversing 
layer  snrroimdini;  a  sun-spot  was  the  scene 
of  a  great  disturbance,  which  lasted  only 
a  few  minutes.  The  diauieter  of  the  dis- 
turbed area  was  not  less  than  one-sixth  that 
of  the  sun.  Over  this  entire  region  the 
dark  lines  of  the  solar  speetrum  were  for 
a  short  time  so  changed  in  appearance  as 
to  he  wholly  unrecognizable.  Measiire- 
ments  of  the  photograph  show  that  nearly 
all  of  these  lines  ooeur  in  the  normal  solar 
speetrum,  and  that  the  changed  appearance 
is  due  to  great  chanL'cs  nf  relative  inU'Osity. 
Thus  nomerous  lines  barely  visible  on  Row- 
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uind's  map  wpre  for  a  short  time  very  in- 
tense, while  others,  such  as  the  aluminium 
line  of  intensity  20  at  A  3,961.674,  disap- 
peared entirely.  Two  ibarp  bright  Hnee 
appeared  at  *  3,884.67  and  x  3,896.21. 
These  were  stroncrcst  in  the  spot,  and  did 
not  extend  to  the  limits  o£  the  disturbed 
area.  Full  details  wiU  be  pubUahed  in  tbe 
Attro^yaieal  JoumaL 

The  Bruce  Spectrograph  of  the  Yerkes  Ob- 
servatory: Edwin  B.  Fbost, 
The  equipment  of  the  Terkee  OhMrva* 
tory  has  been  recently  enlarged  by  the 
completion  of  a  speetrograph  designed  for 
the  special  purpose  of  the  determinaliou  of 
the  motion  of  the  stars  in  the  line  of  eight. 
The  addition  of  this  in-strument  to  the 
aeppssories  of  the  forty-inch  tflosfope  was 
made  possible  by  the  liberal  gift  of  $2,-3U0 
from  MiflB  Catharine  W.  Bruce  and  $300 
from  the  Rumford  Fond  of  the  American 
Academy  tif  .\rta  and  Sciences.  The  spec- 
trograph is  very  rifj-idly  constructed,  chieliy 
of  iron  and  steel,  and  the  prisms  are  main- 
tained in  a  flxed^  invariable  porition.  The 
whole  instrument  is  inclosed  in  a. large 
aluminium  ca,^  with  double  walls,  for  pro- 
tection against  changes  of  temperature. 
Coila  of  wire  inside  this  ease  can  be  heated 
by  the  110-volt  current  of  the  observatory 
mains,  and  it  ha.s  been  found  not  difficult 
to  keep  the  temperature  of  the  air  in  the 
prism-box  within  0°.l  C.  during  exposures 
of  an  hour  or  more.  A  correcting  lens 
placed  one  meter  in  front  of  the  slit  makes 
the  visual  forty-inch  objei^t  ?lf!'5s  efficient 
for  the  violet  light  (-1  4,500)  which  passes 
through  the  prtsm>train  at  minimum  devia- 
tion. The  collimator  is  of  2  in.  aperture 
nuil  in.  fiu-us:  arxl  two  camera.s  are  pro- 
vided, out-  u£  3  in.  aperture  and  24  in.  focus 
and  another,  a  Zeiss  anastigmat,  of  about 
2.8  in.  aperture  and  18  in.  focus.  The  first 
three  lenses  are  of  triple  construction,  de- 
signed by  Professor  C.  S.  UostingB  and 


made  hy  Rrashcar.  It  has  proved  to  be  a 
matter  of  great  difficulty  to  obtain  prisnut 
of  the  large  size  necessary  to  transmit  a 
two-indi  beam  which  are  snflieiently  homO' 
gcneous.  (The  face  of  the  largest  prism 
is  13:^  nun.  lonsr  and  57  mm.  high.)  After 
an  unsuccessful  experience  with  a  set  of 
prisms  of  what  appeared  to  be  excdlent 
glass  from  Mantois,  a  quantity  of  glass  was 
iirdered  from  Schott  &  Co.,  of  Jena,  which 
should  be  iinely  annealed  and  of  the  quality 
of  tflieseope  objective^  a  requirmnent 
whioh,  strangely  enough,  does  not  appear 
to  be  customary  in  respect  to  glass  for 
prisms.  This  new  set  of  prisms  shows  con- 
siderable improvement  over  tlie  iirst  ones, 
but  the  definition  is  still  not  the  same  over 
the  whole  surface  of  tlie  faces.  Thia  is 
now  assumed  to  be  due  to  the  moulding 
of  the  prisms  in  trangular  shape  at  Jena 
instead  of  melting  disks,  as  we  had  desired, 
from  which  the  prisms  would  be  eat  by 
Brashear.  AlthousTi  the  spectoqrraph 
does  not  fully  realize  the  resolution  which 
the  length  of  the  faces  of  the  prisms  would 
imply,  the  instmmait  has  nevertbdess  been 
shown  to  be  capable  of  fumiahiBg  results 
of  a  veiy  high  degree  of  accuracy,  as  illus- 
trated in  the  paper  by  an  example  of  a 
plate  of  *  Arietis.  The  comparison  spectra 
so  far  employed  have  been  the  spark  of 
titanium  and  of  iron  and  the  Indium  tube. 
During  the  exposure  on  a  star  the  observer 
guides  the  telescope  by  light  reflected  from 
the  speculum  dit  jaws,  which  are  not  in  the 
-s^ime  plane,  but  symmetrically  inclined 
away  from  tlie  lino  of  coUimation,  each 
making  with  it  an  angle  of  92°  5o'.  It  is 
also  possible,  by  merely  turning  a  mirror, 
to  obserxe  in  the  same  guiding  telescope 
the  light  tliat  lias  v'one  throutrli  tlie  slit  ami 
has  been  retiected  at  the  first  surface  of  the 
lirst  pnsm.  The  method  of  measuring  and 
reducing  the  plates  briefiy  described  by  the 
writer  at  the  meeting  of  the  Society  in  1899 
is  still  in  regular  use.  Plates  are  measured 
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Imth  with  violet  to  right  and  with  violet  to 
left  vmder  tlio  measuring  miscroscope,  as  an 
observer  may  have  a  large  systematic  differ- 
«tiee  in  his  mod«  of  makiiig  .a  ietting  on 
the  dark  lines  of  the  comparison  spcctmm 
and  the  wliite  lines  of  the  stellar  spoctnim 
(on  the  negative).  The  writer  has  a  large 
flVHunQBtio  snot  of  this  kind,  whieh  is 
Teveiwd  in  sign  but  of  the  Muno  8120  wbon 
the  moasnres  arc  made  on  a  positive  copy 
of  the  negative.  By  measuring  the  plate  in 
both  directions  this  systematic  diHercnce 
appear*  to  be  wholly  eUminated.  Each 
plate  is  reduced  by  itself,  independently  of 
any  standard  plate  of  a  solar  or  metallic 
spectrum,  with  the  aid  ot  the  Cornu-Uart- 
raaan  f onanla  in  its  aimple  fom,  the '  fit ' 
of  whieh  can  be  checked  up  at  the  poaitiini 
of  «\ieh  eomparison  line  and  the  wave- 
lenfftlis  eorreeted  aeoordinply.  The  first 
star  found  by  tlie  Bruce  spectrograph  to  be 
a  speetroae<9ie  binaiy  is  if  Ononia.  Fonr 
of  the  first  plates,  taken  by  Mr.  W.  S. 
Adatns  and  the  writer,  yield  the  following 
velocities: 

1901,  Nov.  27,-68  km.  per  aeeoad. 
Dec    6,+  13  «  « 
Jke,  l8,+  64  "    "  « 
Dee.  19,— W  -    -  *> 

The  period  IB  not  yet  detenainatft.  Inecm- 

cluding  the  ptipve  Uu9  proposal  was  made 
that  the  six  or  seven  observatories,  which 
now  include  in  their  work  the  determination 
of  itellar  irdodtieeliifbe  Uneof  sight,  should 
cooperate  in  regularly  ofaaerving  a  short  list 
of  fundamental  velocity  stars.  The  enra- 
parison  of  tlie  results  ol)tained  for  the  sairie 
stars  with  the  different  spectrographs  and 
diffeKttt  observers,  wring  diffwent  sources 
of  comparison  spectrum  and  different  lines 
of  the  stellar  spectra,  could  hardly  fail  to 
be  of  great  value  both  in  indicating  causes 
of  error  in  the  separate  iastrumenti  and 
in  estaUishiiig  with  a  high  degree  of  ao- 
ennosy  the  vsloeities  of  these  fundamental 
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stars.  (TobepubUidiedinrit«^<ro|»fc|r«- 
ical  JoumaL) 

W.  S.  ElCUELBEBQKR, 

For  the  C&vnoU,  . 

TUH  RELATION  OF  THE  AUERIOAN  BO- 
OIBTY  OF  y M  l -H  i  LISTS  TO  OTSBB 

aciENTiFJc  sDvitniEn.' 

I  AOBEE  in  general  with  ail  tiiut  has  been 
said,  and  find  myself  in  especially  dose  ao- 
oord  with  the  remarhs  of  Professor  TrO' 

lease— so  much  so,  indeed,  that  I  might 
well  refrain  from  sayinu  more.  Yet  there 
are  two  points  in  the  discussion  to  which 
I  diould  like  briefly  to  call  attention. 

We  are  all  agreed  that  the  object  of  our 
meetincfs  is  to  spread  the  method  and  tem- 
per of  science  among  the  people— to  inocu- 
late the  eommunity  with  the  spirit  of 
science.  Now,  while  tiie  great  eentral  sci- 
entific meetings,  so  well  deseribed  by  Pro- 
fessor Minot,  attract  the  attention  of  the 
whole  country  for  a  brief  time,  they  do 
very  little  and  ean  do  very  little  in  extend- 
ing the  influence  or  the  real  temper  of 
science.  This  must  be  done,  if  at  all,  by 
the  teaching,  example  and  lives  of  those 
who  are  devoted  to  seienee,  seatteced 
throng  the  country  and  making  their  tn- 
flucnee  felt  daily  throuphout  the  year.  It 
is,  therefore,  of  the  utmost  importance  that 
the  local  ceulers  of  science,  and  especially 
the  emaller  centers,  remain  vigorous.  ^ 
these  smsll  eenters  I  do  not  mean  the  great 
universities,  or  even  the  smaller  colleges. 
The  life  of  science  in  institutions  of  this 
eharaeter  does  not  need  the  sttmnlns  of 
meetings.  Even  at  the  present  time  men 
thoroutrhly  trained  in  the  methods  of  sci- 
ence are  teaching  in  the  normal  schoohs 
and  in  the  larger  high  schools  throughout 
our  oonntiy  and  the  number  of  sncih  teach- 
ers is  rapidly  inercanng.   One  most  im- 

•  Part  of  the  (tiscus.iion  liefore  Itie  American 
Society  of  Naturalists  received  after  the  report 
lisd  beta  pobUihed  la  the  lims  ot  Boumat  for 
Nmiuy  7^ — ElK. 


SCIENCE, 


Digitized  by  Google 


300 


SCIENCE. 


[N.  8.  Ym.,  ZV.  Ho.  «i& 


portaut  object  of  acientific  moetinRTs  is  to 
furnish  to  these  men,  most  of  whom  are 
working  singly  in  their  sehools  and  oom- 
mnnities,  a  stimulus  to  continue  the  scien- 
tific work  for  which  they  havt-  heon 
trained,  and  an  opportunity  of  bringing 
the  results  of  their  study  before  a  sympa- 
thetie  audience.  Thia  opportunity,  how- 
ever, can  be  afforded  only  by  a  local  meet- 
inpr,  and  any  arrangement  of  meetings 
which  sacrifices  the  local  gathering  to  the 
national  meeting  will  have  a  disastrous 
effect  on  the  spread  of  the  seiontifio  temper 
in  the  count rv  iMH-niise  it  will  n<'''<'S9arily 
weaken  these  local  scientific  centei-s  which, 
from  their  number,  are  quite  ae  important 
as  the  more  eoospieuons  and  atronger  cen- 
ters of  science  in  our  ^'reat  inatitntions. 

I  may  perliaps  be  permitted  to  call  at- 
tention to  a  second  matter  suggested  by 
the  dissosaion,  althongh  it  is  one  in  which 
I  am  not  in  any  way  officially  inlerested. 
T  must  own  that  I  look  with  some  con(»«*rn 
on  the  change  of  the  American  Association 
for  the  AdTaneement  of  Science  from  a 
general  gathering  to  one  compoaed  of  pro> 
feasioiial  scientists.  It  hns  always  seemed 
to  me  that  a  most  important  part  of  the 
work  of  this  ^Vssociation  has  been  in  serv- 
ing aa  a  oommon  ground  of  meeting  for 
the  professional  scientists  and  those  who, 
A^nthnnt  professional  knowledge,  were  in- 
terested in  science.  Its  meetings  have 
served  as  an  important  means  of  coramnni- 
cation  hctu('«  n  the  professional  sdentifle 
world  and  the  community,  reaching  the 
community  in  the  best  of  all  ways- 
through  those  individuals  who,  though 
without  special  Imowledge  of  science,  have 

yet  a  persona]  interest  in  it.  Tliis  fiiiietion 
certainly  ouL'ht  to  pcrfonneil  by  some 
organization  and  it  will  be  of  no  small 
concern  to  science  if  the  American  Aaso- 
mation  deddea  to  abandon  this  function. 

£.  A.  BmoB. 

U^VIVEBSITT  or  WiSCOKSIS. 


Al.nitL  S  HYATT. 

Aii>u£us  Hyatt  died  suddenly  of  heart 
disease  at  Cambridge,  Mass.,  Jannary  15, 
lt>02.  a  few  months  before  the  completion 
of  lii.s  sixty-fourth  year. 

lie  was  bom  at  Washington,  D,  C,  April 
5,  1838  J  prepared  for  college  at  the  Mary- 
land Military  Academy  and  passed  a  sin^e 
year  at  Vale  College.  After  a  year's  travel 
in  Europe,  he  entered  the  Lawrence  Scien- 
tific School  at  Harvard  in  1858,  graduating 
with  die  degree  of  Baehdor  «rf  Science  in 
1862. 

ITe  enlisted  in  tlie  volunteer  militia  in 
1862,  served  for  nine  months,  and  at  the 
dose  of  the  Ci^il  War  was  mustered  out  in 
1868,  aa  Captain  of  the  47th  Maasachnsstts 

Tnfantrj'. 

Returning  to  Cambridge,  he  resimied  his 
studies  under  the  guidance  of  Professor 
Louis  Agaasiz,  the  greats  part  of  his  time 
being  directed  to  work  upon  the  fomil 
("fplialopoda.  In  1867  Mr.  Hyatt  went  to 
Salem,  Mass.,  and  was  associated  with 
Messrs.  Putnam,  Packard,  and  Ihlorse  in  Ae 
care  of  tiie'  natural  history  coUeetions  of 
the  Essex  Institute,  and  of  the  Peabody 
Academy  of  Science,  and  in  the  editorial 
management  of  the  American  Naturalist. 
He  remsined  in  Salem  until  1870,  when,  on 
May  4,  he  was  elected  custodian  of  the 
Boston  nifty  of  Natural  Hi-story.  By 
yearly  choice  Mr.  Hyatt  remained  the  sci- 
entific head  of  the  Society  until  his  untime- 
ly deatk 

He  held  professional  chairs  in  Boston 
T^nivcrsity  and  in  the  Massachusett.s  lmf\- 
tute  of  Technology,  and  was  at  one  time  or 
another  officially  connected  with  the  Muse- 
tiin  of  Comparative  Zoology,  and  tiie 
l  iiii.  li  States  Geological  Survey. 

Prot'e.s.sor  Hyatt  was  a  member  of  the 
National  Academy  of  Sciences  (1875),  the 
American  Philosophical  Society  (1895),  the 
American  Academy  of  Arts  and  Sciences 
(1869),  and  of  other  leading  scientific  so* 
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cieties  both  in  this  country  and  abroad.  la 
1898  Brown  University  conferred  upon  him 
flie  d^ree  of  Doetw  of  Laws. 

Professor  Hyatt's  private  life,  though 
uneventful,  was  attended  with  many  bless- 
ings; he  had  vigorous  health,  congenial 
work  and  many  friends.  He  enjoyed  seien- 
tifie  meetmgs  sad  general  society }  his  wel- 
come to  his  own  home,  where  he  was  the 
most  charming  of  hosts,  can  never  be  for- 
gotten. His  death,  though  premature,  came 
•8  he  would  have  wished,  in  fhe  fatness  of 
his  power  and  without  attendant  suffering. 
As  n  man  of  true  science  he  was  ready,  yet 
loath,  to  die. 

Ptofeasor  Hyatt  possessed  traits  of  ehar- 
•eter  the  worth  of  which  cannot  be  exag- 
gerated ;  his  kindness  towards  those  work- 
ing with  him  was  very  marked,  as  was  also 
the  purity  of  his  thought  and  speech}  his 
friendship  was  sineere  and  hearty,  f  er  while 
he  had,  as  everj"  man  has,  his  monients  of 
excitement,  caused  by  misundei-standintis 
and  differences,  one  could  disagree  with 
him  on  any  or  on  every  vital  question  with 
full  confidence  that  such  clashes  would  not 
weaken  his  rf'L'ard.  Sudi  nn  entire  absence 
of  all  personal  feeling  must  be  regarded  as 
a  very  rare  and  remarkable  trait. 

From  the^  ouUine  as  given,  the  life  work 
of  Alplicus  Hyatt  may  bo  ^nmpcd  in  throe 
sections  :  First,  as  t}ie  liead  of  a  nuiseum  of 
natural  history;  secondly,  as  a  teacher  of 
sdenoe;  and,  thirdly,  as  an  investigator. 
A  few  salient  features  of  these  phases  of 
work  may  be  noted. 

For  the  head  of  a  museum  of  natural  his- 
tory, Pkofessor  Hyatt  had  amny  and 
maiked  quallfieations;  his  knowledge  of 
zooln«ry,  of  palenzonlofn*  and  nf  geolopv 
was  extensive;  he  was  skilful  in  nianipnla- 
tion,  suggestive  in  council,  enthusiastic  and 
approachable. 

His  plan  ^t  a  natural  history  museum 
shniild  ho  nrrantred  so  that  a  visitor  on  en- 
tering should  pass  from  the  simpler  groups 


to  those  more  specialized,  and  that  the 
specimens  iu  each  case  should  be  similarly 
elassified,  thoi^  opposed  as  impractical,  is 
both  sound  and  fessihle.  Somewhat  dis- 
pmcd  in  late  years  to  a  too  preat  use  of 
diagrams  and  models  in  place  of  actual 
material,  his  recognition  of  the  value  of 
these,  of  descriptive  labels  and  of  a  per- 
sonal guide  was  early.  iiii]iortant,  and  help- 
ful. His  invention  of  the  *  Hyatt  bracket ' 
gave  an  accessory  at  once  simple,  effective, 
and  inexpensive,  and  applicable  for  great- 
er use  than  that  for  which  it  was  planned. 
It  is  tme  that  the  full  realization  of  much 
of  his  best  museum  work  and  thought  is 
left  for  appreciative  suoeessors,  as  Pro- 
fessor Hyatt  was  too  apt  to  he  content  with 
an  initiative,  the  result  of  which  he  clearly 
apprehended,  and  did  not  always  give  at- 
tentiOB  to  the  aetual  carrying  out  of  details, 
detuls  that  in  many  cases  required  contin- 
uous interest  thronph  svicces-sive  years. 

Professor  Hyatt's  reputation  as  a  teach- 
er will  rest  largely  on  the  work  he  did  for 
the  Teachers'  School  of  Seienee.  His  man- 
agement of  this  school  was  vety  skilful, 
and  his  leetures,  of  which  he  gave  many 
courses,  were  uniformly  successful.  It  was 
here  that  he  enforoed  fhe  value  of  direet 
observation  and  eompanaon,  and  trans- 
mitted the  spirit  instilled  into  him  by 
Agassiz  to  another  Lreiieration  of  teachers, 
many  of  whom  to-day  attribute  a  large 
share  of  their  success  to  his  methods.  His 
direct  influence  upon  the  work  of  other 
lecturers  in  this  school  may  also  be  men- 
tioned. His  early  mainteaance  of  a  seaside 
laboratory  at  Amilaqnam,  Haas.,  the  re- 
sources of  whioh  were  open  to  teachers  so 
far  as  spaee  and  moans  would  allow,  was 
also  an  important  educational  mode. 

In  the  pursuit  of  his  investigations,  Pro- 
fessor Hyatt  not  only  studied  the  aeenmu- 
lations  preserv'ed  in  museums  in  this  coun* 
tiy  and  abroad,  but  he  partook  in  active 
tieid  work ;  he  dredged  off  the  east  coast  at 
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vurioua  pointa  from  Labrador  tu  Noank, 
Conn.,  and  explored  many  geological  hori- 
zons in  Canada,  the  Maritime  provinoes, 
New  En'^'lnnd,  New  York  and  tlu'  far  wps-t. 
His  published  writings,  though  Ivas  nunier- 
OU8  than  those  of  some  of  hiss  contempo- 
raries, are  many  and  important;  they  cover 
a  wide  field  in  the  Invertebrata,  botli  fossil 
and  recent,  and  in  some  cast's  represent  pi- 
oneer work  in  the  group  studied. 

The  titles  of  a  few  of  the  more  important 
of  his  publications  may  be  noted :  Obser- 
vations on  Polyzoa  (1866-68) ;  On  the  par- 
allelism between  the  different  stages  of  life 
in  the  individixal  and  those  of  the  entire 
ffnnip  of  fbe  mollnseoas  order  Tetrabran- 
("hiata  (1867)  ;  Fossil  cephalopods  of  the 
Museum  of  Comjiarative  Zoology.  Embry- 
ology (1867) ;  lievision  of  the  North  Ameri- 
can Porifera  (187&-77) ;  The  geneais  of  the 
Tertiary  spedes  of  Planorbis  at  Stcinheim 
(1880);  Genera  of  fossil  eephalopods 
( 1883-84) ;  Larval  theory  of  the  origin  of 
cellular  tissue  (1884-85) ;  Genesis  of  the 
Arietidai  (1889);  Bioplastology  and  the 
related  branches  of  biologic  research 
'1893) ;  Phylogeny  of  an  acquired  charao- 
teristic  (1894);  Cephalopoda  (IIKJO). 

From  the  beginning  Profeaaw  Hyatt's 
researches  were  veiy  largely  devoted  to  evo- 
lutionary  qnestions,  and  to  the  special  5?tudy 
of  fossil  cephalopods;  at  the  time  of  his 
death  he  was  one  of  the  foremost  anthori- 
tiea  upon  the  fossil  Cephalopoda.  The  true 
value  of  his  work  upon  this  group  nnist  be 
left  for  thp  future ;  memoirs  such  as  the 
Oenera  of  fossil  cephalopods  (1883-84), 
and  the  chapter  on  the  Cephalopoda 
(1900  )  eontributed  to  the  English  isBOe  of 
Zittel's  '  Pala'ontolofry  '  eaiinot  be  properly 
estimated  by  the  present  generation;  they 
require  proloneed  and  detailed  study 
founded  tipon  large  series  of  specimens. 
His  theory  of  parallelism  based  on  aceelora- 
tion  and  retardation,  and  his  diseoveries 
concerning    the    laws    of  development, 


growth  and  deeliue  were  advocated  with 
persistence  and  vigor;  and  while  his  treat- 
ment is  not  always  lucid,  he  is  to  be  credited 
as  the  orijrinator  of  n  distinct  school,  a 
school  devoted  to  exact  metliods  of  research. 
The  growth  of  this  so-called  Hyatt  school, 
never  of*  greater  importance  than  at  the 
time  of  his  deatli,  waa  a  sooree  of  sincere 
gratificatioa  to  him. 

Sakukl  ILcnsuaw. 


BVIESTIFW  BOOKS. 
Dictionary   of  Philosophy  and  Payehology. 
Written  by  many  hands  and  edited  by 
Jahbi  li&BK  BALDwnt,  VhJ).,  mth  the  eo- 

operation  and  assistance  of  an  international 
board  of  (wnsulttng  editors.  In  three  toI- 
utnes,  with  illustrationit  and  eztenetre  biUi- 
ogrnphics.  Vol.  I.  New  Ywk,  The  Msc- 
millan  Company.  IHOl. 
In  considering  an  enterprise  of  such  mag 
nitude  as  this  dletiooaiy  offered  bgr  ProfsHor 

I'ulJwiii,  tlie  rt'viowL'r  ^liould  keep  In  niinri 
several  important  points.  Ue  ehould  remem- 
ber the  purpose  which  guided  tbo  editor  in 
hb  WOCli;  its  value  to  those  for  whom  it  is 
osiMScially  intended,  and  the  prcat  difficulties 
of  the  undertaking.  Ho  should  not  measure 
it  bj  ideals  wfcidi  the  editor  sever  aimed  to 
realize  and  whieli  it  wa.*  not  necessary  for  him 
to  realize  under  the  circumstaneea.  Two  pur- 
poMs  are  combined  in  the  woik,  Profmior 
Baldwin  tells  us — ^' first,  that  of  doing  eome- 
thinp  for  the  thinking  of  the  time  in  the  way 
of  definition,  statement  and  terminology;  and 
aecond»  that  of  serving  tbe  eause  of  ednestion 
in  the  subjects  treated.'  Thi  tn -k,  therefor*  , 
is  'to  understand  the  meanings  which  our 
terms  have,  and  to  render  them  bj  desr  dedni- 
ttons;  and  to  interpret  the  movements  of 
thoupbt  tbnniph  which  the  meanings  thus  de- 
termined have  arisen,  with  a  view  to  discover- 
ing what  is  leslly  vital  in  the  development  of 
thought  and  term  in  one.'  The  other  part  i  f 
tbe  problem  is  pedagogical  and  carries  with  it 
the  duty  'to  state  formulated  and  weiU'defined 
results  ratiipr  tliat)  to  present  diseoBsions.' 
'I'lie  n  iider.  tlicr^  fore.  who  expectsi  to  6nd  noth- 
ing but  original  articles  written  for  experts 
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and  by  experts,  a  work,  for  example,  like  Scbon- 
beig'li  *Huidlmdk  der  poUtiaehen.  OekonomM' 

or   Conrnd'rt   'ITuiulworterl>uch   der  Staats- 
wiasenechaftcn/  will  be  disappointed.  There 
nrs^  indeed,  'special'  artides  on  certain  topics, 
Mid  diaec  are  of  'fiicyoloix-Jic  character,'  but 
they  nrc  in  the  uiinority.    The  Dictionary  is 
meant  primarily  for  tiie  student,  not  for  'the 
praetiaed  man  cf  leaeardi'— •  lust  whaA 
should  bo  kept  constantly  in  view.    This  will 
also  help  to  cj^loin  the  great  scope  of  the  en- 
terprise, aa  aet  forA  in  tbe  aubtitle:  'inelud-> 
ing  many  of  the  principal  conceptions  of 
ethics,  logic,  esthetics,  philosophy  of  relignon, 
mental  pathology,  anthropology,  biology,  neu- 
tc1o87»  phjmiologjr,  economiea,  politieal  and 
social  philosophy,  philolojry,  physical  sfioTict? 
and  education.'   The  editor  justifies  himself 
for  attempting  to  cover  audi  an  enormoua 
field  with  the  statement  that  'the  introduction 
to  a  lar^  sultjcct — philosophy,  indeed,  is  the 
largest  subject — must  ne^  include  various 
details  of  ImowledgB  of  other  hranohea  of  aet- 
PTice  and  information,  and  of  methods,  pre- 
liminary to  its  proper  task.'  The  wide  inclu* 
rion  of  aoience  reooivea  further  juattfieation 
horn  the  editor's  conception  of  philosophy  and 
of  !t«  relation  to  sriencc.    Philosophy  is  for 
iiim  '  tlic  attempt  to  reach  statements,  in  what- 
ever fbnn,  -about  mind  and  nature^  abont  tba 
universe  of  thinffs,  most  widely  conceived, 
which  serve  to  supplement  and  unify  the  re- 
aalts  of  adence  and  eritieiam.'  "It  ia,"  he 
•ayn,  "one  of  the  aafeat  aayings  of  philosophy,' 
at  the  close  of  the  out^inp  century,  that  what- 
ever we  may  become  to  end  witli,  we  must  be 
naturalists  to  begin  with-Hum  fnmishad  with 
the  breastplate  of  natural  knowledgo.  We 
must  know  the  methods  as  well  as  the  results 
of  aeknoe;  we  mnst  know  the  limitatfona  of 
experiment,  the  theoiy  of  probability,  the  sci- 
entific modffl  of  weigrhing  evidence  and  treat- 
ing cases.    Lack  of  these  things  is  the  weak- 
ness of  many  a  CQntempocacy  writer  on  phi* 
losopl'v    S  ich  a  one  eritieises  a  science  which 
he  does  not  undetstand,  and  fails  to  see  the 
aignifieance  of  the  inroads  adeooe  ia  making 
into  the  territory  which  has  so  long  aeemad 
to  be  exempt.   Note  the  application  of  biolog- 
ical principles,  in  however  modiiied  form,  to 


psychological  facts;  the  treatment  of  moral 
phenomemi  by  atatiatieal  methoda;  and  the 

gradual  retreat  of  the  notion  of  purpose  be- 
fore the  naturalist,  with  the  revised  concep- 
tion of  tdeology  wbidi  fhu  makaa  neoessary." 
The  prominent  place  given  to  paychology  is 
another  necessary  consequence  of  the  editor's 
standpoint,  and  will  receive  the  approval  of 
all  who  agree  with  him  aa  to  the  fundamental 
importance  of  this  disciidine  for  science  on 
the  one  hand,  and  philosophy  on  the  other. 
"In  biology,  in  sociology,  in  anthropology,  in 
ethioB,  in  economics,  in  law,  even  in  physics," 
h(;  declares,  "the  demand  is  for  sound  psychol- 
ogy; and  the  criticism  that  ia  making  itself 
felt  is  psydiolagtca]  eritieiam.  How  oould  it 
be  otherwise  when  once  it  is  recopnIz<Kl  that 
science  is  the  work  of  mind,  and  that  the  ex- 
plaining principles  by  whidi  any  aoience  ad- 
vances beyond  the  mere  catalogoing  of  fSiob 
nre  abstract  conceptions  made  by  processes  of 
thought*"  All  this  is  very  good,  and  most 
modMn  thinlwra  will  have  no  diflloulty  in  ao- 
cepting:  it.  The  philosopher  cannot  ignore 
science,  nor  can  either  he  or  the  scientist  do 
witiiout  pqrehology. 

Taking  the  Dictionary,  or  rather  the  first 
volume  of  it,  aa  a  whole,  and  judging  it  by 
what  it  sets  out  to  do,  we  cannot  withhold 
from  it  our  full  measurs  of  praia&  It  is 
yond  question  the  be«t  production  of  its  kind 
in  the  field,  and  will  doubtless  prove  a  valua- 
ble aid  to  those  for  whom  it  was  made;  in- 
deed, there  are  few,  if  any,  interested  in  the 
general  philoaopliical  branches  who  will  not 
tind  it  a  useful  vade  mecum.  Professor  Bald- 

win  and  his  ooUaboratom  certainly  dasarve  the 

gratitude  of  all  students  and  teachers  of  phi- 
losophy and  psycbolt^  in  the  English-speaking 
world  for  the  aiduoua  taak  which  theiy  have  io 
successfully  performed. 

And  now  a  word  or  two  with  resijcct  to  par- 
ticular points.  One  of  the  objects  of  the  Die- 
tionaiy  is  to  do  sometiiing  in  the  way  of  dafi- 

TKiion  and  Irrminolopy.  This  is,  of  course,  n 
highly  commendable  aim.  But  there  seems  to 
us  to  be  some  danger  of  omrdoing  the  thing, 
of  attempting  to  define  what  cannot  be  de- 
fined, or  at  any  rate  cannot  he  defined  satis- 
factorily within  the  narrow  limits  of  a  sentence 
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or  two.  Some  of  the  older  American  philo- 
■opliieal  text-books  were  in  the  habit  of  >k- 

fininp  or  at  least  trying  to  define  oon<*ept>  like 
comciuusness,  mind,  feeling,  etc.,  and  many 
persons  who  have  need  thaae  book*  still  «•> 
member  the  thought-dostroyinp  c^oct  iirodnrcd 
by  their  study.  Perhaps  these  experiences 
have  made  vs  too  sceptical  wiA  regard  to 
certain  definitions,  but  it  docs  not  scent  that 
we  are  hol]>ed  v«ry  much  by  statements  like 
the  following:  "Activity  (metiutl).  If  and 
in  so  for  as  the  intrinsie  nature  of  oonsctotu 
process  inTolve^  (eiulfiiry  townr>!-  a  Termiims 
(4.  v.),  it  la  active  process,  and  is  said  to  have 
aettWtj."  "Admiration.  Feeling  as  going 
out  in  active  approval.''  "Attention.  The 
mind  at  work  or  brffinnini?  to  work  upon  its 
object,"  "Being-  The  most  general  predicate 
possible  and  to  be  affiimcd  of  anything  what" 
efVr."  "Conseimisness,  The  distinelive  char- 
acter of  whatever  may  be  called  mental  life. 
It  ia  the  point  of  division  between  mind  and 
not  mind."  "Determination.  The  cooperation 
of  all  the  factors  which  adequately  condition 
and  issue  in  a  mental  £nd-state  (q.  v.)." 
"Feeling.  Consciousness  as  experiencing 
modific'utiona  iihstraeted  from  (1)  tlie  deter- 
mination of  objects,  and  (2)  the  determination 
of  Mtion."  Perhaps  the  best  thing  we  can  do 

in  innny  cases  !<  to  confess  our  Inahilify  to 
give  satisfactory  definitions,  as  the  German 
professor  did,  who,  when  told  by  one  of  hi« 
Students  in  an  examination  that  he  did  not 
know  what  an  animal  was,  frankly  *!c.  l:ir.  (l 
that  neither  did  he.  So  far  as  the  terminology 
is  concerned  it  is  to  be  hoped  that  the  Die- 
tionnry  will  liriniy!:  jdiout  some  i.miforinit\-  of 
usage.  Its  rccommendatioDS  are,  as  a  rule, 
very  sensible,  and  there  is  no  xeaaon  why  they 
should  not  be  adopted. 

Witli  respect  to  the  value  of  the  different 
articles  there  will,  of  course,  be  difference  of 
opinion.  Heat  of  them,  howevwr,  serve  their 
puqK  se  well.  Among  those  pertaining  to  phi- 
losophy and  closely  allied  subjects  the  follow- 
ing do  not  seem  to  reoeive  the  treatment  whidi 
their  importance  demands :  Analogies  of  Ex- 
perience; AsHoointion  of  Ideas;  Conscience; 
Cause  Theory  (perhaps  the  article  on  Parallel- 
ism will  supply  the  deficiency);  Deinn;  Dia- 


lectic; Dogmatism  (Kant's  meaning  of  fhn 

term  is  not  clearly  brought  out);  Education; 
Kntpirio-eriticisTii  •,  Free  Will  (and  determin- 
iam) ;  luuate  Ideas  (, Leibniz's  view  should  be 
mentioned  here) ;  bistruetion.  The  following 
are  nraonp  the  most  helpful  and  suggestive : 
Cause;  Cause  and  Effect;  Change;  Epistemol- 
ogy;  Experience;  Greek  Tenninology;  HegeTs 
Terminology;  Kant's  Tenninology  (unfortu- 
nately this  does  not  itichide  Kant's  etliu  al  and 
spsthctic  tenninology);  Judgment;  Latin  and 
Scholastic  Tenninology.  The  articSea  cm  psy* 
chology  and  ffistlietics  are  generally  very  pood. 

The  number  of  subjects  discuased  in  the  first 
volume  is  quite  laige^  and  the  Diotionaiy 
seems  to  be  very  complete  in  thia  leepocb  It 
would,  of  course,  be  impossible  to  give  each 
possible  topic  a  separate  place  in  the  book; 
many  things  will  have  to  be  considered  togeth- 
er under  peneral  heads,  and  the  index  to  the 
entire  work,  which  is  to  appear  at  the  end  of 
the  second  volume,  will  most  likely  help  the 
student  in  his  search  for  certain  terms.  P«i^ 
haps  some  of  the  following  subjects,  which  I 
have  tried  to  find,  uiay  turn  up  in  this  way: 
Animal  Spirits;  Astrology;  Corpuscular 
Theory;  Duty  (and  inclination);  Dynamism; 
Dysteleology  (a  term  coined  by  Hteckel); 
Eduction  (a  term  used  by  some  English  lo- 
gicians);  Kpoisin  fin  the  sense  of  solipsism); 
Energetik  (the  term  used  by  Ostwald) ;  Ethel- 
ism;  Ethical  Culture  Movement;  Euhemer- 
ism;  Evaluation;  Idiopathic  (as  contrasted 
with  sympathetic,  a  term  frequently  xised  hy 
tlie  Germans — e.  g.,  by  Paulsen);  Illusioni&m; 
Ijodividualism  (ethical.  Beference  might  here 
1h>  made  to  tlie  article  on  Anarchisin)  ;  Intel- 
ligible and  Empirical  Character.  There  are 
two  articles  which  mi^t  easily  be  brou^t  un- 
der the  same  head:  .£tio1og]r  and  Etiology. 
In  the  article  on  Determinism  we  are  referred 
to  an  article  on  Free  Will  Controversies. 
There  is  no  such  artidfr  There  oni^t  to  be  a 

referenie  under  T^rnidrio-oritieisin  to  the  ar- 
ticle on  Introjcction,  which  gives  one  a  much 
better  idea  of  Avenarius's  system  than  tha 
first  article. 

The  bioprnpliicnl  jiarf  of  the  work  ia,  in  ray 
opinion,  capable  of  great  improvement.  Many 
important  namea  are  left  out,  many  unimpor> 
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tfttit  ones  siven.  Eveiy  one  cannot  be  men- 
tionad,  of  course,  but  it  would  be  a  distinct 
gain  if  names  like  Alanus  ah  Insulis,  Antis- 
thenes,  Arlstarclius  of  Samos  (he  is,  it  is  true, 
mentioned  imder  the  Copemican  Theory), 
BntJii  VriirraViilis,  Eolingbrokr-,  Buridan,  Ca!- 
denvood,  C'ardanus,  Digby,  Euler,  Fiske,  Ga- 
lileo. Gaunilo,  Gerbert,  Oizycki,  Ologau,  Goy- 
au,  Ilnmann,  He^jre^ias,  Hersohel,  Wilhdm 
von  Humboldt,  Kepler,  Laas.  Laniennai".  T.nn- 
franc,  Laplace,  to  call  attention  to  but  a  few 
prominent  omisaions,  could  take  the  place  of: 
Abbadie,  Abdalatif,  xVchcTuvall,  Johann  Alan- 
us, some  of  the  Alexanders,  Allauiand,  Arnott, 
Atwater.  Beaseley,  the  two  Hodges  and  other* 
toiiipariitively  nntmptvtailt.  It  is  8  pity,  too, 
that  no  biographif^  nre  {rivpn  of  livintr  thiitk- 
ers,  say  of  men  like  iiauuiaiui,  Bi-eiilaito,  Diih* 
tiagt  Eucken,  Enno  Fischer,  Fouill^,  Hart- 
mann,  Hoffding,  Jodl,  to  say  notliinp  of 
English  and  American  writers  of  note;  but  per- 
bape  that  would  have  inereaaed  the  size  of 
the  work  beyond  all  reasonable  expectations. 

The  bibliographies  are  unequal  in  value. 
The  psychological  bibliographies  arc  usually 
enellcnt,  including,  as  they  do,  the  beet  mon- 
ographs ill  the  ficlil.  The  literature  on  ws- 
thetics  is  also  good.  The  philosophical,  logic- 
al, ethical,  epiatemologieal  and  educational 
lifts  of  references,  cannot  as  a  rule  compare 
with  the  others;  some  of  them  are  quite 
meager,  often  ignoring  the  b<;st  recent  litoru- 
tuie.  It  is  one  of  the  most  valuable  functions 
of  a  work  like  tlie  Di<'li<iii.Try  to  criiidft  tho 
Student  in  his  reading  and  to  put  him  in 
ttraeti  with  the  beet  wtwk  done  everywhefe.  It 
woiilc^  Ix^  an  advantage  if  the  fbinl  volume  of 
the  Dictionary  could  give  not  only  the  names 
of  booka,  but  critical  comments  on  some  of 
tbeiii, 

Tn  conclusion  I  "should  like  tn  call  attention 
to  a  few  minor  details.  There  should  be  some 
uniformltsr  (1)  in  German  spellinur,  (S)  in 

the  use  of  tlu>  Enfrlish  possessive,  and  (.1)  in 
French  titles.  Sometimes  the  old  style  of 
German  spelling  is  naed,  sometimes  the  new. 
We  get  Vrieil  and  Urthpil,  Funktion  and 
Function,  Defekt  and  Defect.  Prnr^}t\-f  nnd 
Product,  etc.,  etc.  Sometimes  the  Dictionary 
naea  the  apoBtTophe  followed  bgr  •  in  Engltali 


poBBeaaiTee  ending  in  »,  aometimee  it  uaelb  the 

apostrophe  only.  Thus  we  find  St  Vitus's, 
Cornelius'?,  James's,  St.  Thomas'^,  Leibnitz's, 
and  Descartes',  Averroes',  I>ubnitz',  and  so  on. 
la.  the  Fvendi  tiUea  capitate  are  aometiniee 
ii'jpd  and  sometimes  not.  Thprp  are  a  few 
other  cases  in  which  we  get  diflfereucea  in  spell- 
ing. The  DictiooazT  writes  Eratylua  and 
Kritiaa,  but  Crates,  Cameades,  Cleanthes. 
Qucsnai  and  Quesnftv  occur,  Frankfurt  and 
Frankfort,  Clement  and  Clemens,  Benaiasance 
and  Renascence,  spatial  and  special,  and  if  I 
am  not  mistaken  Ocvnm  and  Okham. 

The  terms  adoptionism  and  Aeloptionismus 
are  uaed  instead  of  adoptianiem  and  Adop- 
tianismus,  which  arc  the  more  common  forms. 
CInnberg  should  be  Clauberg'.  Instead  of 
Afjent  the  Germans  use  the  temi  Agens  in  the 
sense  employed  on  page  35.  The  usual  Ger- 
man rqiiivnlont  for  commoti  scn'?o  in  the 
meaning  given  on  page  200  is  geaunder  or 
gemeiner  M0nsehenver*iand.  AtSetM  is  mote 
coiinnon  than  Atcetieitmut.  The  counter* 
refonnation  is  OegenrreformaHon  in  German. 
On  page  92  HoflFding  is  referred  to  as  an  au- 
thority on  mediteval  philosophy.  Schmidt^a 
'Ffliik  ill  !•  alti'Ti  ( trif>fli(-n '  is  sjMikrn  of  as  a 
hi.storj'  of  ethics  on  page  344;  it  is  a  histoiy  of 
Greek  morality  and  ideals  rather  than  of  Greek 
systems.  The  title  of  Ziegler's  book  is:  'Die 
Ethik  der  Griechen  und  Romer.'  On  page  67 
the  term  patristic  fathers  is  used.  On  page  500 
a  pfls.sage  from  Munro's  translation  of  Lucre- 
tius IP  pivfn  wlfliniit  credit.  On  pago  C  a 
translator's  name  is  given  as  Filkin,  on  page 
189  as  Falkin,  on  page  667  as  Felkin.  Homo* 

ouslrts  fp.  67)  should  1)0  homoi-ousios.  On 
page  596,  first  column,  eighth  line  from  the 
bottom,  the  word  to  should  be  placed  between 
that  and  phenomena, 

Tj-pographic-al  error*!  arc:  Nature  for  Na- 
tur  (p.  5) ;  1794  for  794  (18) ;  peritheral  for 
peripheral  (28) ;  Gaaton  for  Galtom  (46) ;  base 
for  bare  fR1>;  Bnlune  for  Bohme  (124);  idio- 
motor  for  ideo-motor.  (217);  Adeckee  for 
Adiekes  (246) ;  Elsenhaus  for  Elsenhans 
(216):  Roipsis  for  Scepsis  (.320);  Rnumvor- 
sfellunfien  {or  Rn  umt  or.sfrUiinfl  (.364);  21  for 
214  (521)  ;  Frauenstadt  for  Frauenstadt  (537) ; 
instinct  for  tnstitut  (579) ;  Mansell  for  Han- 
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aal  (Mf);  Kidckjohn  for  Meikfagohn  (285); 

Laud  for  Land  (21);  aud  a  few  otfaeis  even 
mote  insignificant  than  the  above. 

Volunw  n.  will  contain  the  remainder  of 
titt  text,  from  Ix;  to  Z,  Addenda,  full  indices 
of  Grcnk.  Latin,  CIiTinsui,  Frenrli,  nnd  Itnliun 
tenos,  while  volume  111.  will  be  devoted  exclu- 
sively to  the  general  bibliographiea. 

The  Uacniillan  Company  deserve  great  cred- 
it for  making  such  a  publication  poMible  and 
fijer  Hm  BiaBiier  in.  vfiidi  tfugr  luvQ  parfonBed 
tliair  part  of  tho  woric.       Frank  Thillt. 

UmraMirr  or  ICuaoim, 

Sapori  on  a  Botanical  Survey  of  the  DitmeU 
Swnmp  lipgion.    By  Thomas  II.  Kearney. 
Contributions  from  the  U.  S.  National  Uer- 
buriiiBi*  VL:  6.   Waahington,  1901.  8m 
Ppu  S69i»  12  plates,      UpwTca  and  2  maps. 
The  flccoiirf  of  the  Dismal  Swamp  vegeta- 
tion here  presented  is  both  a  valuable  and 
a  thoroughly  readable  one.    The  subject  is 
handled  from  a  number  of  viewpoints  in  mrh 
a  way  that  the  leader  obtains  a  well-rounded 
oonoqrtion  of  this  partienlar  Tegetatire  oor- 
ering  and  of  the  interrelations  of  its  constitu- 
ents.   The  author  is  especially  to  be  com- 
mended for  his  careful  inquiry  into  the  causes 
which  prodwM  the  diaraeteristic  modifications 
of  the  vnriniis  vepctntion  farnip,  and  for  the 
histological  investigation  of  certain  species,  a 
study  whidi  is  altogether  too  rare  as  yet  in 

eoological  rt>si>arc-h. 

Under  '(Climate'  the  author  discusses  the 
usual  physical  factors,  temperature,  sunshine, 
humidity,  precipitation  and  wind,  tboui;}!  the 
data  unfortimntrly  could  not  ho  smired  for 
the  Swamp  itself,  but  only  for  the  neighbor- 
ing meteorological  stations,  Norfolk  and  Cape 
Henry.  The  prominent  physiographic  fea- 
tures of  the  region,  to  whicli  correspond,  of 
course,  certain  plant  formations,  are  (1)  the 
l>each  and  the  dunes,  (S)«tlie  salt  marsh,  (8) 
ihf>  pLiiii  ami  (  }  )  tli*'  s\r:imp'».  A  vory  impor- 
tant discussion  of  the  soils  of  these  areas  is 
contributed  to  lliis  portion  by  Mr.  F.  D.  Gard' 

ner,  of  the  Division  of  Soils. 

In  the  treatment  of  the  vegetative  cover- 
ing of  the  region,  the  author  recognizes  a 
meritime  and  an  inland  group  of  foRuatioDfi. 


The  former  comprises  the  saltmarsh  forma* 

tion  and  the  san.l--^triind  formations.  Under 
the  first  are  arranged  a  number  of  associations, 
Spartina  $iricia  association,  Typka  associa- 
tion, JuneuM  essociation,  which  arev  in  faet, 
altomatin^  nrens  of  the  formation,  in  which 
a  certain  facies  or  principal  species  is  con- 
trolling; Little  attention  is  giren  to  the  wJa- 
tive  importance  of  the  sjifcics  constituting  ths 
fonnation,  or  to  their  sequence  in  time.  The 
moat  important  physical  conditions  whieb 
catise  modification  in  saltmarsh  plants  are  par- 
tial submersion  at  high  tide,  a  soft  yielding 
substratum  and  an  excess  of  sodium  chloride 
in  soil  and  water.   The  resulting  modifies- 

tions  arc  Inrfrcly  crmcrrned  with  the  rrduction 
of  the  water  loss,  as  is  typical  of  halophytcs, 
by  tibickening  ^  eutide  and  the  epidermal 
walls,  by  the  development  of  a  dense  hairy 
covorinp,  the  sinkin;;  of  the  Btomata,  the  con- 
duplieatiun  of  Uie  leaf,  or  its  partial  or  com- 
plete reduction,  the  derelopment  of  suoeulency, 
the  presence  of  a  considerable  quantity  of  &a]ts 
in  the  cell  sap,  and  the  development  of  psUsade 
tissue.  Thevalueof  the  sheething  bases  of  the 
old  leaves  in  preventing  the  access  of  salt  water 
miist  be  regarded  as  somewhat  doubtful.  The 
consideration  of  the  sand-strand  vegetation  is 
clear  and  interesting.  The  beach  and  outer 
dtinos  are  characterized  clncfly  Viy  Ammophil<i 
arenaria,  Uniola  panieulala,  Iva  imbrieala, 
Patkieum  anutrum  mHius,  CsMtf  sdsnlttla  end 
Salaola  kali.  The  vegetation  of  the  middle 
dunes  is  much  less  open  in  nature.  The  most 
characteristic  feature  is,  perhaps,  the  dense, 
often  pure,  thiekets  of  Myrica  caroUm&wnt, 
Other  thickets  arc  cnnvtitiitcd  hy  Prunu*  an- 
guslifolia,  P.  serotina,  Salix  fluviatUia  and 
Cephalanihvs  oeeiientnKg.  The  inner  dunes 
are  wooded  for  the  njost  part  with  Pinus  imda, 
but  a  number  of  deciduous  trees  and  shrubs, 
Qu0retUj  Diospyrus,  Sassafras  and  Juniperu*. 
occur  here  also.  An  excellent  analysis  of  the 
effect  of  the  mcrhaniral  aclinn  of  the  wind, 
and  of  the  effect  of  excessive  transpiration 
follows  the  fioriatie  diseusaion. 

The  non-hygrophile  inland  formations  are 
(1)  forest  formations,  embracing  the  mixed 
forest  and  the  pine  barrens,  (2)  cleared-land 
formations,  non-eultural  and  cutlturul,  (8) 
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tedt^ter  formatioitai,  oomprisiiig  the  hygro- 
flule  forest,  widi  ite  two  typ**  the  black  gum 

swamp  and  the  juniper  swamp,  and  the.  fresh- 
water marsh  formation,  with  tlie  roed  marsh 
and  the  low-marah  typea.  Tlie  plkytogeoKnipb- 
leal  affinities  of  the  flora  arc  discussed  at  Bomc 
length,  touching  upon  the  poeition  of  the  spe- 
cim  in  the  ▼arums  regetation  nnea.  The 
northern  limit  of  Dismal  Swamp  species  is 
tabulatr-il  in  an  cxhnvistivo  manner.  The 
broader  rclationsiiip  of  the  flora  receives  some 
attention  also,  a  number  of  interesting  com- 
parison? Vr'ri!-'  nnde.  The  agricultural  prod- 
ucts of  the  region  are  touched  upon  briefly, 
qwdal  floostderattOD  being  given  to  the  in- 
fluence of  drainage  and  soil  compoaitaon  upon 
the  native  and  cultural  vegetation. 

Anatomical  notes  upon  the  leaf  structure  of 
a  number  of  the  moat  interesting  spedoB  eoo> 

logically  constitute  n  very  important  feature 
of  the  work.  The  notes  treat  chiefly  of  the 
adapted  atruotuxes  of  the  leaf,  emhraeing  e 
brief  deaoription  of  the  leaf,  the  epidermis, 
mesophyll,  mestome  and  stereome.  Much  is 
to  be  said  in  commendation  of  thorough  his- 
tological woric  of  Hut  sort,  a  field  of  investiga- 
tion which  must  come  to  play  an  increasingly 
important  port  in  all  comprehensive  ecological 
wnlr.  The  tut  eloses  witii  a  list  of  €he  pisnts 

of  the  region,  a  bibliography  of  the  books  end 
pspeis  consulted,  and  a  full  index. 

Fbeobbio  £.  CucMnm. 
Diimnemr  or  Nibb&ska. 

Monographie    der    Termiten    Afrikas,  By 
Tngve  SjSstedt.  Kongl.  Svendcs  Vetens- 

kaps-AkadfinlcTis  HandlinRar,  Vol.  xxxiv.. 
No.  4,  1  m)  (received  late  in  1901).  Pp.  230. 
Plates  iX. 

Africa,  the  dasaio  land  of  Tamitee^  has,  in 

recent  years  had  its  tormitid  fauna  quite 
thoroughly  explored.  Kew  species  have  beeu 
ooming  thick  and  fast  from  the  pens  of 
Sj8atedt»  Wssmann,  and  Uaviland;  ud  now 
'he  work  is  capped  by  an  excellent  mono^apb 
from  the  hands  of  the  Swedish  studerit. 

The  author  has  had  at  his  dispossl  praeti-> 
cnlly  nil  of  the  available  material,  and  with 
great  care  has  produced  a  work  that  wiU 
alwaya  be  the  besis  for  the  future  study  of 


African  white  ante.  Deeeriptiona  are  given  of 

82  species,  arranged  in  six  genera ;  and  tables 
are  given  for  the  determination  of  the  species. 
One  of  the  notable  features  of  the  work  is  the 
attention  paid  to  biology.  The  hsbitrof  each 
species,  when  kno\TO,  nre  detailed  nt  consider- 
able length,  and  four  of  the  plates  represent 
nests  or  parts  of  them.  We  are  aooustomed 
to  tliink  of  Termite  nests  as  being  pyramids! 
in  shape,  but  this  applies  only  to  certain 
species  of  Termes;  the  nests  of  Eutermes 
aurivilli  and  B.  fwigifobtr,  whidi  are  illus- 
trated, are  larger  nt  the  top  than  nt  the  ba.*e, 
and  have  the  appearance  of  some  gigantic 
mushroom.  The  tree-nests  of  B.  mhrnnm  and 
E.  arboricola  are  also  figured,  the  former  at- 
tached to  the  twigs,  the  latter  to  the  trunk  of 
a  tree.  Accounts  are  given  of  how  the  natives 
coUeet  oertain  »pecic8  for  cuting,  and  of  how 
other  spcciw  collect  grass  and  leaves,  and 
conduct  their  mushroom  gardens.  Two 
bibliographiea  are  appended:  One^  a  list  of 
papers  on  African  termites;  the  other,  a  list 
of  termitid  literature  published  since  Hagen'a 
'Monograph  of  the  Termites'  in  1855. 

Nathaw  Bakes. 

BCIENTIFIO  JOURNALU  ASU  ARTICLES. 

Tbi  Jannaiy  number  of  die  BoianieoX  Oor 
mHU  (the  first  of  Volume  XXXIII.)  opens 

with  nn  article  on  'Binueleafe  Cells  in  Certain 
Hyuieuomyoeli-'ji,"  by  R.  A.  iiarper,  of  the  Uni- 
veni^  of  Wisconsin.  Dr.  Harper  oonfimis 
and  extends  the  restilts  of  Mnire,  finding  the 
youug  cells  of  numerous  Uymenomycetcs  to  be 
binudeate.  On  the  basis  of  these  and  other 
obsemtions  he  then  discusses  the  relationship 
of  the  Basidiomyeete*!  with  the  Aseomycete?!, 
controverting  the  conclusions  of  Massee,  and 
holding  that  "the  widespread  oocunraoe  of 
reg^ilarly  binucleated  cells  in  the  Basidiomy- 
cetes,  with  the  additional  evidence  that  these 
odb  reproduce  by  eonjugate  divieion  and  con* 
stitute  the  reproductive  scries  in  each  indi- 
vidual through  nt  least  a  considerable  part  of 
its  iife-iustory,  leading  up  to  the  formation  of 
basidis,  while  no  suoh  binucleated  ceUs  are 
found  in  A^'coniycctcs,  in  cither  vej^  tntivo  or 
ascogcnous  hyphie,  shows  that  the  two  groups 
are  widdy  seperuted  phylofenetically.  •  *  * 
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On  the  other  hund,  it  in  quite  clear  that  the 
biiunlf'uted  cotulitioii  in  the  liypliie  of  both 
groui>s  still  further  »tnm{(tbeiui  the  evidence 
for  ibe  relAtionthip  between  tlae  rusts  snd 

Basidioinycctes.'"' 

Judson  F.  Clark,  of  Cornell  University,  dis- 
cussort  tho  'Toxic  proijorties  of  some  copper 
coinpi>uiids,  with  speoial  referoncc  to  nordcaux 
mixtun.'.'  Clark  shows  that  solution  of  such 
of  the  Cu  (OH),  in  Bordeaux  mixture  as  is  of 
fungieidsl  ralue,  b  chiefly  aooompliflbed  by 
the  solvent  action  of  the  fungus  spores  thcui- 
selvei),  the  total  amount  of  copper  necessary 
heinK  probably  not  moie  thsa  one  part  in 
80,000.  The  amount  of  injury  done  to  the 
host,  wbirli  hits  fho  |>ower  of  absorbing 

the  copper  hydroxid  deposited  on  its  leaves,  de- 
pends on  the  specific  euseeptibility  of  the  pro- 
topln'^iii.  till'  s<il\cnt  propcrtios  of  tlic  <'<-ll  sap, 
tho  pcruieability  of  the  epiderniiei,  and  the 
iraather  conditions  following  spraying. 

O.  P.  Clinton,  of  the  University  of  Illinois, 
announws  the  discovery  of  ('ladochi/trium 
AliamaliH  Busg.  ou  AlUina  Flaniago,  near 
Cambridfce,  Massachusetts.  This  is  the  first 
tiiiK'  tlih  fungrus  has  been  found  in  America. 
Ue  d(»cribes  also  a  peculiar  temporary  sporan- 
gial  stage  which  it  had  not  been  preriously 
known  to  possess.  lie  was  also  successful  in 
penninating  the  resting  sporangia,  which  had 
not  been  accomplished  before. 

JT.  0.  Arthur,  of  Purdue  UniTevsi^,  dis* 

russps  briefly  'Clues  to  Kclationsluiis  anionp 
hetenscious  Plant  liusUs,'  and  lx?!>iio  M.  Good- 
din^  describes  aix  new  species  of  plants  from 
the  Kooky  mountain  lugion. 

Fifteen  pages  of  reviews  of  current  litera- 
ture and  four  pages  of  news  complete  the  num- 
ber. 

Thk  December  number  of  the  Anieri- 
can  Gt'ologittt  contains  a  portrait  and 
a  short  •  biographical  sketch  of  the  late 
Ralpli  1).  I.acoo  of  Pittsburg,  Pa.,  by  the 
Rev.  H.  K.  Ilayden.  Also  the  scientific 
work  of  the  late  W.  H.  Barris  of  Daven- 
port, Iowa,  is  described  briefly  by  C.  H. 

Preston  and  tlio  article  aei-onipanled  by  &  por- 
trait Neither  of  these  men  were  professional 
•ofentfata  but  their  oontributions  to  paleon- 
tology are  raluable  and  lasting;  'The  Lo«a 


of  Iowa  rity  and  Vicinity'  is  discussed  by  B. 
Shiinck.  lie  d.'scri1>e>  the  lossilfi  found  in 
the  loess  and  compares  them  with  the  forms 
now  living  in  the  Tieinity  and  otiier  loess  de- 
posits. E.  R.  Cummings  discusses  'A  Section 
of  the  Upper  Ordivician  at  Vevay,  Indiana,' 
accompanying  the  article  with  two  plates  of 
f.  ssilfl.  'The  Cleveland  Water  Supply  Tun- 
nel,* hy  S.  ,T.  Pieree.  Fnim  flie  eviileiuv  fxir- 
nished  by  this  tunnel  and  other  work  done  in 
the  vicinity  the  author  deserihea  a  deep  Y- 
shapod  preglacial  valley  einptyiii»r  into  Lake 
Erie,  about  nine  miles  long  and  at  its  great- 
eat  d^th  400  feet  below  the  lake  level 

Tk«  Journal  of  Phytieal  Chemigirif.  No- 
vember. 'Equilibrium  l>etwe<>n  Carbonates 
and  Bicarbonates  in  Aqueous  Solution,'  by 
Frank  J.  Cameron  and  Lyman  J.  Briggs; 
'Solubility  of  Gypsum  in  Aqueous  Solutions 
by  Sodium  Chlorid,'  by  Frank  K.  Cameron. 
These  papers  are  communications  from  the 
Bureau  of  Soils  of  the  United  States  Depart- 
ment of  Agriculture,  'iladiematical  Expres- 
sion of  the  Periodic  Law,'  by  S.  II.  Harris; 
*Tho  Optical  Rotatory  Power  of  Cane  Sugar 
when  Dissolved  in  I^ridin,*  by  Guy*  Uaurioa 

Wilcox. 

December.  'Oxidation  of  Ferrous  Solu- 
tions by  Free  Oxygen,'  by  3.  W.  VcBain.  It 

is  fnuiid  that  the  oxidation  of  ferrous  solu- 
tions by  free  oxygen  is  unexpectedly  slow  and 
that  it  increases  with  the  concentration  of  the 
ferrous  salt.  'Some  .\pi>li  cat  ions  to  Cheuiia- 
try  of  J.  .1.  Thomsdii's  Work  on  tl>e  Structure 
of  the  Atom,'  by  Felix  Lengfeld;  'Solubility 
of  Gypsum  in  Aqueous  Soluti<mB  of  Oertatn 
Klectrolytes,'  by  Frank  K.  Cameron  and 
Athertou  Seidell.  A  further  study  from  the 
Biirean  of  Soils.  In  dilute  solutions  the  solu- 
bility curves  follow  thi>  direction  indicated  by 
the  applieutimi  nt  the  mass  law  to  the  hy- 
jwthesis  of  electrolytic  dissociation.  For  high 
eonoentrations  this  ia  not  generally  th*  ease^ 
but  in  such  solutions  ionic  complexes  seem  to 
be  formed. 

SOCIETIES  A\D  ACADEMIES. 
TUE  NOBTU£A8TaBK  SECTION  Of  TH£  AMCBIOAM 

cHEMioiAL  aooiRr. 
Tbb  regular  monthly  meeting  of  the  Seotiun 
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was  held  in  the  rooms  of  the  Geraan  Tum- 
verem  on  Tuwday  evening,  January  28.  Dr. 
JfunM  Lodte,  of  Y*k  UuiTenUr*  •ddzenad  iba 

Society  on  '  Some  Beont  PvoUtinB  in  the  Sys- 
tcnintiuition  of  Inorganic  Compounds.'  The 
impcT  was  a  re^iuuc-  of  some  work  ou  tlic  solu- 
bility of  ▼arioiu  alums,  and  of  eertein  double 
siili>hat<'s,  which  hns  been  in  proprpss  for  snv- 
eral  years  in  the  laboratories  of  the  Shctheld 
Scientific  SehooL  It  ma  shown  that  when 
the  solubility  of  the  alums  of  aluminium, 
vanadium,  chromium,  and  iron  with  ammo- 
nium, sodium,  potassium,  cireium,  rubidium, 
and  tbaUium  is  e^QMressed  in  tfrum-moleculcs 
per  litor  of  water  as  a  function  of  the  atomic 
weight  of  the  trivalent  metal,  a  figure  is  ob- 
tained in  which  the  straight  lines  eonnectiiig 
the  solubility  of  any  two  trivnlcnt  metals  with 
successive  univalent  metals  meet  in  a  point,  if 
prolonged.  It  was  assumed  that  the  points  of 
solubtlitj  stand  in  fixed  mathematical  ratio  to 
one  another,  and  it  wa-;  sliowii  that  if  the  dif- 
ference of  the  solubility  of  the  aluius  of  a 
trivalent  tnetal  with  two  alkali  metals  is  called 
the  increment  of  solubility  of  the  latter,  then 
the  ratio  between  the  increments  of  solubility 
of  the  corresponding  alums  of  two  trivalent 
metals  for  any  two  alkali  mctnls  is  a  constant. 
Tlu'^  K'  iieral  law  was  amply  l  unfirnu  "!  by  the 
experimental  results,  and  it  was  shown  that 
the  solnhilitsr  of  new  alums  could  be  pre* 
di<  t«<l  with  considerable  accuracy. 

Dr.  B.  8.  Jderigold,  of  the  Worooster  Poly- 
technic Instihite,  read  a  paper  on  'Some  Re- 
cent Work  on  Tranium,'  in  which  he  described 
the  mcthrvd  anrl  nprflrnt?i«i  for  obtaining  pure 
anhydrous  urnnous  bromide  and  the  use  of 
this  substance  for  the  determination  of  the 
fttntnic  wei>?ht  of  uranium.  The  mean  value 
of  two  sets  of  experiments  was  238.52,  about 
one  unit  lower  than  the  Meant  values  of  Zim< 
merman.  Hrnrv  Fay. 

Secretary. 

RicnoN  or  AKTHROMlJOOr  AND  PSTCHOUXIT  OP 

THE  XEW  YORK   AOADKMV  OK  SCIENCES. 

A  MEETING  was  held  on  January  27.  The 
chairman.  Professor  Farrand,  after  opening 
the  meeting,  called  on  General  James  Grant 
Wilson  to  preside. 


Mr.  F.  S.  D<  11«-nlitnifrh  explained  bis  under- 
standing of  the  location  of  the  historic  towns 
and  'nations'  of  the  Rio  Grande  valley  in  New 
Mexico  prior  to  1630.  This  difltert  ndi<»Jly 
and  entirt'ly  from  the  pnwnt  accepted  ar- 
rangement. He  maintains  that  the  location 
of  Tiguex,  rather  than  Oibola,  is  the  kqr  to 
the  corrfet  ^olutinn  of  this  problem,  and  from 
iitrong  evidence  derived  from  Beuavidea,  Eape- 
jo,  Oastafieda  and  others,  he  locates  Tiguex 
near  Snn  Antonio  station.  The  site  at  I5er- 
nalillo,  for  this  ((iilral  town,  so  long  advo- 
cated by  Bandclier  antl  his  followers,  he 
dedarea  is  impossible.  With  Tiguex  at  San  An- 
tonio station,  the  fanniis  'Si  vcn  fitirs  of  Ci- 
bola,' which  Baudelier  placed  on  the  site  of 
modem  Zufii,  are  thrown  instead  into  south- 
wr-'itt  rn  New  Mexico,  eitlier  on  the  Gila  near 
Old  Camp  Vincent,  or  Old  Fort  Wist,  or  be- 
tween these  and  the  Florida  Mountains,  witli 
the  balance  in  favor  of  a  site  on  the  Gila. 
Cicuye,  iristeatl  of  teinfr  at  Pcro«,  was  appar- 
ently a  Tompiras  town,  cither  what  has  been 
erroneously  called  Qran  Qmimm  or  some  vil* 
lago  of  that  locality.  The  Braba  of  Coronado 
would  fall  in  the  vicinity  of  the  present  Co- 
chiti,  instead  of  at  Taos,  and  Tusayan  instead 
of  being  at  the  Moki  Towns,  would  fall  in  its 
position  20  icapu-s  f.'O  or  00  miles)  northwest 
of  the  position  of  Cibola. 

Mr.  Harlan  I.  Smith  presented  a  paper  on 
the  'Hau|itman  Earthwork,'  in  Ogemaw 
County,  ifichipan.  The  discovery  of  this 
earthwork  was  first  announced  by  him  in 
SciBKCB,  June  31. 1901  (p.  901).  Personal  ob> 
sfrration  in  July  enabled  biin  to  correct  its 
location  sonu'what.  It  is  ou  .Section  33  or  34, 
or  both.  T.  22,  N.  (instead  of  31).  R  1,  K  It 
was  found  to  lie  in  a  lumbered  pine  area,  and, 
unlike  most  such  earthworks,  far  from  ntiy 
watercourse.  It  is  covered  by  dcu»c  under- 
growth and  fallen  timber.  It  is  composed  of 
a  riiiHHl.-il  embankment  of  earth,  nbrmr  -3  fc«'t 
high  and  12  feet  wide,  encircling  au  area  about 
197  by  177  feet;  ontside  this  is  a  ditch,  2  feot 
deei>,  '"i  fri  t  wide  nt  the  toj),  but  narrowing 
towards  the  bottom.  Siffiis  of  another  em- 
bankment wore  seen  outside  the  ditcii.  and 
within  the  enclosed  area  were  eeTeral  hum* 
hodcs  which  may  pfove  to  be  mounds  or  siuf 


Digitized  by  Google 


310 


SCIENCE, 


[N.  8.  Vcn.X'V,  NckSn. 


ilar  works,  i  licro  aro  three  oi>cuing8  in  the 
embankmeDt.  The  antiquity  of  the  woik  is  m- 
dioated  by  the  praBeTx  c  of  large  pine  stumpis 
on  the  embankment  and  m  the  ditch;  the  larg- 
est stump  measured  13  feet  4  inches  in  cir- 
eamference. 

An  effort  is  being  made  to  have  ihls  ancient 
work  cncloiHMl  in  a  state,  county  or  township 
p«ric  The  land,  now  wovtli  perhaps  has  than 
$10  nn  nero,  can  cosily  bo  secured.  If  neg- 
lected, the  road  to  be  built  on  the  lino  between 
sections  33  and  34  will  probably  d^troy  the 
work. 

Dr.  John  R.  Swanton  reportotl  some  rt-^ults 
of  liifl  investigations  into  the  mythology  and 
urigin  of  the  Baida  Indians  of  northern  Brit- 
ish Columbia.  The  whole  Haida  people  is  di- 
vided into  two  clans.  Raven  and  Eagle,  each 
of  which  is  strictly  ezogamic  with  descent  in 
the  female  line,  and  has  its  own  crests,  its  own 
names,  its  indept'iidenf  traditioiiiil  centers  of 
origin.  Each  is  subdivided  into  a  number  of 
familiea.  The  Baven  dan  tnoes  its  origin 
from  a  single  legendary  ancestrpss,  who  Is  re- 
puted to  have  emerged  from  the  waters  with 
the  Haida  island.  Some  families  of  that  clan, 
howaiver,  inu-e  their  descent  from  o^r 
sourrrs.  'J'ho  Eagle  clan  hns  nimh  less  tra- 
ditional unity  of  origin,  and  there  arc  certain 
indications  in  Hbe  tradition  that  this  clan  ia 
of  foreign  origin  or  at  least  lias  rceeived  con- 
siderable admixture  of  foreign  blood.  One  im- 
porttmt  faiet  liiat  aeema  to  feSat  to  die  Bavan 
elan  aa  the  indigenoua  alement  b  the  gnat 
prepondernnc<>  of  Ravens  among  the  aupeniat* 
ural  beings  of  the  island. 

R.  8.  WOODWOIITII* 

8«eniarp. 

SECTION-  OF  ASmONOMY,  MlYaiOS  AND  CHSK18TRY. 

The  Prctinn  of  Astronomy,  Physics  and 
ChemiBti^  met  at  the  Cliemists'  Club  on  Teb- 
mary  S.  Mr.  O.  B.  Pegiam  addressed  tha 
Section  on  the  subject  of  'Experimental 
.Mctliods  of  Studying  liadio-Activity.'  Hr. 
Pegram  described  the  principal  methods  which 
have  been  used  in  the  «tudy  of  radio-aetiTO 
substances  ntid  iil^n  gave  .-i  brief  summary  of 
the  more  important  results  so  fur  obtained. 


The  address  was  followed  by  a  very  interest- 
ing diseuBsion  of  the  subject. 

F.  L.  Tofts, 

ZOOUXJICAL  CLUB,  UNIVeRSfTT  OP  CHICAOO. 

At  tile  ii:ert;ng  of  Oetulier  23«  1901,  thaipl- 
lowiug  paper  was  presented: 

'The  Origin  and  Development  of  the  Wingi 
of  Coleoptera':  W.  L.  Toweh- 

The  embryonic  origin  of  tbe  wings  was  stud- 
ied in  LepUinotaraa  decemlincata,  where  the 
hind  wings  were  found  to  be  derived  from  the 
rudliiient  of  the  mctathoracie  spirar-le.  The 
elytra  are  also  probably  derived  from  the  re- 
mains of  the  mesothorade  spiraenlar  diak; 
wliieli  arc  left  in  the  segment  oftcr  the  anterior 
migration  of  tbe  spiracle  of  the  mesotboraz. 

In  Hie  lame  of  several  species  of  beetlst  tibs 
wings  were  found  to  develop  in  one  of  thns 
ways:  (1)  Directly  beneath  tho  cuticula— 
Carabide,  Ccrambycidie,  Buprestids  and  oth- 
ers; (S)  in  a  shallow  peripodal  see,  wldeh  is 
broadly  oi>eri  against  the  cuticula — Scara- 
baudie;  (3)  in  a  closed  peripodal  sac  which  is 
removed  to  a  greater  or  leas  distance  from  tiie 
surface — Coccinellida?,  Chrysomclida;. 

In  tho  wings  there  is  a  larval  temporary 
tracheal  system  which  develops  from  the  oelk 
of  tiie  hypotmhal  membrane  of  the  tradiaa! 
trunks.  This  system  i'^  functional  In  the  late 
larva,  prepupa  and  early  pupa,  but  is  destroyed 
during  the  pupal  stage,  probably  by  fermente 
in  the  hemolymph  and  not  by  phagocytes. 

The  elytra  and  bind  winc-s  wppo  found  te 
have  un  essentially  similar  structure,  botlt 
gross  and  microscopic,  and  an  Aarafoie 
homodynamous  organs.  The  development  of 
scales  and  glands,  the  development  and  finer 
structure  of  the  cuticula,  and  Ibe  behavior  of 
the  hypoderm  were  followed  in  detail,  and 
have  given  in(eres(iTig  rnptilts. 

The  conclusion  reached  is  tliat  the  wings 
of  beetles  are  homologooa  to  thcae  of  other  in' 
sect"?,  but  are  specialized  rcduflion.  They 
are  not  divergent  organs  specialized  for  a  new 
function,  aa  was  stated  by  Kriger. 

MEETIVC    OF    NnVFMPFR    6,  1001. 

'Spermatid    Traii&iormations    in  OryUu* 
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asgimilui  with  Spicial  Jteferonoe  to  the 
Nebenkem:  W.  J.  liAUidUARTNKR. 

After  the  anaphase  of  tlw  seoood  spennai- 
tooyte  division,  tlu-  clironiosomos  separate  and 
break  up  as  has  beea  described  in  other  forma. 
But  n  the  iracleu*  elongates  to  fom  the  head 
of  the  spemiatosoon,  it  furms  a  tube  instead  of 
a  solid  mass  m  described  for  other  forms.  The 
head  hoii  a  darkly-staining  outer  wall  of  chro- 
matin, and  a  boUow  deer  spece  pvobaUy  filled 
with  nuclear  sap. 

The  rwrnaining  fibers,  after  they  are  cut  by 
Ae  dhrieion-plan^  beoome  fewer  and  thicker; 
their  ends  bend  together  and  they  form  a 
'striated'  nebenkern,  a  condition  not  previ- 
ously described.  This  striated  nebenkern 
looki  like  an  egg  with  dark  drawn-out  endSy 
and  Boveral  (frpqiiently  five)  dark  cross 
strise  parallel  with  the  long  axis  of  the  celL 

In  a  ittlatiTely  ahort  tine  the  fibers  break 
up,  and  soon  the  dark-staining  substance  ap- 
pears as  a  round  ball,  which,  with  the  immedi- 
ately surrounding  clear  space,  is  enclosed  by 
a  summnding  membrane.  In  croRS-soction 
this  appears  as  a  dark  circle,  a  ring  of  cker 
space  and  another  dark  ring. 

As  the  sjdal  filament  grows  out  it  passes 
over  the  surface  of  the  bounding  niomlirnne. 
and  not  through  the  nebenkern.  Soon  after 
tkia  the  nebenkern  elongates,  loses  the  ring, 
and  the  dark  ball  passes  back  (away  from  the 
nucleus)  ulorifr  the  tail,  sometime  Lredkinj; 
Up  into  several  small  drops.  The  substance 
is  thus  distributed  ever  ^  tail  and  forms  a 
eovering  for  it 

A  second  body  in  the  cytoplasm  is  smaller 
and  always  lies  in  the  angle  between  the  nn- 
dsus  and  the  nebenkern.  As  the  ndienkein 
pafKOS  bnekward  and  di^appear=;,  it  moves  up 
against  the  nuclear  membrane,  passes  to  the 
ftent  end  of  the  elongating  head  and  forms 
the  point.  Tt.s  firijrin  eould  not  be  d.-terTnined, 
but  from  its  destiny  it  corresponds  to  an 

C.  IC  Cbiio^ 
rat  nxas  mujmux  or  •omvoi. 

TiTR  foriTtal  midwinter  meeting  of  the  Te.v- 

«s  Academy  of  Science  was  bold  in  the  rooms 


of  the  Business  Men's  Club,  at  Waco,  on 
Thursday  evening,  December  2G,  and  Friday 
momingr  Deeember  27»  1901. 

The  speaker  at  the  evening  session  was  Dr. 
Jfrederio  W.  Simonds,  Professor  of  Geology 
in  the  State  fTniversity'.  He  was  introduesd 
by  the  president.  Professor  J.  C.  Nagle,  of  the 
Agricultural  and  Mechanical  College  of  Texas. 

The  subject  as  announced  was  'Petroleum.' 
The  speaker  opened  with  a  brief  statement 
rf>ncemine:  lhc  oil  di-vrloi)ni('nt  in  the  .'^tate  of 
Texas — a  comparison  having  been  made  with 
the  fields  in  the  Nordi  and  in  Oslifbmia.  Be 
then  entered  upon  a  discussion  of  the  nature 
of  petroleum,  showing  its  position  in  the  by- 
dro-carbon  compounds  and  commented  at 
some  length  upon  its  physiotl  properties.  The 
theories  of  the  origin  of  petroleum  received 
special  attention,  references  having  been  made 
to  the  early  work  of  the  late  Dr.  T.  Sterry 
Hunt  and  the  moi"e  recent  work  of  the  latn 
Professor  Orton  as  well  as  to  the  investiga- 
tions of  many  other  distinguished  students. 
The  evolution  of  the  oil  well  from  that  whidi 
was  hand  drilled  (o  the  modem  steam  drilled 
well  was  discussed  and  the  latest  statbtios  of 
the  oil  industry  both  in  the  United  States  snd 
in  Texas  announced.  With  the  generous  as- 
sistance of  Dr.  A.  F.  Sontagg  thirty  ezoeUeot 
illustrations  of  the  prraent  condition  of  the 
oil  developniMit  in  Tenssy  induding  ssranl 
Beaumont  guaheis,  were  throim  upon  the 
screen. 

At  the  morning  session  the  fallowing  papers 

were  presented:  'The  Petroleum  of  .TefTerson 
County,  Texas,'  by  Professor  H.  H.  Harring- 
ton, of  the  Agricultural  and  Mechanical  Col- 
lege of  Texas.  Of  this  oil  he  says :  "ItmakflS 
an  excellent  fuel  oil;  but  this  is  not  to  my 
mind  its  most  promising  feature.  The  sul- 
phnr  whidi  it  contains  (about  S  per  cent)  is 

larger  than  that  found  in  any  other  known 
petroleum;  and  is  a  menace  to  it  as  a  source 
of  illuminating  oil  or  kerosene.  Unlike  most 
iither  tn]^  in  tlie  I'nited  StStSS,  it  bSS  asphalt 
lor  a  h:\<r  *  *  *.  This,  it  scorns  to  mo,  is  the 
key  to  its  usefulness.  Distilled  it  fumiabes  a 
good  quantity  of  keroeene  fraetion,  hut  witb 

a  high  boiling-point  and  leaves  a  reiiiduc  of 

fine  asphalt,  not  excelled  perhaps  by  that  of 
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Trinidad.  A  protective  tariff  on  a^^phult  i.s  ull 
that  is  needed  to  increase  the  value  of  die 

Beainont  residue. 

#   *   »   «  « 

The  following;  in  &  detailed  aualysia  of  the 
oil:  Sp.  Or.=:.9]2 — wry  heavy.  Begins  to 
distill  at  TO'C.  and  boil  at  150'C.: 

70°— loCC—  3.337%  eomes  Oret. 
ISO"— 260" C. — il.OO  •*  " 
2G0°—3O0''C.— 19.00  " 
300"— awe— 20,00  "      "  " 
Above  U0*C.—1«J7  "  " 

'<Tbe  ftnt  distillate  beW  160*C.  is  wh»t  is 

ordinarily  known  as  the  'Benzine  Fraction; 
and  as  noted  is  8.33%  of  the  crude  oil;  it 
boils  at  TO*a  150*  to  S<IO*C.  is  the  iUtnninat- 
inK  oil  frftctiOA;  390"  to  :tiHr('.  are  the  lifrht 
lubricating  oils;  and  .100''  to  ;if>0'^C..  heavy 
lubricating  oils,  inixed  with  asphalt.  The  re- 
maininer  181%  is  asi^alt.  As  before  men- 
tioned, the  amount  of  f>ulphur  in  the  oil  is  the 
greatest  obstacle  in  the  way  of  refining  it. 
When  the  illuminating  fraction  is  refined,  it 
requires  the  use  of  a  much  larger  percentage 
of  snlijliiirtc  ;>fi(l.  and  the  lo««  on  rffinin!?  from 
treatment  with  this  acid  is  much  greater  *  * 
than  takes  place  with  oils  having  a  paraf- 
fine  base  and  very  little  sulphur." 

Professor  Frederick  W.  Mall(>y.  of  the  Agri- 
cultural and  Hedianical  Oollege.  i>mBented  a 
pajier  on  'Factors  of  Progn-HS  in  Inswt  War- 
fan*.'  in  whie)i  lie  inili'  iiit  «i  the  lines  nf  pffnrt 
and  nascarch  among  economic  entomologists 
at  the  present  time  and  made  a  comparison 
with  similar  work  attenipt«'d  twenty  years  ago. 
He  grouped  the  warfare  roughly  into  four 
great  divisions:  Insecticides,  Cultural  Meth- 
ods, Parasites  and  Natural  Enemit-s,  aud  Cli- 
niiitic  Conditions.  The  \vli.-l.-  .li-.-iH-^i'tn  was 
from  the  standpoint  of  applied  ('ntt>mology  and 
a  plea  was  made  for  elementary  inatruetion 
along  these  lines  in  the  public  sehools  of  the 
State. 

Professor  D.  W.  Sj>eno«.  of  the  Agricultural 

and  Me<-hanicfll  f'ollepe.  4liseussed  the  '  KflFeets 
of  Trnlonged  Exposure  to  X-rnys  <>n  thf  Tin- 
man iiodj','  showing  their  extra^^rdinary  ef- 
fects, in  some  instances,  in  producing  a  disin* 

f('irr:it inii  innl  ili^c.-i-<'il  ludif inti  ihi^  skin. 
Ue  himself  had  his  hand  in  bandages  covering 


a  'hum'  of  some  months  duration  and  not  yet 

ilea  led. 

'  A  Preliminary  Report  on  the  Austin  Chalk 

T'^iidi  rlyiup  Wnrn  nnd  tlio  Adjacent  Territory' 
is  the  title  of  a  paper  presented  by  ilr.  J.  1^ 
Prather.  The  rocks  of  diis  formation  witfais 
theanNi  mentimied  weredeecriheiiminutelyami 
their  position  in  the  great  t'i>j)»'r  ('nnaeooo.'! 
Series,  pointed  out.  Reference  was  made  to 
the  early  work  of  Dr.  Ferdinand  v.  Boemer 
aud  n  li-^t  iif  fiftfH  ii  cliariu^fr-ri^f ic  fossils  given. 
Examples  were  aLso  given  of  the  vertebrate  re- 
mains found  in  this  formation  and  attention 
called  to  the  fruitfvilness  of  this  field  for  in- 
vestigation in  tliiiT  direction. 

Professor  T.  L'.  I'aylor,  of  the  Engineering 
Department  of  the  University  of  Texas,  gave 
an  account  of  t!io  *Bip  Springs  of  the  Edwards 
Plateau' — the  region  bounded  by  the  Colorado 
River,  the  International  and  Onmt  Northern 
and  the  Southern  Pacific  railma.U  showing 
their  fluctuation  in  discharge  and  offering  an 
ex))Ianation  therefor. 

Mr.  John  K.  Strecker,  Jr..  made  a  'Pre- 
liminary Kipurl  on  Tvi'ipfilis  mill  Bat  rui-lii:in^ 
of  AleLt?nnan  County."  In  this  pajK'r  are  re- 
corded many  interesting  and  valuable  oheerva- 
tions  extending  over  a  period  of  yearn  eoncem- 

ing  the  life  and  habits  of  these  little-known 
HptH'ics  of  aninml.H. 
The  closing  paper,  on  *Dr.  Ferdinand  von 

R.H  rticr.  Fatlu-r  nf  the  (Ji'i il. ri>y  of  Texas:  TTis 
Life  and  Work,'  was  presented  by  Dr.  F.  W. 
Simondfl  of  the  State  TTniversity.  Dr.  Boemer 
was  l  orn  at  Hildeshe'nn.  lliiiiMvcr,  in  181S,  and 
died  in  Breslau  in  1891.  In  1845  ho  visitc^l 
Texas  and  wrote  thefirtit  account  of  the  phj'sic- 
al  Reography  and  geology  of  the  State.  His 
monograjih  upon  flu  Cretaceous  of  Tt  xa< 
'Die  Kreidebildungen  von  Texas' — apj>eariil 
just  fifty  years  ago. 

Fbedeiuc  W.  Simonds, 
i9«erefary. 

Uwivf-ssmr  or  Tkxas. 

TUy.    KIJSIIA    MITfllKLL   StIKNTll-ll '  SCKIKTY. 

The  1^9th  nuvting  of  the  Society  wa.4  held 
oil  Fcbruao  II.  at  the  University  of  North 
Carolimj.    The  following  pajjers  were  read: 

'The  Pressure  of  Light':  J.  £.  Latta. 
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*A  Niln'ti-itil  li  (I'titiiry  ( .I'oiiift  ly  ■ :  AiicliinAXU 
HZKOER-SON. 

'The  Ab»ulute  ProiK-rtit^  uf  M<>lii-ule»':   J.  £. 

Mills. 

Chas.  Baskkrvili.k. 

Secret  ary. 

DiaCL  SSlOS    I XI)  CORRESPOyOENCK. 

A    CEOOKAinUCAL    SCKIinV    OK    .NORTH  AMERICA. 

Ip  a  {zeneral  American  GeoKraphieal  So- 
ciAtjr*  equivalent  in  rank  to  the  Goolotrital  S(j- 
oirty  of  ArrifTicii,  oniild  be  dcvelopcil  by 
following  Professor  Kusscll'ii  plaa  (Sciknub, 
Jan.  81),  there  is  no  queation  that  great  good 
would  cMiiit"  from  it;  but  I  do  not  believe  that 
his  plan  would  load  to  tlie  desired  end.  After 
statiug  eome  of  its  difficulties,  I  will  present 
an  alternative. 

Centralization  thnt  wojikons  local  nctivity 
is  of  doubtful  value,  it  is  perfectly  true  that 
the  pnblicationa  of  the  existing  geographical 
societies  ure  not  always  of  a  hiKh  order,  but 
they  are  the  beat  that  the  loenl  soricties  cau 
produce;  they  serve  a  very  useful  pur}>ose  in 
providing  opportunity  for  beginners  to  puhUah 
their  e.ii'ly  tfT'irt-:  tiny  are  the  neoi-ssury 
ateps  toward  something  better.  Furthermore, 
■everal  of  the  local  journals,  being  largely  con- 
cerned with  personal  narrativcH  of  outings  and 
excursions,  are  of  greater  iuterest  to  their 
local  Headers  than  any  general  and  aeientifie 
geographical  journal  could  be.  It  would  more 
likely  kill  than  kiiidlf  ^ri'fij^rapiiical  interest 
to  replace  such  local  journals  by  a  high-grade 
scientific  central  journal.  The  suJBcient  rea- 
son for  this  i?  that  the  great  majority  of  the 
local  readers  arc  not  geographers.  This  leads 
to  the  next  difficulty. 

So  equivalent  of  the  Geological  Society  of 
.\nii  l  ien  rnuM  lie  marie  by  uniting  the  exist- 
uig  geographical  societies  of  the  country. 
Candidates  for  membership  in  the  OeolofHcal 

Society  are  carefully  scrutinized.  Tliev  must 
have  had  good  scientific  training  and  they 
mmt  have  actually  aocompliahed  somediiiig 
in  the  w  iy  nf  geological  wmk,  either  in  die 
field  or  in  the  lecture  room,  before  they  are 
recommended  by  the  Council  of  the  Society 
for  election.   The  standard  of  training  and 

acrnmidisliinent  is  imf  by  any  means  dis- 
couragingly  high,  but  it  is  set  at  such  a  level 


that  membership  in  the  Society  really  means 
something  regarding  a  member^s  geological 
attainments.  There  is  not  a  single  geo- 
graphical society  in  tlic  country  in  which 
there  is  any  corresponding  requirement  for 
membership.  Any  reputable  person  who  is 
willing  to  pay  the  necessary  fee  tuny  lie 
elected.  The  societies  are  all  glad  to  add  his 
name  to  the  count  of  members,  and  his  fee  to 
the  treasury.  In  some  of  the  societies  it  oiay 
periiaps  l»e  assumed  that  a  oonsidorablo  num- 
ber of  members  feel  u  certain  interest  in  the 
general  subject  of  geography,  an  interest  that 
is  passive  rather  than  active;  Imt  in  nearly  all 
the  societies  there  is  a  large  number  of  mem- 
bers whose  interest  is  excited  chiefly  by  the 
meetings*  outings  and  excursions  that  the  so- 
cieties promote.  Even  in  this  respect,  only 
one  societ}',  the  Mazamas,  exacts  any  perform- 
ance as  a  measure  of  intersst,  and  the  perf  orm- 
anee  that  it  demands — the  ascent  of  a  moun- 
tain some  thousands  of  feet  in  height — is  no 
more  a  test  of  geographical  training  and  ac- 
oomplishnMiit  than  is  the  test  that  might  be 
exacted  by  a  yachting  or  a  hunting  chib.  By 
all  means  let  the  meetings,  outings,  excursions 
and  mountain  ascents  continue;  let  the  soeie* 
ties  that  conduct  them  flourish;  let  the  publi- 
cation committees  secure  the  best  narratives 
that  the  memben  ean  produce;  but  do  not  let 
ua  imagine  that  the  niMnheirs  of  these  sodeties 
arc  all  geographers. 

Turning  now  to  constructive  suggestions: 
Let  th»  proposed  society  be  satisfied  with  the 
northern  pnrt  nf  the  New  World  for  its  field; 
let  its  name  be  the  Geographical  Society  of 
North  America,  in  order  not  to  imply  that 
America  is  all  north  of  the  Isthmus,  and  not 
to  infringe  upon  the  nnme  jil ready  ix-ciipicd 
by  the  society  long  c8tablishe<i  in  New  York 
city.  Let  the  Tarions  geographical  societifls 
iif  Xnrth  America  be  invited  to  send  dele- 
gates, one  for  every  five  hundred  membi^rs,  to 
Pittsburgh  next  sttmmer  at  the  time  of  the 
meeting  of  the  American  Association;  and  let 
these  delegates  invite  fifty  or  n  hundred  per- 
sons of  real  geographical  attainments  to  be- 
come 'original  members'  of  the  new  society. 
Ja  I  those  who  nceei)t  this  invitation  meet  at 
Washington  in  Convocation  Week,  1903,  and 
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proceed  with  the  more  formal  orgouixatiou  of 
the  aoeiety.  Let  tihem  at  tbe  IjQgimun^  imi- 
tate the  Gcolojricnl  Society  of  Araericn  and 
other  societies  of  similar  grade  by  requiring 
that  all  approved  candidates  for  membership 
•hall  be  wdl'traiaed  and  productive  students 
of  KPo^rraphy,  or  of  some  pliaw  i>f  tluit  broad 
subject,  het  the  membership  fee  be  set  at 
audi  a  figure  that  the  aocAety  may  be  ttH-mp- 
porting,  able  to  conduct  its  own  j)u1>li(  atinn8. 
Let  essays  for  publication  be  corefuily  scruti- 
nized by  the  council,  and  let  it  be  recognized 
that  a  UMfely  peraonal  narrative  of  travel  no 
mnrr  rnnstitutea  a  geographical  esf^ny  because 
it  mentions  a  harbor  or  a  hill  than  it  consti- 
tates  a  botanical  eeaay  beeauae  it  mentions  a 
swamp  or  a  forest.  T^t  it  bo  understood  that 
nil  communications  must  present  an  objective 
account  of  some  element  of  inorganic  environ- 
dMttti  or  of  ■ome  organising  in  their  environ- 
ment, or  an  account  of  the  relationship  of  the 
two.  Let  such  treatment  of  the  subject  be  re- 
quired ae  shall  indieate  that  the  oontributorhaa 
had  sound  training  in  preparation  for  his  work 
of  observation,  description,  generalization,  in- 
ference and  so  on ;  let  the  work  of  apprentices 
and  amateurs  be  referred  to  looal  societies  for 
further  development  1m  fure  nowptanoe  in  tlio 
general  society.  In  a  word,  let  the  beginning 
be  marked  by  careful  attention  to  quality 
rather  than  to  quantity.  r>et  growth  bo  sound 
even  if  slow.  Let  membership  be  accessible 
not  to  the  mere  traveller,  the  lover  of  out- 
door nature  or  the  reader,  but  only  to  the  in- 
vest ipn  tor,  whether  he  stays  at  home  or  roams 
abroad.  Let  a  standard  be  set  that  will  de- 
mand tmining  and  aocomplislmient  on  the 
part  of  those  who  rench  it,  in  contrast  to  the 
dilottantt  isni  that  suffices  for  membership  in 
all  the  present  geoprnphical  societies. 

The  manifest  ditHeulty  in  the  way  of  estulj- 
liiihing  and  maintaining  such  a  i-ty  is  the 
great  diversity  of  interests  among  those  who 
should  be  considered  as  trained  geofntipliers. 
The  subject  is  n  natural  unit  for  schools  in 
its  elementary  rencljcs:  but  the  patlis  of  its 
maturer  soholara  are  divcrpi'tit.  The  geodes- 
is^  the  meteoroIoiKist,  the  hydrographorf  the 
peomorphologitst,  the  ethnologist,  the  econo- 
mist, might  perhaps  repel  rather  than  attract 


one  another,  so  unlike  are  their  Unea  of 
thought  and  their  methods  of  work.  Their 

usjiuciution  witli  Other  sciences  iniglit  be 
stronger  than  with  geography;  the  geod- 
esist  with  astronomy,  the  meteorologist 
with  physics,  the  hydrographor  witli  engi- 
tii-i'rinjr.  the  pcomorphologist  with  geology, 
the  ethnologist  and  the  economist  with  eth- 
nology and  economies.  But  difecaity  of 
specialization  characterizes  all  learned  socie- 
ties. In  the  Geological  Society,  the  paleon- 
tologist d(K;s  not  always  listen  attrnttively  to 
the  glacialist,  nor  the  petiegraphar  to  the 
physiographer,  and  all  these  sometimea  fail 
to  follow  the  local  stratigrapher.  Diversity  of 
interest  does  not,  therefore,  prohibit  the  effec- 
tive union  of  experts ;  and  such  a  union  along 
geographical  lines  would  be  well  worth  tryinjr. 
I  hope  that  others  who  may  be  interested  in 
any  asi)cct  of  this  scheme  will  send  a  state- 
ment of  their  opinions  either  to  Science  or  to 
Professor  Russell  direct.  If  a  (wnsiderable 
measure  of  interest  is  thus  indicated,  let  as 
beg  Prof<^<;or  Kussell  to  imweed  in  the  direc- 
tion indicated  by  the  majority  of  hia  corre- 
spondents and  take  the  necessary  steps  for  a 
preliminary  meeting  at  Fittsburs^  SO  that 
an  cfTcvtive  organization  may  be  made  at 
Washington  a  year  hence. 

W.  IL  Datis. 

H\BVAAO  UNlVBBSirr, 

Feb.  0.  1902. 

TBS  am  OP  ALKAu  sAura  to  th»  aott 

ST'KFACF. 

The  explanation  given  by  Means  (Scsknce. 
of  January  3)  of  the  accumulation  ot  soluble 

salts  on  the  surface  of  soils  by  the  differential 
action  of  capillary  and  gravitational  pores, 
seems  also  to  offer  a  correct  explanation  of  the 
Iciifjth  of  time  and  large  amount  of  Water  re- 
quired V  ;m  effectual  leaching-out  of  alkali 
salts  by  tlomiing.  The  fact  shown  in  the  in- 
Testigations  of  the  California  Staticm,  that 
in  coarsely  samly  lands  the  maximum  of  the 
Sidts  is  found  not  at,  but  at  some  distance 
bc/ow.  the  surface,  offers  a  correlative  cor- 
roboration. 

But  tins  (Xiiltmation  certainly  docs  nnt 
apply  to  the  case  referred  to  by  Means,  viz.. 
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the  Fresno  region,  wl^ere  the  ground  water 
originally  stood  forty  fe«t  Menr  tho  anrfaoe, 
while  now  it  is  at  a  few  feet,  and  sometimes 
at  and  ahovf  (lit-  soil  surface.  It  is  historically 
cerlaiu  llial  the  rtbe  of  tht:  grouad  water  came 
about  there,  as  at  many  other  points,  not  from 
direct  over-irrigation,  but  by  the  enormons 
leakage  of  water  from  ditchee  with  poroua, 
aaudy  bottoms  and  banks.  From  these  I  have 
frequently  tnosd  the  water  slope  sideways 
until  the  auger  reached  a  Ji  p'h  of  ten.  or  morf> 
feet;  and  the  gradual  ride  ui  liic  wuter  level  in 
Bsigbberiiiff  wdb,  whose  sides  remained  dfy 
save  \rithin  reach  of  the  capillary  rise  of  the 
water,  proved  plainly  that  the  water  was 
aseending  irom  tlie  original  level  by  hydro- 
statie  adjnatme&t,  not  by  penetration  from 
nbove;  where  as  a  matter  of  fact  irrigation 
iifteu  had  uut  even  begun. 

The  extraordinary  eeenmnlatioD  of  alkali 
salts  nt  thp  siirfju-o  tluit  i)c<nirri'<J  in  tliu 
Fresno  and  some  other  regions  of  the  San 
jreeqnin  valley,  are  clearly  due  originally  to 
the  leaching  upward  of  the  entire  mass  of 
alkali  in  the  •nib-strata.  The  investigations  of 
the  California  Station  have  shown  that  in 
the  arid  region  few  uplands  normally  contain 
less  than  from  5.000  to  2,500  pound-^  nf  soluble 
salts  per  acre  in  four  feet  depth;  and  much 
more  has  been  found  in  the  silty  substrata  of 
the  Salton  basin  in  southern  California*  fltran 
to  22  feet  depth.  When  nil  tlio  ?alt>  thus  con- 
tained in  40  feet  of  uiuterial  are  leached  to 
the  surfaee  in  addition  to  the  aecumulatioa 
nlrcady  existing  thorn,  tho  ovorwI.olininK  in- 
\asion  we  find  where  thctie  leaky  ditches  exist 
cannot  surprise  us.  E.  W.  HnoARD. 

KKl'Kl.M.s    iiy    S(  IKV  lll  tr  PVI'I'RS. 

To  THE  Editor  or  Sci£NCE:  Will  you 
allow   me   space   for   a   word  eoneem.' 

Ing  n  point  of  profi-':isirpnril  coiirlr'.'jy ?  It 
arose  in  connection  with  a  personal  csperi- 
enoe.  The  incident  h  wholly  trivial,  namely, 
the  failure  of  the  publishers,  or  editor,  of  the 
Ntw  York  Teachers'  Monoijmpfi.-^  lo  funii.-^h 
the  reprints  promised  of  an  article  which  ap- 
t>earcd  in  the  October  number. 

It  is  flio  cti?tora  of  writors  on  tcobnicnl  eei- 
once  to  exchange  copies  of  their  published 


monographs.  The  brochure  is  sent  frequently 
with  an  explidt-HUid  always  with  at  least 

the  implied — ^reqtiaat  for  a  similar  courtesy  in 
return,  upon  the  appearanee  of  anything  of 
the  receiver's  own  in  print.  Tite  rulutiou  thu« 
becomes  one  of  simple  duty,  which  may  not  be 
considered  or  disregarded  at  will.  To  each  of 
his  correspondents  one  owes  a  debt  which  is 
dlsdmxged  only  when  eoi^es  of  his  own  pub- 
lished work  have  been  sent  in  exchange. 

But  the  matter  goes  deeper.  The  contribu- 
tor to  technical  scientific  pcriodic&k  is  rarely, 
if  ever,  paid  for  bis  writings.  These  publica- 
tions, in  many  instanfes  founded  and  support- 
ed by  aaaociations  of  scientific  students,  are 
not  primarily  commercial  enterprises,  but 
vehicles  of  communication  among  scholars 
having  common  interests  and  ainn.  They  are 
means  by  which  is  made  possible  tiie  publica- 
tion of  monographic  literature,  the  printing 
nf  N^liifli,  in  the  nisijority  of  case*',  would  he. 
too  heavy  a  burden  for  the  individual  writer. 
It  is  part  of  the  meaning  of  these  teclmical 
journals'  existence  that  the  process  of  thus 
communicating  sciontific  thought  shall  be  fa- 
cilitated as  greatly  as  pos-sible. 

This  function  has  been  very  widely  and 
generously  recogiiizo<l  by  the  publishers  of  our 
reputable  scientific  periodicals  in  America.  It 
is  eqireBsed  in  the  custom  of  presenting  to 
eadl  substantial  contributor  a  larger  or  small- 
er number  of  separately  bound  reprints  of  his 
article  for  distribution.  Upon  the  free  ex- 
change  of  monographs  which  thus  becomes 
po.ssiblc  the  pi  liiilar  depend-  in  no  small  de- 
gree for  the  equipment  of  his  working  library ; 
for  this  literature,  which  represents  the  points 
of  Ininicdiat*  irrowth  in  Special  lines  of 
thought,  iiiuh  its  way  only  slowly  and  incom- 
pletely into  permanent  print.  It  is,  therefore, 
a  matter  of  seriou.<4  and  general  impntanoe 
that  these  rclnfioiis  between  contributor  and 
publisher  should  be  cordially  maintained,  and 
the  flagrant  infraction  of  them  should  not  re- 
main unknown.  KoberT  UaoDoUOAIiU 

XKW  YoKK  UXIVEKMITV. 

TUB  SACItAMKKTO  POHRSTS  OIT  XBW  MEXICO. 

To  riir:  Kditou  ok  Scikxck:  In  a  communi- 
cation to  your  paper  dated  November  8,  1901, 
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ttpon  tlie  Saaramento  foroits  of  New  M exi4M)> 
the  typist  made  me  my  that  tnea  26  feet  in 

diampter  wore  quite  common.  It  was  n»y  in- 
ttiutioii  to  iMy  '  treuij  from  two  to  five  Itxtt  etc. 

R0IN»T  T.  MtLL. 

sfiniri  /  /,'  \ini('LK8. 

NOTE  ON  tHE  £MBRYO  OF  NVJll'lliEA. 

ALTiiuiTaii  the  mature  embryo  of  iVym- 
phcea  Sm.  has  been  fre(|ueiitly  flipired  and  de- 
8orilj<?(l  diiririfr  tlic  List  half  (■«»ntttn-  n-^  typii*- 
ally  dicotyUHlunous,  the  interestintr  pajier 
of  Mr.  I^on  on  Nelumho  (Minnetoia  Sot. 
Studies.  Scr.  11.,  Part  5,  p.  645-55,  PI.  4S-50) 
made  a  further  investigation  de.-iirable.  Uav- 
iug  ttlreadj-  coni*iderable  niaterinl  in  htttd  with 
a  view  to  a  careful  Miudy  of  the  genua  (which 
is  npiirnnrliin^r  rfimiilrtinii).  I  liavf  pxaminod 
the  mature  and  germinating  embryos  of  sev- 
eral speeies,  and  stndied  the  drpelopnumt  in 
three  nx-mbers  <  f  widely  diflFering  8ub-genera, 
viz.,  X.  odonila  Ait.,  A',  ccerulea  Sav.,  and  A*. 
Lotufi  Ij.  The  course  of  events  aeems  identical 
in  all  of  these.  A  suspenaor  of  three  to  Hvc 
eetls  in  linear  »cries  is  formed,  upon  which  a 
'spherical  embryo'  of  some  hundred^s  of  oella 
develofM  aa  deaorihed  by  Mr.  I^ron  for 
Ntbunh^,  Thia  is  embedded  in  a  Koft  mar's 
of  endosperm  at  the  micropylar  end  of  the 
ovule;  three  fourths  of  the  length  of  the  si-e*! 
is  o^'cupied  with  perispenn.  The  spherical 
emltr.vo,  hriwnvfT,  imlikc  tliat  of  XilmnJio, 
gives  ri.^e  to  two  opposite  and  symmetrical 
outin^wtlM  near  its  lower  end.  These  become 
the  two  e<iunl  cotyledons.  The  int«'rvening 
apical  portion  of  the  sphere  Ix'comes  the  plu- 
mule, with  the  rudiments  of  two  unequally  de- 
veloped  leaves.    The  basal  portion  of  the 

sphere  Iici  -  iiks  flic  r:iilif'?i\  At  maturity  the 
embryo  exhibita  two  thick,  concavo,  hemisphrr- 
ieal  ootgrledOfiSy  applied  against  eadi  other  all 
round  by  thiir  edges;  while  the  central  con- 
cavity is  occupied  by  the  plumule.  The 
ondosjiernj  is  now  reduced  to  a  single  layer  of 
cells  and  a  line  of  thin  crushed  walls  betwedi 
these  atnl  tln'  cntylp(lrin<!.  A  Inr^'o  nnioimt  of 
oil  ia  stored  in  the  embryo  and  endosperm, 
with  a  little  starch  and  some  proteid.  The 
pvngpvrm  is  denselar  packed  with  stardi. 


It  seems  imwessary,  in  view  of  these  facta, 

to  modify  Mr.  I<yon'u  clati&ification  of 
Nymjilueacea'  among  the  Helobi».  If  we  are 
to  coubider  the  dcvolopnient  of  Xelumbo  as 
strictly  monoootyledonous,  then  it  must  he 

sepnrntcd  a  <iistiiu-t  itrdrr.  ,i>  some  writers 
have  already  placed  it.  However,  we  would 
prefer  to  interpret  the  peculiar  embryogeny 
of  Jfelumho  as  a  modified  form  of  dicotylod- 
ony.  The  symmetry  of  the  onrly  embryonic 
vaHcuiar  ttystem  supports  this  view;  and  the 
deeurrence  of  the  cotyledons  around  the 
radicle  is  paralleled  in  Trvpteolum.  Further, 
a  complete  fusion  of  the  cotyledons  along  one 
ed«e  has  been  noted  in  Nuphar  IvUa  hj 
Hegt^aier,  as  quoted  by  Hcnslow,  and  a 
much  more  pronounced  '])>iai<lo.monocotyled- 
ouy'  is  seou  iu  Trapa  natang,  Hanunculus 
fiearia.  etc.  A  number  of  strikiner  examplea 
and  suggestions  in  this  connection  are  fol- 
lowed up  by  Jieualow  in  his  paper  on  'A 
Theoretical  Orifrin  of  Endogens  from  £so- 
getis'  in  Journ.  Lint}.  Soc,  Limdon,  29;  4S5- 
528,  and  in  his  'Origin  of  Plant  Structures,' 
pp.  136-79.  Mr.  Icon's  observations  have 
numerous  interesting  bearings  on  Ilenslow'a 
theory. 

HeNBY  S.  CUNABU. 

CxtVEBsmr  or  Pknxbtlvajoa. 

WtLLlAU  LB  90T  BRaUN. 

Db.  Wilijam  Le  Roy  Bboun  (M.A.,  IX.D.), 
presitlent  of  the  Ahibama  PolytcKthnio  Insti- 
tute, died  suddenly  on  January  23.  He  was 
one  of  the  foremost  educators  of  the  countiy. 
and,  from  time  to  time,  Iind  lioon  prominently 
associated  with  the  leading  educational  insti- 
tutions in  the  South. 

Tn  recent  years  he  was  coospicuous  for  the 
groat  work  he  accomplished  as  a  pioneer  in 
the  field  of  techuical  education.  Since  1884 
he  had  been  president  of  the  Alabama  Poly- 
technic In^tittite,  and  under  his  wise  and  pro- 
gressive guidance  tliis  institution  bad  been 
developed  into  a  hi^bly  suoeessfnl  and  widely 
known  college  of  applied  science.  His  death 
will  be  an  immense  loss  to  the  cause  of  South- 
ern, indeed  of  national,  education. 

He  was  a  native  «f  Viiginia,  bom  in  IiOtt- 
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don  county,  1S27,  and  a  distinguished  Ulster 
of  Arts  of  the  UniTersity  of  Virginia,  when 
he  was  a  fellow  stmlcnt  and  an  intimate  friend 
of  a  group  of  prominent  Southerners,  includ- 
ing Br*  J-  A.  BraaduB,  WillUnn  Wirt  Henry, 
Prof^Mor  Prtnk  Smith  of  the  University  of 
Virginia,  and  others.  Dr.  Broun  was  gradu- 
ated in  1650.  He  was  elected  to  the  pro- 
feasorship  in  die  college  of  MiMUBippi  in 
1852  and  stayed  there  two  years,  then  to  the 
chair  of  uiathematics  in  the  University  of 
Georgia. 

In  1856  Dr.  Broun  founded  Bloomfield 
Academy  near  the  University  of  Virginia, 
which  be  conducted  successfully  until  the  out- 
break of  the  \v!ir  botwwn  tlie  States.  In 
1859  he  marriinl  ilina  Sallie  J.  Fleming, 
daughter  of  a  prominent  Virginia  family. 
She  has  been  dead  a  number  of  years. 

Dr.  Broun  onlistcd  in  the  Confederate  army 
as  a  lieutenant  of  artillery.  He  rose  to  the 
rank  of  lieutenant  colonel  in  the  Ordnance 
Deintrtiiiont,  and  on  account  of  hia  hi^ 
mathematical  and  scientific  attainments  was 
made  Commandant  of  the  Arsenal  in  Kicb- 
mond.    He!,  perhaps,  gave  tfie  kit  order  in 

that  city  directing  tbe  blowing  «p  of  the  CoB* 
federate  Arsenal. 

After  the  close  of  the  war  Dr.  Broun  was 
eloctt-d  to  the  ebair  of  physics  in  the  Univev* 
sity  of  Georgia,  and  in  1872  he  became  presi- 
dent of  the  Agricultural  and  Mechanical  Col- 
lege of  that  TTniversity.  From  1875  to  1888 

he  was  professor  of  mntheinatics  in  Vander- 
bilt  University,  Nashville,  Temu,  and  in  1882 
was  eleeted  president  of  the  Agrieulttiral  and 
Ifeehaaical  College  of  Alabama,  now  known 
as  the  Polytechnic  Institute.  He  remained  in 
Auburn  one  year  and  went  to  the  University 
of  Texas  as  professor  of  matbematics,  wlwre 
he  was  made  ehainn.Tn  of  the  faculty.  In 
1884  Dr.  Broun  was  reelected  pr^ident  of  the 
Alabama  Polytedmie  Institute  at  Auburn. 
He  had  served  continuously  as  president  of 
die  in^'fitiition  since  1884. 

Dr.  Broun  was  a  man  of  varied  and  accu- 
latB  scSiolatebip  and  of  rare  wisdom  in  the 
control  (if  a  prent  institution.  Broadly  found- 
ed in  the  principles  of  educational  science,  he 
always  planned  wiseljr,  and  was  ihs  first  to 


estabh'.sh  and  to  develop  several  new  branches 

of  scientific  educution  in  the  South,  such  as 
nifinual  training^  electrical  engineering  and 

biology. 

SCIEXTrFIC  XOTES  AMi  NEWS. 

Plans  have  been  formed  for  the  erection  of 
a  THftmorial  tower  and  meteorological  station  in 

hnioir  of  Dr.  J.  P.  Joule,  F.ILS..  at  S;.U'.  Che- 
>.liiro,  w  hi  n-  Itc  lived  from  1872  to  the  time  of 
his  death  in  1880. 

Dr.  Ed.  Sttcss,  professor  of  geology  at 
Vii  ini;i.  hii-  been  made  an  honorary  member 
of  the  Acadenqr  of  Sciences  at  St.  Petersburg. 

M.  At.rRKn  Prr\Hft  li;is  ],ci-n  elected  a  mem- 
ber of  the  l^aris  Academy  of  Sciences. 

Tkb  Frinoe  of  Wales  bas  been  admitted  as 
a  fellow  of  the  Boyal  Society. 

Dn.  J.  R.  DuKEV,  fho  \ven-kno\\-n  botanist, 
has  been  elected  a  fellow  of  Downing  College, 
Oambridge. 

Db.  Wilhblu  HrrroRK,  professor  of  physics 
nf  ^fiinster,  eelebrHted  the  fiftieth  anniversar>' 
of  his  prufesiiorship  on  January  12.  lie  was 
on  the  oceasion  made  an  hawmaj  doctor  of 
engineering  of  the  Technical  Bchool  at  Char* 
lottenburg. 

Thb  twenty-fifth  anniversary  of  the  pro- 
fessorship of  Augusto  Tamburini,  professor  of 
psychiatry  at  the  University  of  Modcna,  was 
celebrated  on  December  26,  by  the  presentation 
of  a  medsl  and  other  oereauaiieB. 

Pbofessob  Ebnst  von  LsYoeir,  the  eminsnt 

patliolofrist  at  the  T'niversity  of  Rorlin,  will 
celeliratf  liis  eightietli  l>irtliilu\  on  April  liO. 

I)k.  Karl  Pieske,  cngiui>c-r  in  the  hydrulog- 
ieal  bursau  in  Bwlin,  has  bsen  given  the  title 

of  'professor.' 

Dr.  C.  H.  Hkktv,  of  the  University  of  Geor- 
gia, will  shortly  resign  to  accept  a  position  in 
the  bureau  of  fmestry. 

Pkokrssoh  a.  C.  TTmiU'  in.  (if  raiiibrifVe  Uni- 
versity, has  been  appointed  advising  curator  of 
the  Homiman  Museum  at  Forest  Hill,  now 
under  the  charge  of  the  London  County  Coun- 
cil. 

Dk.  Auou'  Mkver,  the  new  head  of  the 
Pathological  Institute  of  the  New  Tork  State 
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Hospitals, lins  rn-nniinftul  il  ;]it'  reapiM-ititnu'nt 
of  Dr.  P.  IL,  Levine  an  head  of  the  chemical 
departnaent  and  of  Dr.  Brooks  as  associate  in 
bacteriolo{r.v. 

It  is  st;it.'.:l  ui  .Y.jf'ir.'  tliat  Trofcssor  K.  MW- 
lost'vich  has  succeeded  Professor  P.  Tuccliiui 
as  direetor  of  the  Astronomical  Obsenratoiy  of 
the  Hoinan  Colle^  ;ui<l  nf  tin'  a^trMtMniieal 
museum  counected  with  it.  Proftsisfiur  Tac- 
ehini  has  resigned  lui  «Mee  of  administrator 
in  the  Keule  Aoeademia  dei  Litn  .  :.  mid  Pro- 
fessor Yoltt  rru  has  lieon  appoiiu>  il  :  -  his  sue- 
ce<it»or.  Professor  P.  Viilari  iiavmg  heon 
unable  to  aocept  the  offloe  as  president,  an  deo- 
tir.ti  t.i  t)ie  proeidential  chair  vill  he  made 
early  in  June. 

Mil.  W.  S.  Bblce,  the  louder  of  the  Scottish 
Antarctie  espedition,  baa  seeured  the  servioea 
of  Cuptain  Thnmn=!  'Rf»brrts"ii.  wJin  f..r  the 
last  twenty  ycsars  has  sailed  regularly  eveiy 
spring  to  the  Acetic  regions  and  once  to  the 
Antarctic. 

Ptu  W.  Y..  n  AifSTrv  has  started  for  the  Sudan 
to  examine  the  upper  reaches  of  the  Blue  Nile 
and  the  Atbanu  He  expects  also  to  visit  Lsks 
Tsana,  in  Ahgnainio. 

^I.  TTt'nt  PS  Lr  "Roi  x,  thr  French  ex[>!orer 
and  ciril  engineer,  is  in  the  United  States  for 
the  purpose  of  ddivering  lectures.  His  first 
lecture  in  X.  w  York  will  be  given  en  Msrdi 
18,  hofore  the  Geographical  Society. 

The  Royal  College  of  Physicians  of  London 
has  appointed  Dr.  D.  Ferrier,  F.K.S.,  to  be 
llarvoian  orator,  J^r.  Culliiij;\vorlh  in  lie  Ksd- 
.'^liiiw  k-ctiirer,  and  Dr.  U.  T.  Bulstrode  to  he 

ilikoy  lecturer. 

PaoFE^tioa  WiLUS  L.  Moork,  chief  of  the 
Weather  Bure»a»  lectured  at  Wesleyan  Uni- 
v(>rsity  on  Fehinarv  18,  his  subject  being 

'Storm  Ph«'nonHiia.' 

The  British  Association  of  Technical  In- 
stitutions held  its  annual  meeting  on  January 
81,  when  Locd  Aveburj'  was  clcHno^l  pivsident 
for  the  en?;uintr  year,  and  delivered  nti  address, 
in  which  he  dwelt  on  the  neglect  of  modern 
languages  and  science  in  the  system  of  educa- 
tii>n. 

Dr.  a.  A.  Oaes.  professor  of  Chinese  at  the 


riiivrr-ify  nf  ('.iniliridge,  will  give  a  series  of 
leeturciS  at  Columbia  University,  beginning  on 
March  5.  They  inaugurate  the  new  depart* 
ment  of  Chinej*e,  established  at  the  University 
by  G<>iicral  Charpentier  with  an  endowment  of 
over  $200,000. 

Thk  death  is  announced  of  Dr.  Robert 
AdaniHon,  professor  of  logic  and  rhetoric  at 
(Jlasgow  Univer^iity  and  the  author  uf  nuincr- 
om  contributioud  to  philosophy,  including 
works  on  'Roger  Bacon'  and  on  the  'Philoso- 
phy of  Sdence  in  the  Middle  Ages.' 

1>K.  C.  M.  Gi  LDBEBG,  professor  of  mathe- 
mutieti  ut  Christiuitia,  died  on  January  14» 
aged  sixty-five  years. 

Mub  Cilif  BNCB  BoTSB  has  died  at  Paris  at 

the  age  of  seventy-two  years.  She  first  became 
known  as  the  translator  of  Danviii's  'Ori^Mn  of 
Species,'  to  which  she  prefixed  an  important 
introduction.  She  was  the  author  of  uuineroua 
work'i  anri  articles  on  philosophy,  ethies  and 
natural  science. 

Db.  Thou  as  Neall  Fenbose,  medical  direo* 
tor,  ITnited  States  Navy,  tetissd^'  died  on  Feb- 
maiy  18,  aged  sixty-seven  years. 

Captain  Chetnk,  R  N.,  who  was  present  as 
an  officer  with  the  three  Arctic  expeditions  that 
went  in  ssaroh  of  Sir  John  Franklin,  has  died 
in  Halifax,  N.  S.,  on  Febmary  9,  in  his  ser- 

enty-fifth  year. 

Mb.  Alfeisd  Wiujam  Bennett,  a  well-known 
English  botanistt  died  on  January  28.  Ae* 

cording  to  a  notice  in  tlif  Tv<>nJoii  Times  be 
was  bom  at  Clapham.  in  1833,  and  was  edu- 
cated at  TTniversity  College,  London.  The  first 
of  his  more  important  contributions  to  scien- 
tific literature  was  editing,  with  Mr.  Thiselton 
Dyer,  the  l^uglish  edition  of  Sachs's  'Text- 
book of  Botany,'  1876 ;  in  1889  be  publidied,  in 
conjuiK  tiiiii  wifli  Mr.  C.  Murray,  a  'Tlnnflbook 
of  Cryptogamic  Botany';  his  most  popular 
work  was  the  'Flora  of  the  Alps,'  which  ap- 
jK'are<l  about  seven  years  ago.  lie  was  a  fellow 
•  >f  *'  r  T.innean  SfK-iety  and  of  the  Royal  Mi- 
er«K.  (.pifal  Society,  the  Journal  of  which  so- 
ciety was  edited  by  him. 

In  a  recent  number  of  Sciknc  k  it  was  stated 
that  the  collection  of  Aino  objects  made  by 
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Professor  Baahford  Deau  iu  Japan  was  *pur- 
duwed'  for  die  American  Muaeum  of  NBtaral 
Histoiy.  It  should  Ikivl;  been  said  that  the 
museiun  reimburtici  Professor  Dcin-  f<,r  the 
sum  which  he  advanced  in  niakiu^  the  pur- 
ebBflee,  and  that  be  oontrilmtos  «•  his  share  in 
the  eoUectiim  his  field  expenses  and  services. 

A  BiiJ.  npproprinting  $50,000  to  enablo  Pro- 
fessor John  B.  Smith  of  Butgere  CoUc^  to 
make  experiments  for  the  eradication  of  mos- 
quitocs  has  been  reported  fararaUy  in  the 
Kew  Jersey  le^slature. 

The  position  of  assistant  in  pathology  with 
a  salary  of  $840  and  of  assistant  in  physiology 
at  a  sidaiy  of  $1,000  in  the  Bureau  of  Plant 

lT»(histry.  TVpartTTimt  of  AK'riculturc,  vsill  1:ie 
tilled  by  civil  service  examination  on  February 
S6. 

A  TKLGORAM  has  been  nceivcd  at  the  Har- 
vard OoUepr^'  OlJ^^t'rvatory  from  rmfessor  W. 
W.  Campbell  at  Lick  Observatory  stating  that 
Profeaaor  Perrine  ilnds  that  the  remarkable 
corona]  disttirbanco  in  the  Sumatra  irlipse 
was  uumediately  above  the  prominent  and 
onljr  sttnspot  visible  during  deren  days. 

At  the  meeting  of  the  GomMOtieut  Academy 

of  Sciences  on  February  12,  Professor 
A.  K.  Verrill  exiiibited  several  remark- 
able photographs  in  natural  colors,  made  direct 
from  nature  by  a  new  autochr<im;itic  process, 
invented  by  Mr.  A.  TTyatt  Verrill  of  New  Ha- 
ven- One  of  these  photographs  was  a  Bermuda 
landscape  in  which  the  beauttful  tints  of  the 

water,  etc.,  were  well  brought  out.  'I'liree  other 
plates  were  copies  of  water-color  drawings  of 
brilliantly  colored  Bermuda  fishes.  The  photo* 
frrH[>hic  reproduction  of  these  showed  accurate* 
ly  all  the  delicate  shades  of  green,  blue,  pink, 
purple,  yellow  and  orange.  The  intense  red 
colors  appear  to  be  the  moat  difficult  to  vender 

'y  flii^-  pr<-irr«:;  nt  prc'-f'Tit.  }i-it  n<^  ihv.ht  tin's 
will  soon  be  remedied  by  further  experiments 
now  in  proffress. 

The  third  iinuuid  CharhT  I  >;i y  meeting  of 
the  Sigma  Xi  Society  at  the  University  of  Ne- 
braska was  held  on  Pebrunry  14.  Professor 
Sanniel  Calrin,  of  the  University  of  Iowa  and 

i!'r(-('f'ir  rif  tlic  T'lWTi  rin ill ii;i(^ul  Sar\i-v.  was 

the  guest  of  the  Society  at  the  annual  banquet 


and  delivered  the  annual  address  on  'Beoords 
of  the  Greet  lee  Age  in  the  Upper  Mississippi 

Valley.'  The  lecture,  wliich  was  illustrated  by 
lantern  slides,  presented  the  important  discov- 
eries of  tlie  speaker  on  the  precise  limits  and 
characteristics  of  the  various  ioe  sheets  which 

have  boon  demon?itrated  as  present  during  tile 
ice  Jige  in  Iowa  and  the  adjacent  States. 

Nature  reports  that  at  the  recent  annual 
general  meeting  of  the  Royal  Scottish  Arbori- 
ciiltuial  Si.cicty,  Lnrd  Mansfield  said  he  w.is 
authorized  to  state  that  it  was  Mr.  Uanbur>- s 
intention  to  appoint  a  departmental  commit- 
tee to  inquire  into  and  report  upon  the  pres- 
ent position  and  future  prospects  of  forestry 
and  the  planting  and  management  of  wood- 
lands in  the  United  Kingdom,  and  to  cutisidcr 
wlicther  any  ftirther  measures  mipht  be  taken 
with  advantage^  either  by  the  provision  of 
further  educational  facilities  or  otherwise,  for 
thfir  promotion  and  encouragement.  Mr. 
Munro-Ferguson,  M.P.,  has  been  invited  and 
has  consented  to  act  as  chairman  of  the  oom- 
nuttee. 

Tub  London  Times  states  that  the  recent 
acquisitions  to  the  zoological  department  of 
the  British  Mitsaiun  of  Natural  History  in- 

<  ln.[<  tilt  interesting  collections  made  by  Sir 
Harry  Johnston  in  Uganda.  The  great  inter- 
est attaching  to  the  discovery  of  the  now  cele- 
brated okapi  faaa  ovevshadowed  the  rest  of  tiie 

collection  forwardrd  to  the  nui^rntn  by  Sir 
Harry.  It  coutaiocd,  nevertheless,  many  speci- 
mens of  considerable  seioitific  interest  Mr. 

Oidtield  ThnniitH,  the  mammalogiat  of  li  e  de- 
partment, has  been  unable  to  separate  specifi- 
cally the  five-homed  giraffe  obtained  near 
Mount  Elgou  from  the  ordinary  Korth  African 
form.  Till'  sprfimcn  has  unusually  dcvelope<l 
horns,  and  on  that  account  is  of  special  inter- 
est The  collection  of  birds,  though  small  in 
iiuttibor,  wa^  particularly  welcome,  since  it  wa* 
made  up  chiefly  of  big  birds,  such  as  vultures, 
stflrkf  and  herons.  Trnvelcrs,  as  n  nilo,  will 
not  take  tli.'  (i-duMr  i.>  -i;iti  :ind  liviTicr  home 
liirrls  of  this  dc.-seription.  The  ti-h<s  also 
proved  to  be  very  valuable,  as  thoy  wore  the 
first  specimens  received  from  Lakes  Victoria 
and  Barincro.  They  inoluded  two  •^ik ciini  ns 
new  to  science,  described  by  Mr.  Boulcnger. 
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IMVERSITT  AND  EDL  CATIOyAL  ySWB. 

It  will  be  remoriibeml  that  sfvorii!  '-iti/piis 
<>tiere«i  to  give  the  Jotuw  Uopkins  llnivereity 
a  now  aite  in  the  northern  Miburba,  oodMSting 

of  17<!  acres,  on  ■''onrlition  tlint  h  Tiiillion  dollars 
be  raised  for  the  erection  uf  buildings.  It  i» 
understood  that  the  condition  ha»  heon  with- 

driuvM  and  that  the  land  will  U«  p«>!*fiitcd  to 

ill'    riiiviTsily  at  tfio  i-i  N  l.rntiou  on  Vch.  '22. 

C'ooPER  U«JoN,  New  York  City,  has  received 
an  anonymous  gift  of  $350,000  to  be  added  to 
tlie  ondowniont. 

Thk  sum  "f  tr>,(X>0  Las  bfoii  bequcatliod  to 
the  AbtirdcL-u  Univer»it;,  tu  be  applied  to  the 
purpoaes  of  the  Umversity  «t  the  diMretion  of 
the  SI  tiai  >,  by  thelftte  Buigeon'Oenenil  Robert 

llnrvi  y. 

Imi'Rovements  have  been  completed  in  the 
Roteh  Building  at  Harvard  University  during 

tho  Inst  ffw  inorifh«  which  add  largely  to  it« 
facilities  for  the  study  of  mining  engiitocring. 
A  gift  from  J.  J.  8torrow,  '85,  has  made  po»- 
sible  the  entire  retittint;  of  the  laboratory  of 
metallurgical  chemistry,  A  new  laboratory, 
to  be  knowu  as  the  '(^impkiuii  Ai^uiy  Labo- 
ratory,' haa  been  fitted  up  in  •  Isrge  room  in 

thy  addition  on  thr-  i-;>~f  si,!,.,  aiiil  ;iii')t]i'T.  tlif 
'Simpkin»  ^Motallurgical  Laboratory,'  which 
ia  now  being  equipped,  will  oceupy  the  re- 
mainder of  this  section.  A  large  room  in  the 
northwest  corner  of  thr  hiifl<ling  is  to  be  used 
for  tlie  study  of  steel;  and  a  coiuplcte  set  of 
machinery  is  being  installed  for  this  t^urpose. 
The  laboratory  of  tiiot;illotrr;i["]iy  li;i>  l,ie<^n 
moved  to  tin'  ulrl  Inlirinary  Building. 

A  riHE  in  the  unutumicul  laboratory  of  the 
University  of  Minnesota  on  Jantutiy  25, 
caused  ii  I<>Fs  nf  i?10,00n.  Tlir  stmlentK  savcii 
the  valuable  libraries  of  I'rofcii'Sors  Erdman 
and  Reed,  hot  eome  collections  were  destroyed. 

FMmnoB  TicTOR  Vauohak,  dean  of  the 

Medical  College  of  the  TTnivcrsity  of  ^riclii- 
gan,  is  chairman  of  a  committee  composed  of 
reiwesaiitativss  from  the  leeding  schools  of  the 
United  States,  whose  object  is  to  make  it  pos- 
sible for  R  system  of  rrt^dits  fo  lie  standardized 
in  all  these  schools,  so  that  a  student  in  any 
one  of  tiiem  miij  transfR  to  any  other  widi- 
out  loss  of  standing.  The  coOeges  represented 


on  the  euinmittce  arc  Michigan,  Harvard, 
Pennsylvania,  Johns  Hopkins,  Columbia  and 
Western  Reverve. 

It  is  officially  announoed  that  law  students 

in  Germany  need  no  longer  hold  a  certificate 
from  a  classical  gj-mnasiun*.  but  mny  he  grad- 
uates of  the  Rcalgymua&itt  or  higher  Rcal- 
sehulen. 

TiiK  Dowager-Empress  of  China  has  issued 
an  edict  which,  after  pointing  out  that  many 
Chinese  have  studied  abroad  formerly,  but  that 
no  ^fanehus  have  done  so,  orders  the  Manchu 
elan  at  Court  and  the  genoriils  of  t-lfsht  ban- 
ners to  uuiuiuate  Manchus  of  between  15  and 
36  to  go  abroad  to  study  foreign  branches  of 
knowledge. 

Lord  Cubzon,  the  viceroy  of  India,  has  ap- 
pointed a  commission  to  visit  the  university 
centers  and  colleges  of  India  to  inquire  into 

their  |*ri »(>o('t>,  rcj>Mrt  uii  tlioir  WDrkinfr,  and 
recommend  measures  for  the  iiuprovcmcnt  of 
the  teaching  and  the  standard  of  leaming* 
The  commission  is  composed  as  follows :  Ujr* 
T.  Raleigh,  president;  Sj'ad  Hossain  Bilgrami 
Nawab;  ilr.  J,  P.  Hcwctt,  Secretary  to  the 
Hon>e  Department;  Mr.  A.  Pedlcr,  Director  of 
PuMic  Instruction  in  Henfrnl ;  Professor  A. 
Bourne,  Principal  of  Madras  CoUcge;  and  the 
Rev.  Mr.  Madcichui,  Principal  of  Wilson  Ool- 
letrr-.  Tloiiiliny, 

Dr.  K.  W.  IIall,  at  present  instructor  in 
biology  at  Yale  University  and  at  the  Afnrine 
Biological  Laboratory  at  Wood's  Holl.  haa 
I'l'.  11  i-ii>^a(;ed  as  instructor  in  biology  at  Le- 
higli  University.  Mr.  E.  A.  RegeBtein  (Massa* 
chu^tts  Institute,  '99)  has  been  appointed 
instructor  in  electrical  engineering  at  Ijdii^ 
TTniver«!ty. 

PfiUFt^-soR  'VON  Krafft-Ebbimg  18  about  to 
retire  from  the  diair  of  pqpdiiatiy  at  Vienina 
and  will  be  suooeeded  by  ProfiBBsor  W.  von 

Jauregg. 

Mb.  W.  £.  JouMsoM,  of  King's  CoUegOi  Cam* 
bridge,  haa  been  appointed  Sidgwick  lecturer 

in  moral  science. 

1'  :.  T'iKRRK  .Fw  T  1.  ixH-n  ek"cted  to  the 
ciiair  of  psychology  in  the  College  de  Franoe 
vaeant  by  -die  resignation  of  Profeiaw  Tk 
Ribol 
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THE  JOBNB  B0PKTN8  VNIVMBStTT  COM- 

UEilORA  Tl VE  ADDRESS.' 

This  is  imt  the  time,  althon^h  it  is  a 
birthday,  to  review  the  iufancy  of  this  Uni- 
versify.  Reminiacenees  of  the  cradle  and 
the  nunery  are  profoundly  intereBting  to 
a  very  '-m!?!]]  number  of  the  near  and  dear, 
but  accurdiug  to  a  formula,  which  may  be 
stated  with  mathematical  precision,  the  in- 
tereat  varies  invmely  aa  the  square  ef  the 
distance. 

It  is  meet  and  right  and  our  bounden 
duty  to  commemorate  the  munificence  of 
the,  founder,  who  in  his  grove  at  Clift(«« 
and  at  his  residence  in  town,  spent  the 
ehise  of  liis  life  in  pcrfectini;  a  i)lan  by 
which  his  fortune  might  be  made  to  benefit 
htiinani^.  Two  nohle  purposes,  the  edn- 
cation  oi^  yonth  and  the  relief  of  anffering, 
—  the  Johns  Hopkins  University  and  the 
JohnH  Hopkins  Hospital,  became  the  ob- 
jects of  his  thought  and  bounty.  It  would 
be  pleasant  to  dwell  upon  the  personalities 
of  his  early  advisera^—three  of  whom  may 
now  wntness  our  fervent  congratulations. 
We  mipht  journey  with  them  to  Cam- 
bridge, New  Haven,  Ithaca,  Ann  Arbor, 
and  Charlottesville,  as  they  engaged  in  en- 
quiries rcspcctinir  Hie  Tinturt'  and  offices  of 
thow  Ipfiduifr  uiiivi  iMit  ii's.  an  ('xnnijile  of 

•By  Daniel  C.  niliuHii.  I'louLjiit  of  the  Johni 
Hopkins  University  fn  iii  \H7'>  to  1901,  on  the 
OGcaaion  of  the  celebration  of  the  twenty-flftb  anni- 
versary of  the  founding  of  the  university. 
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oi'iginal  research,  praisewortliy  and  beoe- 
fidal.  We  might  sit  with  them  hi  a  little 
room  on  North  Charles  Street,  and  listen 

to  Presidents  Eliot.  Anyell,  and  White  as 
they  were  siibjeeted  to  'interviews,'  ro- 
corded  by  Uie  swift  strokes  of  the  sleno- 
graphie  pen,  and  now  preserved  in  our  at^ 
chives.  We  might  wonder  by  what  process 
the  Trustees  solix'ted  a  president,  and  be 
willing  to  learu  what  he  said  to  them  in 
his  earliest  conversation.  It  would  gratify 
some  cariosity  to  review  the  correspond- 
ence carried  on  with  those  who  afterward 
became  members  of  the  faculty,— and  with 
those  who  did  not.  It  would  be  an  extra- 
ordinary pleasore  to  the  speaker  on  this 
occasion,  to  awaken  the  memories  of  those 
early  dsn's  of  unbounded  enthusiasm  and 
unlettered  ideality,  well  described  in  a 
periodieal  by  one  who  was  here  at  the  ont- 
set,— days  which  nirpriaed  and  ddi^ted 
intelHqt'nt  obsen'crs. 

These  temptations  must  be  avoided. 
The  oceaaion  is  too  important,  the  audience 
too  varkd,  the  visitors  too  many  and  too 
distinguished,  to  wariaiit  tln"  cinplnv'Tnent 
of  Uiis  lirii'f  hnnr  in  pL-reonal  rominiscences 
and  local  congratulations.  We  are  rather 
bound  to  consider  some  of  the  grave  prob- 
lems of  education  which  have  en^ged,  dur- 
ing a  quai'ter  of  a  renlmy,  the  study  of 
able  and  learned  men,  and  have  led  to  the 
development,  in  thia  country,  of  the  idM 
of  Ihe  Univenily.  This  period  has  seen 
marvellous  improvements  in  higher  educa- 
tion, and  although,  in  the  lii<Jtnr%'  of  iiitt  lli  t^- 
tual  development,  the  niueteeuth  century 
may  not  be  as  significant  aa  the  thtr^ 
li  e  nth.  whfii  mo<lern  universities  came  in- 
to h>'\u'^  iit  ii'  Iocrna,  Paris,  and  Oxford,  yet 
we  have  lived  at  a  time  when  forces  have 
been  set  to  work  of  the  highest  significance. 
Libraries,  seminaries  and  laboratories  have 
been  enlarged  and  established  in  every  part 
of  the  land. 

Let  us  go  back  to  the  year  1876,  that 


year  of  jubilee,  when  the  centennial  cele- 
bratton  in  Philadelphia  bnmght  together, 
in  open  concord,  states  and  peoples  aQ»a- 

rritr-(|  1»y  di';.<!pnsion  and  war.  Represrnta- 
tives  fmra  every  part  of  the  Innd  assem- 
bled, in  the  City  of  Brotherly  Love,  tu  com- 
memorate the  growth  of  a  century.  The 
triumph  of  liberal  and  industrial  arta,  the 

prosress  of  arrliitfettire.  seidpture,  and 
painting,  were  interpreted  by  the  music  of 
our  Sidney  Lanier.  Hie  year  was  certdA- 
ly  pH^itaous.  So  was  the  place.  Mazy- 
land  was  a  central  state,  and  Baltimore  a 
midway  station  between  the  North  and  the 
South.  The  people  had  been  divided  by 
the  war,  but  there  were  no  battle  fields  in 
our  neighborhood  to  keep  in  mind  the  strife 
of  brethren.  The  State  nf  Maryland  had 
been  devoted  to  the  idea  of  higher  educa- 
tion ever  since  an  enthuiiaat  in  the  earliest 
colonial  days  projected  the  establishment 
of  a  universitj'  on  an  island  in  the  Siisnne- 
haana.  Liberal  charters  had  been  granted 
to  colleges,  of  which  St  John's,  the  suc- 
cessor of  the  first  free  aehool,  must  have 
honorable  mention,  a  college  likely  to  bo 
inorfasiiif,'ly  usofnl  during  the  twenlicth 
century.  The  University  of  Maryland, 
with  scanty  reaourees,  encouraged  profea* 
sional  training  in  law,  medicine,  and  the 
liberal  arts  (nominally  also,  in  theolo}?y\ 
but  its  cflTorta  were  restricted  by  the  lack 
of  funds.  Nathan  R.  Smitii,  David  Hoff- 
man and  other  men  of  eminence  were  in 
the  faculty.  Tlic  rathitllc  Chureh  had  es- 
laliliRhcd  •vrithiii  the  borders  of  the  State  a 
large  luimber  of  important  schools  of  learn- 
ing. One  of  them,  St  Mary's  College,  un- 
der the  cultivated  fathers  of  St  Sulpiee^ 
had  been  the  training  place  of  some  of  the 
original  promoters  of  the  Johns  Hopkins 
University.  Yet  there  was  nothing  within 
the  region  lietween  Philadelphia  and  Char- 
lottesville, between  the  Chesapeal<c  and  the 
Ohio,  which  embodied,  in  1876,  the  idea  of 
a  true  university.    Thus  it  appears  that 
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tbe  time,  the  place  and  the  eireumataiieea, 

were  favorable  to  an  endowment  which 
spptned  to  be  extrfionlinarily  larsre,  for  the 
munificence  of  Rockefeller,  Stanford  and 
Caraegie  eould  not  be  foreseen. 

The  founder  made  no  effort  to  unfold  a 
plan.  He  simply  used  tuie  word,— Univer- 
sity,—and  he  left  it  to  his  sueeessors  to 
declare  it*  meaning  in  the  light  of  the  past, 
in  the  hope  of  the  future.  There  ia  no  in- 
dication that  he  was  interested  in  one 
branch  of  knowledge  more  than  in  another. 
He  had  no  educational  '  fad.'  There  is  no 
evidence  that  he  had  read  the  writings  of 
Cardinal  Newman  or  of  Mark  Pattison, 
and  none  that  the  great  parliamentary  re- 
ports had  come  under  his  eye.  Ue  was  a 
large  minded  maD,  who  knew  that  the  sue- 
ceaa  of  the  foundation  would  depend  upon 
tho  wisdom  of  tliose  to  whom  its  develop- 
ment was  entruste<l;  and  tho  Trxistce.s  were 
large  minded  men  who  knew  that  their  ef- 
forts must  be  guided  by  the  learning,  the 
experience,  and  the  devotion  of  the  Fae> 
ulty.  There  was  a  natural  desire,  in  this 
locality,  that  the  principal  positions  should 
be  filled  by  men  with  whom  the  eommunity 
was  acquainted,  but  the  Trustees  were  not 
provemed  by  an  nspiration  so  provincial. 
They  sought  the  be.st  men  that  could  be 
found,  without  regard  to  the  places  where 
they  were  bom,  or  the  colleges  where  they 
had  been  educated.  So,  on  Washington's 
birthday,  in  1S76.  after  words  of  benedic- 
tion from  the  I'resident  of  Harvard  Uni- 
versity, our  early  eonnsellor  and  our  eon- 
sAant  friend,  the  plans  of  this  University 
were  pTihlii'ly  announced  in  tbe  President's 
inaugural  speech. 

Ab  I  cast  my  thoughts  backward,  mem- 
ories of  the  good  and  great  who  have  been 
members  of  our  s<K'iety  rise  vividly  before 
us. — benefnrtoni  whn  have  nidfd  ns  hv  l-^imi- 
erous  gifts,  in  euiergencies  and  in  prosper- 
ity; faitfiful  guardians  of  the  trust;  illus- 
triona  teaehers;  and  brilliant  scholars  who 
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have  proceeded  to  posts  of  usefulness  and 

honor,  now  and  then  in  Japan,  in  India,  in 
Cnnadfi.  but  most  of  them  in  our  own  land, 
from  Harvard  to  the  Golden  Gate. 

I  must  not  linger,  but  lead  you  on  to 
broader  themes.  May  I  venture  to  assume 
that  we  are  an  asseinbly  of  idealist-s.  As 
such  I  speak}  as  such  you  listen.  We  are 
also  practiesl  n^.  Aa  soeh,  we  apply  our* 
selves  to  useful  purposes,  and  to  our  ac- 
tions wc  npply  the  test  of  common  sense. 
An?  our  t^inis  h\'j;h  enough ?  ato  tliey  too 
higii  i  aic  uur  uiethuds  justified  by  experi- 
ence 1  are  th^  approved  by  the  judgmoit 
of  our  peers  f  can  we  see  any  results  from 
tlie  labors  of  five  and  twenty  yeai-s?  can 
we  justify  a  vigorous  appeal  for  eularge- 
mentt  These  and  kindred  questions  press 
theiiisehes  for  consideration  tm  this  me- 
morial day.  Bnt  in  trj'inix  to  answer  them, 
let  us  never  lose  sight  of  the  ideal,— let  us 
care  infinitely  more  for  the  future  than  we 
do  for  the  past  Let  us  compare  our  work 
with  what  is  done  elsewhere  and  with  what 
might  be  done  in  Baltimore.  In  place  of 
pride  and  satisfaction,  or  of  regret  that  our 
plans  have  been  impeded,  let  m  rejoice 
that  the  prospects  are  so  encouraging,  that 
the  opportTinities  of  yesterday  will  be  sur- 
passed to-morrow. 

If  it  be  true  that  'the  uses  of  Adver- 
sity' are  sweet,— Advemty  that  *  wears 
yet  a  precious  jewel  in  his  head,*  let  us 
look  forward  to  h^avincr  our  restricted  site 
for  a  pernmnent  home  where  our  academic 
life  will  be  'exempt  from  public  haoDt^' 
where  we  shall  '  find  tongues  in  trees, 
books  in  the  rnnnin<r  brooks,  sermons  in 
stones,  and  good  in  every  thing.'  In  faith 
and  hope  and  gratitude,  I  have  a  vision  of 
Homewood,  where  one  person  and  another 
will  build  the  structures  of  which  we  stand 
in  so  mnoh  need,  — whorp  scholarship  will 
iiave  its  quiet  retreat,  where  experimental 
science  will  be  removed  from  the  jar  of  the 
eity  street,  where  health  and  vigor  will  be 
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promoted  by  athletic  sports  in  the  groves 

of  Academus.  The  promised  land  which 
Mo8e)4  si'es  from  Pisgah,  our  Joshua  will 

pussiiss. 

Some  curious  parallels,  familiar  to  the 

readers  of  liistory,  may  here  be  brought  to 
mind.  Thrice,  in  three  eenturics.  crreat  uni- 
versities have  arisen  with  their  hcahng  in- 
fluence at  the  close  of  ^aag  wars.  In  fii- 
miliar  languafie.  Motley  tells  us  how  the 
university  of  I^rydpn  was  pstnhlished  hy 
the  Dutch  Kepublie,  after  the  fearful  sie^e 
which  that  brave  city  had  endured.  On 
the  SUi  of  February,  1575,  three  hundred 
years  before  our  natal  day,  the  city  of  Ley- 
den  crowned  itself  with  flowers,  and  'with 
banidess  pedantry,  interposed  between  the 
acts  of  the  longrest.  and  dreariest  tragedy 
of  modem  times,'  celebrated  the  new 
foundation.  Allesrtm'enl  fisr'in's  movintr  in 
pn)cession  escorted  the  orator  of  the  day, 
the  newly  appointed  professors  and  other 
dignitaries,  to  the  doister  of  Saint  Barbara 
where  with  speech  and  banquet  they  cele- 
brated the  day.  Kver  since,  I/evden  has 
been  a  noble  seat  of  learning,  and  many  of 
our  own  eonntrymen  in  early  dajrs  resorted 
to  it.  The  university  of  BiM-lin  was  estab- 
lished after  the  humili.itinn  of  Prussia  by 
the  Napoleouic  war^.  William  vbu  Hum- 
boldt has  many  titles  to  fame,— but  none 
of  his  lanrels  are  so  fresh  as  the  wreaths 
wliieh  erown  his  brow  as  the  founder  of 
that  preat  university  to  which  so  many  of 
the  foremost  scholars  of  Europe  have  been 
ealled,  from  F.  A.  Wolf  to  Yan't  lloff. 
WilSiin  the  memory  of  most  of  us,  tlie  uni- 
versity of  Strashnre  spnuitr  into  life  at 
the  close  of  the  Franco- Prussian  war.  The 
German  Emperor  eould  see  no  better  way 
of  givin<;  peace  and  i)rosperity  to  the  cap- 
tured province,  than  by  making  it  the  seat 
of  a  great  university. 

At  the  close  of  our  civil  war  came  the  op- 
portunity of  Baltimore.  It  led  to  sn  extras 
ordinary  and  undesigned  fulfilment  of  an 


aq>iration  of  George  Washingtmi.  As  his 
exaet  language  is  not  often  quoted,  I  ven- 
ture to  pive  it  here.  In  his  last  will  and 
testament,  after  expressing  his  ardent  de- 
sire that  local  attachments  and  State  preju- 
dices should  disappear,  he  uses  the  follow- 
ing words. 

"Looking  anxioiuljr  forward  to  tb«  accompluh- 
mcot  of  n  <lerirab1«  aa  objtet     thit  U  (la  ny 

e»timali(iiU ,  my  mind  has  not  been  able  to  con- 
template any  plan  more  likely  to  effect  the  meaa- 
ure,  tbra  the  aatftblialiiiMiit  of  ■  UniTwdty  <ii 
(I  central  part  of  the  United  8late$,  to  whlrh  the 
youths  of  fortune  and  talents  from  all  parts 
thereof  nmy  Ik;  sent  for  the  completion  of  tlicir 
education,  in  all  the  branches  of  polite  literature, 
in  arts  and  scicneeK,  in  acquiring  knowledge  in  the 
principles  of  politics  and  good  goremmaDt,  and, 
as  a  matter  of  inflnit*  imporUooe  ia  siy  judg- 
ment, by  MMdatlng  wltli  eiieh  otber,  mad.  fotm* 
ing  friendships  in  juvenile  years,  b«  enabled  to 
free  themselves  in  a  proper  degree  from  thoee 
local  prejudicee  and  bebitoal  jeslotuiee  which  have 
just  Ui-^-n  iiiontionod,  and  whii  li.  wlu-n  ciirrii'il  to 
excess,  are  never-failiqg  sources  of  disquietude  to 
tbe  publie  mind,  and  pfegnant  of  mleiAlevoin  ood- 
.•(Niuonrps  to  this  country." 

Yon  will  pleaw  to  notiep  that  he  did  not 
speak  of  a  university  in  Washington,  but 
of  a  university  *  in  tbe  central  part  of  tlie 
United  States  *  What  is  now  the  central 
part  of  the  (  iiited  States!  Is  it  Chicago 
ur  is  it  Baltimore! 

Let  me  now  proceed  to  indicate  Hib  turn- 
ditions  which  existed  in  this  country  when 

ou)-  work  wius  projeeted.  Von  will  see  that 
e.xtraordinary  advances  liave  lieen  made. 
The  munificeut  endowments  of  Mr.  John 
D.  Rockefeller  and  of  Mr.  and  Mrs.  Leland 
Stanford,— the  splendid  generosity  of  the 
State  k'u'isliitures  in  Michigan,  Wisconsin. 
Minnesota,  Calif oruia,  and  other  Western 
States,  the  enlarged  resources  of  Harvard, 
Yale,  Columbia,  Princeton,  Penn^lvania 
and  other  well  established  universities,  and 
now  the  unKjue  and  unsurpassed  generos- 
ity of  Mr.  Carnegie  have  entirely  changed 
the  aspects  of  liberal  education  and  nf  sci- 
entific investigation. 
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As  religion,  the  relation  of  finite  man  to 
ibe  Infinite,  is  tlie  mutit  important  of  all 
hmnaii  eonoerns,  I  begin  by  a  brief  xef  er> 
ence  to  the  attitude  of  universities  toward 
Faith  and  Knowled-^e.  The  earliest  uni- 
veraties  of  Europe  were  either  founded  by 
"tbe  Ghnidi  or  by  the  State.  Whatever 
their  origin,  they  were  under  the  control, 
to  a  hirfje  extent,  of  ccck'siastieal  autliori- 
ties.  These  traditions  came  to  our  country, 
and  the  original  colleges  were  founded  by 
learned  and  Ctodly  mm,  most  of  them,  if 
not  all,  the  miaiaterB  of  the  gospel.  Later, 
came  tlie  State  universities  and  later  still, 
the  private  foundations  like  that  in  which 
«tt  are  ooneemed.  Gradually,  among  the 
Protestants,  laymen  have  come  to  hold  the 
chief  iK^sitioiis  uf  authority  formerly  held 
by  the  clergy.  The  official  control,  how- 
ever, is  less  interesting  at  this  moment  than 
the  attitnde  of  nniTerritiee  toward  the  ad- 
vancement of  knowledge.  To-day,  happily, 
apprehensions  are  not  felt,  to  any  jyreat 
extent,  respecting  the  advancement  of  sci- 
ence. It  is  more  and  more  eleariy  seen  that 
the  interpretation  of  the  laws  by  which  the 
universe  is  poveme'^  pxtpudinfj  fmni  the 
invisible  rays  of  the  celciiliul  world  to  the 
most  minute  manifestations  of  organic  life 
reveal  one  plan,  one  purpoae,  one  aopreme 
sovereignty— far  transcending  the  highest 
conwptions  to  whieh  the  human  mind  can 
attain  respecting  this  sovereign  and  infinite 
Power.  Seetarian  Bupremacy  and  tiieolog^ 
ical  differences  have  dwindled  therefore  to 
insipni  flea  nee,  in  institiilioiis  where  the 
supreme  desire  is  to  understand  the  world 
in  whieh  we  are  placed*  and  to  develop  the 
ableat  intelleeta  of  eaeh  gmeration,  anb- 
servient  fo  tlic  ju-ifnoval  injiinetion  're- 
plenish the  earth  and  subdue  it;  and  have 
dominion  over  the  fish  of  the  sea,  and  over 
the  fowl  of  the  air,  and  over  every  livii^ 
thing  that  moveth  upon  the  earth.'  Not- 
with??tandin'^  these  words,  the  new  Bidocry, 
that  is  the  study  of  living  creatures,  en- 


countered peculiar  prejudices  and  opposi- 
tion. It  was  the  old  story  over  again. 
Geology,  early  in  llie  eentory,  had  been 

violently  attacked ;  astronomy,  in  previous 
renturies,  met  its  bitter  opponents;  higher 
criticism  is  now  dreaded.  Yet  quickly  and 
patiently  the  investigator  has  proseented 
and  will  continiie  hia  aeareh  for  the  truth, 
heedless  of  eonsequcnces,  assured  by  the 
Master's  words,— '  the  Truth  shall  make 
you  free.' 

Still  the  work  goea  on.  Seienoe  ia  reoog' 
nized  as  the  handmaid  of  religion.  Evolu- 
tion is  regarded  by  many  theologians  as 
confirming  the  strictest  doctrines  of  pre- 
destination. The  propositions  whieb  wore 
so  objectionable  thirty  years  ago  are  now 
received  with  little  alarm  as  the  proposi- 
tions of  Euclid.  There  are  mathematicians 
who  do  not  regard  the  Enelidean  geometry 
aa  the  beat  mode  of  preaenting  eotiun 
mathematical  truths,  and  there  are  also 
naturalists  who  will  not  accept  the  doc- 
trines of  Darwin,  without  limitation  or 
modifleation,  but  nobody  thinks  of  fighting 
over  the  utterances  of  either  of  these  phi- 
losopher?; In  fact,  I  think  it  one  of  the 
most  encouraging  signs  of  otir  times  that 
devout  men,  devoted  to  scientific  study,  see 
no  eonfliet  between  their  religiona  futh  and 
their  sei.  ntific  knowledge.  Is  it  not  true 
that  as  the  realm  of  Knowledge  extends  the 
region  of  Faith  though  restricted  remains  t 
Ts  it  not  true  that  Sdenee  to-day  is  aa  fkr 
from  demonstrating  certain  great  propofli* 
tions.  whieh  in  the  depths  of  our  souls  we 
all  believe,  as  it  was  in  the  days  of  the 
Greek  philosopherst  This  university,  at  the 
outset,  assumed  the  position  of  a  tearless 
and  determined  investigator  of  nature.  It 
carried  on  its  work  with  quiet,  reverent, 
and  unobtrusive  recognition  of  the  imma- 
nenee  of  divine  power,— of  the  Majeaty, 
Dominion,  and  lOgfat,  known  to  men  by 
many  nam»-s.  revered  hy  ns  in  the 
words  that  we  learned  from  our  mothers' 
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lips,  Almighty  Qod,  the  Father  everlast- 
iug. 

Another  danger,  thirty  yean  ago,  was 

that  of  conflict  between  the  advocates  of 
dassicnl  iiiKl  seientilic  >*tudy,  For  many 
centuries  Ureek  and  Latin  were  supreme  in 
Hie  faeully  of  liberal  arta,  enforeed  and 
Btrengthened  by  metapbyaiea  and  mathe- 
matics. During  the  last  half  contury, 
pliysiipal  and  natural  sciences  have  claimed 
an  equal  rank.  The  promotion  has  not  been 
yielded  without  a  atrafisle,  but  it  ia  pleai^ 
ant  to  remember  that  in  tbia  place,  no  eon- 
flirt  liaj?  arisen.  Amon<T  us,  one  degree, 
that  of  Bachelor  of  Arts,  is  given  alike  to 
tbe  etudents  of  tbe  Hnmanitiea  and  the 
ctndents  of  Nature  and  the  degree  of  Doe- 
tor  of  Philosophy  may  be  won  by  advanced 
work  in  thf  most  romnte  lancmnpps  of  the 
past  or  iu  tiie  must  rceeul  developments  of 
biology  and  pbyries.  Tiro  illnstriona  teadi- 
ers  were  the  (ddest  members  of  the  original 
faculty  ;~one  of  them  universally  recog- 
nized  as  among  the  foremost  geometricians 
of  the  world,— the  other,  renowned  for  his 
acqnaintanee  with  the  mastet-s  of  thought 
in  mnny  toncrues,  and  especially  for  his  ap- 
preciation of  the  writers  of  ancient  Greece, 
npon  whose  example  all  modem  literature 
ia  baaed. 

'>iir  fathers  spoke  of  'Church  and 
State.'  and  we  but  repfat  their  ideas  when 
we  say  that  universities  are  the  promoters 
of  pnre  religion  and  wiae  goTemment. 
This  iiniveraity  has  not  been  identified  with 
politieal  partisnnsliip,  — tliouprh.  its  mem- 
bers, like  all  patriots,  have  held  and  ex- 
pressed their  opinions  upon  current  quea- 
tieoB,  loeal  and  national.  Never  have  the 
politieni  view.H  of  any  tt'ai-her  helped  or 
hindered  his  proferment ;  nor  have  I  any 
idea  what  would  be  the  result  of  the  party 
elaaaification  of  our  staff.  This,  however, 
may  be  elaimed.  The  study  of  politics,  in 
the  sense  of  Freeman.  '  TTi^tory  is  past 
politics,  and  politics  present  history,'  has 


been  diliu'ently  promoted.  The  principles 
of  Homan  law,  internatiouHl  arbitration, 
jnrisprudenee,  economies,  and  inatatntional 
liistor>'  have  here  been  set  fortli  and  in- 
culcated,—so  that  in  every  part  of  the 
laud,  we  can  point  to  our  graduates  as  the 
iriae  iuterpreten  of  poMeal  history,  the 
strong  promoters  of  democratic  inatitn- 
tions,  the  firm  believers  in  tli»'  merit  system 
of  appointments,  and  in  local  self-govern- 
ment. 

A  phrase  which  has  lately  been  in  vogue 
is  original  research.   Like  all  other  new 

terms,  it  is  often  misapplied,  often  mis- 
understood. It  may  be  the  highest  occu- 
pation of  the  human  mind.  It  nay  be  the 
meat  inaignifieant.   A  few  worda  miy 

therefore  he  requisite  to  explain  our  ac- 
(•('ptaiice  of  thi.s  word.  When  this  univer- 
sity began,  it  was  a  common  complaint, 
atill  uttered  in  many  places,  that  the  ablest 
teachers  were  absorbed  in  routine  and  were 
foreed  to  spend  their  strenirth  in  the  disci- 
pline of  tyros,  so  that  they  had  no  time  for 
carrying  forward  their  studies  or  for  add- 
ing to  human  knowledge.  Here  the  posi- 
tion waK  ti>ken  at  the  out.-^et  that  the  ehief 
professoi-s  sliovild  have  ample  time  to  earry 
on  tlie  liigher  work  for  which  they  had 
shown  themselves  qualilfed,  and  also  that 
younger  men,  as  they  have  evidence  of  un- 
common qualities,  should  likewise  be  en- 
couraged to  devote  themselves  to  study. 
Even  thoae  who  were  omdidates  for  de- 
grees were  taught  what  was  meant  by 
profitable  investigation.  They  were  shown 
how  to  diseover  the  limits  of  llie  known; 
how  to  extend,  even  by  minute  accretiuns. 
the  realm  of  knowledge;  how  to  cooperate 
with  othor  mea  in  the  proaeention  of  en- 
quiry; and  how  to  record  in  exact  lan- 
guage, and  on  the  printed  page,  the  results 
attained.  Investigation  has  tiraa  been 
among  us  the  duty  of  every  leading  pro- 
fessor, and  he  ha.s  been  the  puide  and  in- 
spirer  of  fellows  and  pupils,  whose  work 
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may  not  bear  his  name,  but  whose  reaolts 
are  truly  products  of  the  inspiration  and 
guidance  which  he  has  truly  bestowed. 

The  cumploiut  was  often  beard,  in  the 
early  seventies,  that  no  provision  was  made 
in  this  ponntry  for  post-^'raduate  work  ex- 
cept iu  the  tlire*'  prufi'ssional  schools.  Ac- 
cordingiy,  a  system  of  fellowships,  of  schol- 
arships, and  of  other  provisions  for  ad- 
vanoed  skady  was  established  here,  so  well 
adapted  tc»  the  wants  of  the  country  at  that 
time  that  its  provisions  have  hem  widely 
copied  in  other  places,  it  now  seems  as  if 
there  was  danger  of  rivalry  in  the  solieita- 
tum  of  Stndenta,  which  is  certainly  un- 
worthy, and  there  is  danger  n!s<j  tluit  too 
many  men  will  receive  stipendiary  encour- 
agement to  prepare  themselves  for  posi- 
tioDfl  th^  can  never  attain.  In  the  early 
days  of  the  French  Academy  when  a  seat 
in  that  body  was  a  very  great  prize,  a  cer- 
tain young  man  was  told  to  wait  until  he 
was  old«r,  and  the  remark  was  added  that 
in  order  to  Beciu*e  good  speed  from  horses, 
a  basket  of  oats  should  always  be  tied  to 
the  front  of  the  carriage  pole  as  a  constant 
incitement  It  would  indeed  be  a  misfca'- 
tone  if  a  system  of  fellowshipa  should  be 
open  to  this  objection.  Nevertheless,  who- 
ever scans  our  register  of  Fellows  will  dis 
cover  that  many  of  the  ablest  men  in  the 
eonntry,  of  the  yoimger  generation,  have 
here  received  fiifouragement  and  aid. 

When  this  university  lictran  the  oppor- 
tunities for  scientific  publication  in  tJiis 
country  were  very  meager.  -  The  Am$riean 
J&urntA  of  Science  was  the  ohief  repository 
for  short  and  current  papers.  The  mem- 
oirs of  a  few  learned  societies  came  out 
at  slow  intervals  and  could  not  be  freely 
Opened  to  investigators.  This  university  in 
fhe  face  of  obvious  objection  dt  termined  to 
establish  certain  journals  which  miplit  be 
the  means  of  communication  between  the 
scholars  of  this  (K)antry  and  those  abroad. 
Thrse  joninala  were  soon  eommeneed :  The 


AnurieaiH  Journal  of  MtahtmaticB;  the 

Atneiioni  Journal  of  Philology;  the  Ameri- 
can Clumical  Journal.  Ilenifinhcr  tliat 
these  were  '  American  '  journalis,  in  fact  as 
well  as  in  name,  open  to  all  the  aeholara  of 
the  country.  Other  periodicals  came  after- 
wards, devoted  to  Ili.story  and  Politics,  to 
Biology,  to  iloderu  Lauguageii,  to  Experi- 
mental Medicine  and  to  Anatomy.  Modia«- 
ate  appropriatioiis  were  made  to  fweign 
journals,  of  great  importance,  which  lacked 
support,  the  Enfrlish  Jovrnal  of  Phyi^iology 
and  the  Germuu  Journal  of  Assijrtoloyy. 
Nor  were  the  appropriations  of  the  Trus- 
tees restricted  to  periodical  literature, 
r;  onerous  cnpouragemcnt  was  given  to  the 
publication  of  important  treatises,  like  the 
researches  of  Dr.  Brooks  upon  8«Apa;  to 
the  physiologica]  papers  of  Dr.  Martin; 
to  the  studies  in  logic  of  Mr.  Peirce  and  his 
followers ,  to  Professor  Rowland's  magnifi- 
cent photographs  of  the  solar  spectrum ;  to 
the  printing  of  a  facsimile  of  the  eaiiiest 
Christian  doctunent  after  the  times  of  the 
Apostles ;  and  recent!}',  with  the  coopera- 
tion of  the  University  of  Tiibingen,  to  the 
ezaet  reproduction  by  Dr.  Bloomfield  of  a 
unique  manuscript  which  has  an  important 
bearing  upon  comparative  philology. 

I  am  not  without  apprehension!?  that  our 
example  to  the  country  has  been  infelici- 
tous, not  less  than  thirty  in8tituti<ms  being 
known  to  me,  wliich  are  now  engaged  in  the 
work  of  publication.  The  consequence  is 
that  it  is  almost  impossible  for  scholars  to 
find  out  and  make  use  of  many  important 
memoirs,  which  are  thus  hidden  away. 
One  of  the  problems  for  the  next  genera- 
tion to  solve  is  the  proper  mode  of  encour- 
aging the  pubHcation  of  scicntitic  treatises. 

I  cannot  enumerate  the  works  of  scholar- 
ship which  have  been  published  without 
the  aid  of  the  university  by  those  connected 
with  it,— .studies  in  Greek  syntax,  in  mathe- 
matics, in  history,  in  chemistiy,  in  medi- 
cine and  surgery,  in  economics,  in  pathol- 
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oiry  and  in  mnny  ntlior  branches.  The 
aduuniiiUration  now  clusing  can  have  no 
monument  more  enduring  than  tbe  gt«at 
man  of  oontributkwia  to  knowledge,  whieh 
arc  fjathcrt'd  (like  the  cairn  of  bouldrrs  and 
pebbles  which  coninu'niorateH  in  I'lanow. 
the  bunoi  place  of  KuHciusku),  a  bibliu- 
thecal  cairn,  in  the  ofBee  of  the  Trustees, 
to  remind  every  officer  and  every  visitor  of 
our  productivity  in  science  and  letters. 

There  are  many  who  believe  that  the 
noblest  work  in  viiieh  we  have  engaged  is 
the  advancement  of  medioal  education  and 
science.  Sovi  ral  agencies  have  been  favor- 
able. The  nniiiififenffe  of  the  finuuier  es- 
tablished a  hnspitai,  wbicli  waii  recognized 

aa  aoon  as  it  was  opened,  as  the  foremost  of 

its  kind  in  Christendom.  He  directed  that 

when  completed  it  should  he  a  part  of  the 
University  and,  accordingly,  when  the  time 
«ame  for  organizing  a  medical  and  surgieal 
staff,  the  prineipsl  pvofeswm^were  simol- 

taneously  appointed  to  the  eliairs  of  one 
institution,  to  the  clinics  of  the  other. 
They  were  to  be  constantly  exercised  in 
the  relief  of  suffering  and  in  the  education 
of  youth.  For  the  lack  of  the  requisite 
funds,  the  University  at  first  provided  only 
for  instruction  in  those  scientific  branobes 
which  underlie  the  scienee  of  medicine:.  At 
length,  the  organisatiott  of  the  school  of 
medicine  was  made  possible  by  a  very  large 
trift  nf  money,  received  from  a  lady  of  Bal- 
timore, who  was  familiar  with  the  require- 
ments of  medical  snenee,  and  eager  to  see 
that  they  were  met  By  her  munificenee 
the  University  was  enabled  to  oru'anize  and 
maintain  that  great  department,  which  now 
reflects  so  much  honor  upon  this  city  and 
which  does  so  much  by  example,  by  publi- 
eation,  by  systematic  i  i  *r  nation,  and  by 
investisrntinn  to  carry  forward  thcwo  varied 
sciences,  anatomy,  pliytiiology,  physiolog- 
ical diemtetry,  pharmacy,  pathology,  and 
the  various  branches  of  medicine  and  sur- 
gery. In  seeordanee  with  the  plans  of  the 


TTnivcrsity,  the  generous  donor  made  it  a 
condittun  of  her  gift  that  candidates  for 
the  degree  of  Dootor  of  Medieine  should  be 
those  only  who  had  taken  a  baocalaure^ 
dPErrpo  based  upon  a  prolonged  study  of 
.soienct?  and  the  inodrrn  languages.  A  four 
years'  course  of  study  was  also  prescribed 
and  women  were  admitted  to  the  dasMs 
upon  the  same  terms  as  men.  The  liberal 
and  antecedent  aid  of  women  throughout 
the  country  in  the  promotion  of  these  plaos 
is  oommemmnted  by  »  building  inseribed 
'the  womenls  fiind  memorial  building.' 
The  excellent  laboratory  facilities,  the  cUn- 
ifal  opportunities,  the  organization  of  a 
training  school  for  uursee,  and  especially 
the  ability  of  the  physieianB  and  mwgeons 
have  excited  abundant  emulation  and  imi- 
(ation  in  other  parts  of  the  country,— a 
wonderful  gain  to  humanity.  It  is  more 
and  more  apparent  among  us  that  a  med- 
ical school  should  be  a  part  of  a  univetnly 
and  closely  affiliated  with  a  hospital.  It 
is  also  obvious  that  the  right  kind  of  pre- 
liminary training  should  be  antecedent  to 
medical  studies. 

I  must  ask  tbe  indnlgenee  of  our  friends 
from  a  distance  as  I  now  dwell,  for  a  mo- 
ment, on  the  efforts  which  have  been  made 
to  identify  the  Johns  Hopkins  Ibiiversity 
with  the  w^srs  of  the  ei^  of  Baltimore 
and  tbe  State  of  Maryland.  Sueh  a  hos- 
pital and  such  medical  advisers  a.s  I  have 
referred  to  are  not  the  only  bene  tits  of  our 
foundation.  The  jonmals,  whidi  eany  the 
(1  line  of  Baltimore  to  every  learned  soeiefgr 
in  the  world  are  a  minor  but  serviceable 
advantage.  The  promotion  of  sanitary  re- 
form is  noteworthy,  the  study  of  taxation 
and  in  general  of  munieipsi  eonditioiis,  tiw 
purification  of  tlic  local  supply  of  water, 
tbe  advancement  of  public  education  by 
courses  of  instruction  offered  to  teachers, 
diligent  attention  to  the  duties  of  charity 
and  philant}iroi>y,  these  are  among  the  eer- 
vieea  which  the  faculty  have  rendered  to 
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the  city  of  their  homes.  Their  efforts  are 
not  restricted  to  the  city.  A  prolonged 
seientific  study  of  the  oyster,  its  life  his- 
toi7,  and  the  influaioes  which  help  or 
hinder  its  production,  is  a  valuable  contribu- 
tion. The  establishment  of  a  metporolog:- 
ical  service  throughout  the  State  in  con- 
neetioii  with  the  Weather  Bureau  of  the 
United  States  is  also  important.  Not  less 
so  is  the  Geological  Survey  of  Maryland, 
organized  with  the  cooperation  of  the 
United  States  Geological  Survey,  to  pro- 
mote a  knowle^  of  the  phyaieal  resooveea 
of  the  State,  exact  maps,  the  improvement 
of  highways,  and  the  study  of  water  sup- 
plies, of  conditions  favorable  to  agricui- 
tnre,  and  of  depodta  of  mineral  wealth, 
within  this  recion.  To  the  efficiency  of 
these  agencies  it  is  no  doubt  due  that  the 
State  of  Maryland  has  twice  contributed  to 
the  general  fund  of  the  university. 

Nor  have  our  atndiea  heen  merely  local. 
The  biological  laboratory,  the  iirst  estab- 
lishment of  its  kind  in  this  oountrj'.  has 
carried  forward  for  many  years  the  study 
of  marine  life  at  TariooB  points  on  the  At- 
lantic and  has  published  many  important 
memoirs,  while  it  lia.s  trained  many  able 
investigators  now  at  work  in  every  part  of 
the  land.  Experimental  psychology  was 
here  introduced.  Bacteriology  early  found 
a  home  among  us.  The  oontributiona  to 
chemistry  have  been  mimerotis  nnd  impor- 
tant, llere  was  the  cradle  of  Saccharine, 
that  wiady  diflfmed  and  inToluaUe  eoneen- 
tiation  of  sweetness,  whose  manufacturers 
unfortunately  do  not  acknowledge  the 
source  to  which  it  is  due.  In  the  physical 
laboratory,  light  has  been  thrown  upon 
three  fundamental  subjectB:— the  mcehan> 
ical  equivalent  of  heat,  the  exact  value  of 
the  sta.ndard  ohm.  and  the  eliieidation  of 
the  nature  of  the  solar  spectrum.  For 
many  yean  this  plaee  was  the  chief  seat  in 
this  country  for  pure  and  advanced  mathe- 
matica.  The  study  of  languages  and  liter* 


ature.  oiienfal,  clasaical,  and  modern,  has 
been  aKsiduuusly  promoted.  Where  has  the 
Bible  received  more  attention  than  is  giveu 
to  it  in  our  Semitic  department!  where  tiie 
study  of  ancient  civilization  in  Alcsopota- 
mia,  Esrypt,  and  Palestine?  where  did  the 
Ilomance  languages,  in  their  philological 
aspect  fint  receive  attention  f  To  Ameri- 
can and  institutional  history,  persistent 
study  has  been  ^'iven.  Of  notewortliy  sigr- 
nificance  al.so  are  the  theses  required  of 
those  who  are  admitted  to  the  degree  of 
Doctor  of  Philosophy,  which  must  he 
printed  before  the  candidate  is  entitled  to 
all  the  honors  of  the  decree. 

I  might  enlarge  this  category,  but  I  will 
refrain.  The  time  allotted  to  me  is  gone. 
Yet  I  cannot  sit  down  without  bringing  to 
your  minds  the  memnries  of  tliose  who  liave 
been  with  us  and  have  gone  out  from  us  to 
be  seen  no  more :  Sylvester,  that  profound 
thinker  devoted  to  ahstraetioDS,  the  iBus- 
triotts  geometer  whose  seven  prolific  years 
were  spent  among  us  and  who  gave  an  im- 
pulse to  raatiiematical  researches  in  every 
part  of  this  country;  Morris,  the  Oxford 
graduate  the  well  trained  classicist,  de- 
vout, learned,  enthusiastic,  and  helpful, 
most  of  all  in  the  education  of  the  young; 
accomplished  Martin,  who  brought  to  this 
country  new  methods  of  physiological  en- 
quiry, led  the  way  in  the  elucidation  of 
many  problems  of  profound  importance, 
and  trained  up  those  who  have  carried  bis 
methods  to  every  part  of  the  land ;  Adams, 
suggestive,  industrious,  inq)ixing,  versa- 
tile b'"!ief5eeut,  who  promoted,  as  none  had 
done  before,  systematic  studies  of  the  ci\il, 
ecclesiastical,  and  educational  resources  of 
this  country;  and  Rowland,  cut  down  like 
Adams  in  his  prime,  honored  in  every  land, 
peer  of  the  greatest  phj'sieists  of  our  day. 
never  to  be  forgotten  in  the  history  of 
physical  science.  I  remind  you  also  of  the 
early  st\i<lent  of  mathematics,  Thomas 
Craig,  and  of  George  Huntington  Wil- 
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liaius,  the  geologist,  whusc  memory  is  cber- 
uhed  with  admiration  and  love.  Nor  do  I 
fprget  those  who  have  here  been  trained  to 
bofoiiip  leaders  in  lln-ir  various  (li'|»iirt- 
ments  througliout  the  country.  Uae  must 
be  uamed,  who  has  gone  from  their  num- 
ber, Keeler,  the  gifted  aatronomer,  who 
died  as  the  chief  of  the  Lick  Observatory 
in  California,  whose  coiitribntinns  to  as- 
tronomical science  place  him  among  the 
foremost  inveatigators  of  our  day;  and  an- 
other, the  martyr  Ijazear.  who.  in  order 
that  flu-  i>t'stiloM('o  of  yrllow  fever  miirht 
be  subdued,  gave  up  his  life  for  humanity. 

Like  clouds  that  rake  the  moontun  lumiiiit, 
Or  waves  that  own  no  curbing  hand, 

How  (art  luu  broth«r  followed  brothor 
From  mntbina  to  the  sunleM  Und. 

It  ia  lad  to  recall  theae  interrupted  earena. 
It  is  delightful  to  remember  the  idevated 

ehajTu-ter  of  those  I  have  named,  and  de- 
lightful to  think  of  hundreds  who  have 
been  with  ua,  carriera  to  diatant  parta  of 
our  country  and  to  other  landa  of  the  seeds 
which  they  gathered  in  onr  frnrdons  of  sci- 
ence. It  is  delightful  to  live  in  this  u<zf'  of 
bounty;  it  is  deliglitful  to  know  that  the 
eitiaena  of  Baltimore  who  in  former  years 
have  aupplemented  the  gifts  of  the  founder 
by  more  than  a  Tiiillion  of  dollars  luive 
come  forward  to  support  a  new  adiuinis- 
tratiou  with  the  gift  of  a  site  of  nnanr- 
passed  beauty  and  fitneas.  A  new  day 
da\vti<;.  "It  is  always  aonrise  somewhere 
in  the  world." 

ly.i  UaVRA  L  A  DDRE88.' 
It  has  l>een  .said  that  'old  rnni  ttl)  of 
what  they  have  seen  and  heard,  children 
of  what  they  are  doingr,  and  foob  of  what 
they  are  (xoiii-:  to  do.'  Your  speaker,  fear- 
inir  to  fiiriii'-li  data  tliat  may  sntrjrest  to 
you  his  place  in  this  system  of  da.ssifica- 
tion,  prefers  tliis  morning  to  deal  witli 

*By  Preaideikt  Rmumii,  on  the  oeoMion  of  his 
in:iur>ii .itii  ii  a*  Pfcaident  of  the  Johns  Hopkiat 

University. 


matters  that  are  largely  independent  of 
time. 

The  American  University  aa  distin- 
L'liislifd  from  {][*■  rollr-u'i-  !<?  a  compara- 
tively recent  prt>duet  of  evolution— or  of 
creation.  Being  young,  its  chajraeter  ia  not 
fully  developed,  and  we  can  only  qteenlate 
in  regard  to  its  future.  On  an  occasion  of 
this  kind,  when  one  of  the  young  iiniversi- 
ties  of  the  country  is  celebrating  in  a  quiet 
way  the  twenty-fifth  annivetaary  of  ita 
foundation,  and  when  a  new  presiding  of> 
flee  I-  makes  his  first  appearance  before  a 
large  a.ssembly,  it  seems  fitting  that  he 
upon  whom  lias  been  placed  the  responsi- 
bili^  of  guiding,  for  the  preaent,  the  af- 
faii-s  of  the  University,  should  take  the 
opportunity  thus  alTorded  of  fri\Miij»  ex- 
pression to  a  few  thoughts  that  suggest 
themselves  when  one  begins  to  refleet  iq»oa 
the  significance  of  the  University  move- 
niont  in  this  comitrv,  Kver^'onf^  at  all  ac- 
<|uainted  with  eduialional  matters  knows 
that  the  differentiation  uf  the  University 
from  the  CoU^  is  the  most  eharaeteriatie 
fact  in  the  history  of  higher  education  dvr- 
in?  till-  jiast  quarter  ei  iitury.  It  is  well 
that  Ave  should  ask  ourselves,  What  does 
this  tendency  mean  t  "Whither  ia  the  move- 
ment likely  to  carry  ua! 

While,  from  the  beginninir.  the  authori- 
ties of  the  Johns  Hopkins  rriiversily  liave 
maintained  a  collegiate  department  as  well 
as  a  graduate  or  university  departmoit, 
and  have  endeavore<I  to  make  this  as  effi- 
cient as  possible  imder  existing  circum- 
stances, the  subjects  that  present  tliem- 
aelvea  in  emuieetiim  wi^  tliia  braudi  of 
our  work  are  so  familiar  and  have  been  ao 
iiiueh  diseus.sed  that  T  can  pass  mer  them 
now  without  danger  of  trivini.'  the  iinpres 
sion  that  we  consider  these  subjects  of  less 
importance  than  those  more  direetly  eon- 
nected  with  the  work  of  the  University* 
At  nil  I  v'  tits.  in  what  I  shall  have  fn  say, 
I  propose  to  coutine  myself  to  the  latter. 
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The  idea  that  a  student  who  has  com- 
pleted u  college  course  has  something  yet 
to  learn,  if  he  eboosee  the  eaieer  of  a  teaeh- 
OT  or  scholar,  dees  not  appear  until  ([uitt- 
recently  to  liave  taken  stroiiti:  IkjU  of  the 
miuds  of  those  who  had  charge  of  the  edu- 
eati<Mial  interests  of  our  eonntry.  Pe«^ 
h^>B  it  would  be  better  to  put  it  in  this 
way:  They  do  not  appear  to  have  thouL^ht 
it  worth  while  to  make  provision  in  the  sys- 
tem for  those  who  wanted  more  than  the 
gave.  The  eollege  has  for  its  objeot 
the  important  work  of  training  students 
for  the  duties  of  citizenship,  not  primarily 
the  duties  of  scholarship,  and  no  one 
doubts  ihai,  in  the  main,  they  have  done 
their  work  tvdl.  Nor  does  any  one  doubt 
that,  whatever  may  come,  the  college  has  a 
leading  paort  to  play  in  this  country.  Col- 
legiate work  by  its  very  nature  necessarily 
appesls  to  a  mueh  larger  number  than  um> 
venity  work.  But  college  work  reti aires 
no  apologist  nor  defender.  It  appeals 
strongly  to  the  American  people,  and  it  is 
well  that  this  is  so.  The  oollege  Is  in  no 
danger  of  aniiihilatton,  though  the  indica- 
tions arc  that  it  will  undergo  important 
modifications  in  the  future  as  it  lias  in  the 
past.  Upon  this  subj^t  mueh  might  be 
said,  and  I  feel  strongly  tempted  to  enlarg* 
upon  it,  notwithstanding  the  intention  al- 
ready expressed  of  confinin?  myself  to 
probleni.s  more  directly  connected  with  the 
university  proper. 

There  is,  however,  one  phase  of  Uie  ool- 
letre  proTilom  that  is  so  closely  connected 
with  that  of  the  university  that  I  cannot 
avoid  some  reference  to  it.  There  is  a 
marked  and  rapidly  growing  tendeney  to 
make  college  work  the  basis  of  the  work  in 
prnffssifiniil  sc1h><i1-s.  Aa  is  well  Icnown, 
some  of  our  medical  schools  now  require  a 
college  degree  tor  admisaion.  The  average 
age  of  graduation  from  our  leading  eol- 
leges  is  so  high  that  the  students  cannot 
begin  their  professional  courses  until  they 


are  from  twenty-two  to  tweuty-tliree  years 
of  age  on  the  average.  Then,  too,  the 
length  of  the  professional  courses  is  greater 
than  it  formerly  was,  so  that  some  of  thfl' 
best  yoars  of  life  are  taken  tip  in  prepara- 
tory work.  One  thing  seems  to  admit  of  no 
denial,  and  that  is  that,  in  so  far  as  it  pre- 
vents students  from  beginning  their  pro- 
fessional studies  or  their  work  in  husineaa 
life  nntil  they  have  attained  the  age  of 
twenty-two  or  twenty-three,  our  present 
igrstem  is  aerioudy  defective.  The  defect 
is  one  that  must  be  remedied.  Various 
efforts  are  now  beinpr  made  looking  to  im- 
provement, but  it  is  not  yet  clear  how  this 
problem  will  be  solved. 

Ibi  this  country  the  name  university  in 
the  new  sense  is  frequently  applied  to  one 
department,  and  that  is  the  philosophieal 
department.  This  has  tu  deal  with  philol- 
ogy', philosophy,  history,  eoonomios,  matll^ 
matics,  physics,  geology,  chemistry,  etc.;  in 
short,  it  comprises  all  hranehes  that  do  not 
form  an  essential  pai't  <>f  the  work  of  the 
departments  of  medicine,  law  and  llieology. 
A  fully  developed  university,  to  be  sure,  in- 
cludes at  least  four  departments— the 
medical,  the  legal,  the  theolotrieal.  ami  the 
philosophieal ;  or,  in  other  words,  the  uni- 
versity faculty  compriaea  faottltiM  of  medi- 
eine,  of  law,  of  theology  and  of  philosophy. 

The  new  thing  in  educational  it'ork  in 
fhh  country  is  the  phil<fsophical  faculty  of 
our  universities.  ' 

This  meets  the  needs  of  those  students 
who,  having;  completed  the  college  course, 
and  havinir.  dien'fort'.  had  a  <rood  general 
training  that  tits  them  for  more  advanced 
study,  wish  to  go  forward  in  the  paths  of 
learning,  and,  so  far  aa  this  may  be  pos< 
sible.  to  become  masters  of  some  special 
bnuifli.  Most  of  tliese  studeiit-s  are  prepar- 
ing to  teach  in  colleges  and  elsewhere,  so 
that  the  philosophieal  department  of  the 
University  is  to-day  a  professional  school 
just  sa  mueh  aa  the  medical  or  the  legal  de- 
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partmont.  On  the  completion  of  the  college 
course,  the  student  hoUls  the  same  relation 
to  the  philosophical  department  of  the  uni- 
versity as  to  the  other  departments,  or  to 
the  proftasional  schools,  and  tho  npc  ques- 
tion is  fully  iis  important  in  the  case  of  the 
studenl  in  tlie  philosophicul  lueulty  as  iu 
the  ease  of  those  who  are  to  enter  the  pro- 
fessional schools.  Now,  if  it  be  conceded 
that  the  training  of  specialists— not  neces- 
sarily narrow  specialists,  but  necessarily 
those  who  are  thoroughly  grounded  in  some 
one  sabjeet— I  say,  if  it  be  eoneeded  that 
the  training  of  specialists  is  essential  to  the 
growth  of  the  highest  scholarship,  then  by 
advancing  the  age  of  graduation  from  our 
colleges,  we  are  interfering  with  the  dC' 
velopment  of  Bcholarship  in  the  highest 
sense,  becausf*  the  crrpatcr  the  acR  of  grad- 
uation from  the  colleges  the  less  will  these 
graduates  be  inclined,  or  be  able,  to  take 
np  the  advanced  work  that  is  essential  to 
convert  them  into  sdiolars.  But  let  me 
close  what  T  have  to  say  on  this  subject  by 
the  safe  prediction  that  the  time  will  come 
when  the  work  of  our  colleges  will  be  ad- 
justed to  the  work  of  the  various  faevlties 
of  the  university  so  that  the  passage  from 
the  one  to  tho  other  will  not  involve  some 
thing  unnatural— either  hardship  to  llu* 
Student  or  a  telesooping  of  college  and  tmi- 
versity  which  now  on  the  whole  furnishes 
the  best  way  out  of  Ihe  existin.r  (lifTicnlty. 

1  have  said  that  the  new  thing  in  educa- 
tional work  in  this  country  is  the  philo- 
sophical faculty  of  our  nnivemties.  The 
growth  of  the  work  of  (he  philosophical 
fiicnlty  has.  however,  iiriiloubtedly  in 
tiucueed  that  of  the  other  faculties — more 
particularly  the  medical.  Oradnally  the 
medical  schools,  those  conneelrd  with  the 
universities  at  least,  are  adopting  univer- 
sity standards.  The  same  is  true  to  some 
extent  of  schools  of  law  and  of  tlieology,  so 
that,  I  thinly  it  is  safe  to  assert  that  the 
great  activi^  that  has  characterized  the 


work  of  the  philosophical  facnlties  of  our 
universities  ha»  tended  in  no  small  measure 
to  the  improvement  of  the  work  of  our  pro- 
fessional schools.   It  has  lifted  them  to  a 

higher  li  vi-l  and  that  is  a  r that  the 
world  at  large  may  congratulate  itaelf 
upon. 

One  of  the  most  remarkable  facts  in  eon- 
neetion  with  what  we  may  call  the  develop- 
ment of  the  university  idea  in  this  country, 
is  the  surprisingly  rapid  increase  in  the  atr 
toidance  upon  the  courses  offered  by  our 
philosophical  faculties  during  the  last  few 
years.  In  what  I  shall  have  to  say  I  shall 
for  the  pr*>spnt  use  the  term  graduate  stu- 
dent in  the  restricted  sense  which  it  has 
eome  to  have,  meaning  a  ooUege  graduate 
who  h  following  courses  offered  by  the 
philnsophicjil  faculty  of  some  university, 
and  excluding,  therefore,  those  who  are 
studying  medicine,  or  law,  or  theology  in 
universities. 

I  have  recently  asked  the  United  States 
rnmmissioncr  of  Kducation  to  help  me 
answer  the  following  questions : 

1.  How  many  graduate  students  were  in 
the  United  States  in  the  year  IflSOt 

2.  How  many  in  IRT.'S,  and 

3.  How  many  in  19(H)? 
The  answers  ai-e  these: 

1.  In  1850  there  were  B  graduate  students 
in  all  the  colleges  of  the  country.  Of  these 
3  were  enrolled  at  Harvard,  3  at  Yale,  1  at 
the  University  of  Virginia  and  1  at  Trinity 
College. 

2.  In  1875  the  number  had  inereaaed  to 

309. 

3.  In  ]:)()<)  I  he  number  was  5,668. 

At  present  the  number  cannot  be  far 
from  6,000. 

In  order  that  these  facts  may  be  properiy 
interpreted  wc  should  know  how  many 
Americans  are  studying  in  foreign  universi- 
ties. The  records  show  that  in  1835  there 
were  4  American  students  in  the  philosoph- 
ical faculties  of  German  universitieB;  in 
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1660  there  were  77  j  in  1880,  173;  in  1891, 
446;  in  1892,  383;  in  1895,  422,  and  in 
1898,  397. 

These  fi^ires  show  clearly  that  the  in- 
••rease  in  the  attendance  at  American  uni- 
verrities  is  not  aceounted  for  by  a  falling^ 
off  in  attendance  at  Gi  rman  universities. 
On  the  tilhcr  hand,  tliey  do  slmw  that  for 
ihe  huit  ten  years  at  least  there  has  been  no 
increase  in  the  attendance  at  CJerman  uni- 
venities,  bnt  rather  a  disht  decrease. 

Six  thousand  stud«Dt»  are»  tben,  to-day 
jMirsxiinfT  advanced  courses  in  our  Ameri- 
«-an  universities,  while  not  longer  ago  than 
1876  the  nnmber  was  only  about  400.  In 
thia  connection  it  most  farther  be  borne  in 
mind  that  during  this  period  the  collcg^cs 
have  not  relaxed  in  tlicir  requiremeiit.s. 
The  tendency  has  been  in  the  opposite 
direction.  So  that  it  means  to-day  more 
rather  than  less  than  it  did  in  1875  to  be  a 
i^raduate  student.  That  there  is  an  in- 
creasing demand  for  university  work  is 
dear  and  it  seems  to  be  destined  to  play  a 
more  and  more  impwtant  part  in  tiie  de- 
velc^ment  of  our  educational  methods. 

Now,  what  is  the  cause  of  the  rapid  in- 
crease in  the  demand  for  university  work, 
or  the  rapid  increase  in  the  attendance 
upon  universily  oouiaest  No  simple  an- 
swer would  be  correct.  Probal)ly  the  prin- 
cipal direct  cause  is  the  increased  demand 
on  the  part  of  the  colleges,  and  to  some  ex- 
tent of  the  hi^h  schools,  for  teachers  who 
have  had  university  training.  The  degree 
of  Hoctor  of  Philosopliy  being  the  outwanl 
and  visible  sign  of  such  training,  many  col- 
leges hirve  Tirtually  taken  the  ground  that 
none  bnt  Fh.D.'8  need  apply.  This  woold, 
of  eoursc,  tend  directly  to  inercatc  the  :'t 
tendance  at  the  universil ies.  Operating  in 
the  same  way  is  the  multiplication  of  chairs 
in  ihe  oolleges.  While  not  long  ago  one 
man  often  taught  a  number  of  subjects, 
sometimes  related,  son  rlnnes  not,  the  col- 
lege authorities  are  comiag  more  and  more 


to  entrust  a  single  subject  to  a  single  man. 
The  old-fadiioned  professor  who  oonld 

teach  any  subject  in  the  curriculum  with 
equal  success  is  a  tiling  of  the  past  except 
in  a  few  remote  regions.  The  university- 
trained  man  has  largely  taken  his  plaoe, 
and  the  universities  arc  spreading  their  in* 
fluence  into  the  nooks  and  comers  of  the 
country  through  these  men. 

I  need  not  discuss  this  phase  of  the  sub- 
ject further.  It  will,  I  am  snre,  be  acknowl- 
edged without  argument  that  it  is  desirable 
that  our  collejre  faculties  should  be  ninde 
up  of  meu  who  have  enjoyed  tlie  be-st  edu- 
eational  advantages.  In  supplying  sneh 
men  the  universities  are  doing  a  work  of 
the  highest  value  for  the  country.  If  noth- 
inpr  else  were  aeeuniplislied  by  our  univer- 
sities they  would  be  wortliy  of  all  tlie  sup- 
port they  get  The  results  of  their  work  in 
this  direetion  are  not  as  tangible  as  that  of 
the  work  of  the  eolle^'es,  for  the  latter  reach 
much  larger  numbers  and  in  ways  tliat  can 
be  more  easily  followed.  But  i£  we  keep  in 
mind  the  fact  that  the  college  is  de- 
pendent u[)on  the  university  for  its  faculty 
and  thai  the  character  of  tlie  college  is  in 
turn  dependent  upon  the  character  of  its 
faculty,  it  will  he  seen  that  whatever  good 
may  come  from  the  colh  ue  is  to  be  traced 
directly  to  work  done  by  tlie  uiiivei-sities. 
In  order  to  keep  our  colleges  up  to  a  high 
standard  it  is  absolutely  necessary  that  our 
universities  should  be  maintained  on  a  high 
plane.  This  university  work  is  not  some- 
thing apart,  independent  of  other  kind.s  of 
educational  work.  It  is  a  necessary  part  of 
the  whole  system.  It  affects  not  only  our 
colleges,  but  onr  schools  of  all  grades,  and 
must,  therefore,  have  a  profound  influence 
ui>(in  the  intelleeturd  eondition  of  the  whole 
country.  It  is  diflicult,  perhaps,  to  prove 
this,  but  it  seems  to  me  that  the  statemmti 
just  made  arc  almost  self-evident  truths. 

Hut  the  univetNitii  fi  are  also  doing  an- 
other kind  of  work  of  importance  to  the 
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country.  ThroUj?li  their  specially  prepared 
lueu  they  are  doiug  something  to  enlarge 
the  bonndi  of  knowledge.  To  be  »ure,  such 
work  is  also  being  to  snii]<*  extent  in 
onr  <'(»lli"_'e8  and  elstwlioif,  Imt  the  true 
home  ol  the  investigator  is  the  university. 
Tliit  woil^  of  investi^tioii  is  iw  important 
u  the  work  of  training  men.  What  do^ 
it  Tiionn  ?  All  perstms  with  healthy  niiiids 
ap[M  jif  til  aiTfe  that  the  world  is  mlvaneiiit; 
ami  iiii[>ruvuig.  We  sec  evidences  of  this 
on  every  side.  'Those  reeults  that  appeal 
most  strongly  to  mankind  are,  perhaps,  the 
practical  discoveries  that  contribute  so 
much  to  the  health  aud  comfort  of  mau- 
Idnd.  Theae  are  ao  familiar  that  they  need 
not  be  reoonnted  here.  If  great  advanees 
are  beintr  made  in  the  field  of  electricity, 
in  the  field  nf  modifinr.  in  the  field  of  ap- 
plied chemistry,  it  is  well  to  remember  that 
the  work  that  liea  at  the  fonsdation  of  these 
advances  has  been  done  almost  exclusively 
in  the  universities.  It  woidd  be  interest- 
ing to  trace  the  history  of  some  of  these 
advances.  We  should  find  that  in  nearly 
every  eaae  the  beginning  ean  be  found  in 
some  university  workshop  where  an  en- 
fhiisin.<itic  professor  has  spont  his  tinio  pry- 
ing into  the  secrets  of  natxire.  Karely  does 
the  diaeoverer  reap  the  tangible  reward  of 
his  work— that  is  to  say.  he  does  not  get 
rich— bnt  what  of  it?  lie  has  his  reward, 
and  it  is  at  least  a  fair  question  whether  his 
reward  is  not  liigher  than  any  that  could 
be  computed  in  dollars  and  cents. 

The  material  value  to  the  world  of  the 
work  carried  on  in  thr  nniv«'r«»ity  labora- 
tories cannot  be  over-eslimated.  New  in- 
dnstries  are  constantly  springing  up  on 
the  basis  of  such  work.  A  direct  connection 
has  lii  en  shown  to  exist  betwrrn  tlio  indus- 
trial condition  of  a  country  and  the  atti- 
tude of  the  country  towards  university 
work.  It  is  generally  accepted  that  the 
principal  reason  why  Germany  occupies 
sach  a  high  position  in  certain  branohes  of 


industry,  especially  those  founded  upon 
chemistry,  is  that  the  universities  of  Ger- 
many have  fostered  the  work  of  investigs* 
tion  more  than  those  of  any  other  country. 
That  great  thinker  and  investT«rntnr,  Liebi?. 
succeeded  during  the  last  century  in  im- 
pressing upon  the  minds  of  his  eountrymmi 
the  importance  of  encouraging  inveatiga* 
tions  in  the  universities,  and  since  tliat 
time  the  German  laboratories  of  chemistry 
have  been  the  leaders  of  the  world.  In  Ger- 
many the  ohemieal  industries  have  grown 
to  immense,  almost  inoonoeivable,  propor- 
tions, ■M.'anuiiili>  thn  corr(«!pondiug  indus- 
tries of  lireat  Britain  have  steadily  de- 
clined. This  subject  has  recently  been  dis- 
euaaed  by  Arthur  C.  Green  in  an  ad- 
dress read  before  the  British  .:\jssociatioa 
at  its  meeting  at  Hlassjow  last  summer. 
The  address  has  been  republished  in 
Science,  volume  2,  page  7,  of  1902.  I  call 
the  attention  eq>ecially  of  our  business  men 
to  Uiis  address.  I  think  it  will  show  them 
that  university  work  in  some  lines  at  least 
is  directly  aud  closely  connected  with  the 
industrial  position  of  a  country.  Speaking 
of  the  coal-tar  industry,  the  author  of  the 
paper  referred  to  says:  "In  no  other  in- 
dustry have  such  extraordinarily  rapid 
changes  and  gigantic  developments  taken 
place  in  so  short  a  period— developments  in 
which  the  scientific  elucidation  of  abstract 
problems  has  gone  hand  in  hand  with  in- 
ventive capacity,  mauufacturing  skill,  aud 
oommercial  enterpriae;  in  no  othw  Indus- 
^iry  has  the  dose  and  intimate  intarrelation 
nf  science  nnd  pmetiee  been  more  clearly 
demonstrated.  * '  And  further  <» :  '  *  Again, 
besides  the  loaa  of  material  wealth  which 
tiie  neglect  of  tiie  coal-tar  trade  has  in- 
volved  to  this  country,  there  is  yet  another 
aspect  of  the  (iiiestion  which  is  even  of  more 
importance  than  the  commercial  one. 
There  can  be  no  doubt  that  the  growth  in 
Germany  of  a  highly  scientific  industry  of 
large  and  far-reaching  proportion  has  ra> 
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ai'tetl  with  botielii  ial  efTect  upon  the  uni- 
versities, and  has  tended  to  promote  scien- 
tifle  thought  throughout  the  kod.  By  its 
demonstration  of  the  practical  importance 
of  purely  theoretic  conceptions  it  has  had 
a  far-ri  nr  liinL''  cfToi't  nii  thf  intellectual  life 
of  the  iiatiun.  How  ttiuch  such  a  scieutific 
revival  is  wanted  in  our  country  the  social 
and  economical  history  of  the  past  ten 
y»\irs  nhundantly  tfstifioM.  For  in  the 
struggle  for  existence  between  nations  the 
battle  is  no  longer  to  the  strong  in  arm,  but 
to  those  who  are  the  strongest  in  knowledge 
to  turn  tile  resources  of  nature  to  the  best 
account.'' 

What  1  want  to  make  clear  by  these  quo- 
tations and  references  is  that  univenrities 
are  not  luxnriee,  to  he  enjoyed  or  not,  m 
wf  mny  please.  They  are  rie<'p<^S!t  ies.  Their 
woi  k  lit's  at  the  very  foundation  of  national 
well-being. 

Bnt  there  is  ano^r  aspect  of  nnivenrity 
work  of  trreater  importance  than  that  af 
which  I  liave  spoken.  T  nipan  the  intel- 
lectual aspect  in  the  highest  sense.  The 
world  ia  advancing  in  other  ways  than 
along  material  lines.  While  as  I  have 
pointfd  out.  the  material  interests  of  the 
world  are  conupctod  witli  the"  intpllt»ftnRl 
condition,  there  are  thoughts,  tiiere  are 
ideas,  that  are  above  material  considera- 
tions, ideas  pertaining  to  the  history  of 
mankind,  to  the  origin  ami  (ipvt-loinii^nt  of 
the  universe,  to  the  phenomena  of  life,  to 
the  development  of  thought,  to  the  aigniti* 
canoe  of  rdigiona.  All  theie  are  of  im- 
portance, and  the  character  of  a  nation  is 
determined  by  the  extent  to  which  these 
ideas  are  cultivated.  There  is  call  for  in- 
vestigation in  every  subjeet— in  the  various 
branches  of  philology,  in  history,  in 
Of^mnniics,  in  arcluroloL'^',  a??  well  as  in  the 
natural  sciences,  and  here  again  the  univer- 
sities furnish  the  workers  and  the  work- 
shops. 

There  txe,  then,  deep-seated  reasons  for 


♦•nfouraging  the  work  of  our  universities  in 
every  possible  way.  We  cannot  atford  to 
let  them  langnisb.  The  intereda  InvolTed 
are  too  greats  Hie  more  clearly  this  ia 

recognized  the  better  for  us. 

The  rapid  advances  that  have  he«'n  made 
in  university  work  in  this  country  have 
brought  us  somewhat  suddenly  face  to  face 
with  new  educational  problems,  and  we 
have  not  yet  liad  time  to  adjust  ourselves 
to  the  new  situation  thus  created.  We  are 
in  the  experimental  stage.  We  are  trying 
to  determine  how  we  ought  to  deal  with 
our  graduate  students  in  order  to  get  the 
hrst  results;  how,  in  general  to  make  the 
work  as  efficient  as  possible. 

As  one  who»  with  othen,  has  been  en- 
gaged for  twenty-five  yean  in  studying  the 
new  prohlems  and  in  attemptinfr  to  solve 
them,  I  may  l)e  permitted  to  say  a  few 
words  in  regard  to  one  of  the  most  im- 
portant problems  that  the  universities 
have  to  deal  with  at  present.  I  refer  to  the 
pmWeni  of  tho  professors.  ITavintr  been  n 
profes.s«>r  ft>r  about  thirty  years,  and  hav- 
ing during  that  time  known  intimately 
many  of  those  who  belong  to  this  daes  and 
worked  witli  theni.  T  fed  dial  T  may  speak 
of  the  professor  problem  with  some  con- 
lidenee. 

The  university  is  what  the  professon 

make  it,  and  tlie  ji resident  has  no  more  im- 
portant duty  t*i  i)orforiii  tlian  that  of  see- 
ing that  the  various  chairs  are  tilled  by  the 
right  kind  of  men.  He  abotdd  not  take  the 
full  responsibility  of  selection.  He  should 
take  all  the  good  advice  he  can  get.  lie  is 
snrp  to  have  some  that  is  had.  He  should, 
however,  not  only  take  advice,  but  he 
should  endeavor  to  determine  for  himself 
by  eveiy  available  means  whether  or  not 

the  pereons  rrrommcnde<l  to  him  are 
wortliy  of  appointment,  lie  shcmhl  not 
shirk  this  responsibility.  A  mistake  in  this 
line  is  almost  as  difficult  to  rectify  as  a 
mistake  in  the  matrimonial  line— perhaps 
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more  difficult.  It  is,  therefore,  doubly  im- 
portaat  tlmt  au  appoiutment  should  be 
made  with  great  ddibentkni  and  with  a 
full  realization  of  the  gravity  of  the  act.  It 
is  not,  however,  the  process  of  apixiintinir 
that  I  wish  espeeialiy  to  speak  of,  though 
maeh  that  is  interesting  to  university  cir- 
eles  miglit  he  mid  on  this  anbjeet.  It  ia 
rather  the  principles  that  are  involved. 
What  constitutes  a  good  professor?  What 
kind  of  men  are  the  universities  looking 
forf  la  the  supply  of  this  kind  of  men 
equal  to  the  demand  t  These  are  some  of 
the  questions  that  su"frest  tlit-msphes  in 
this  connection.  Let  me  attempt  to  answer 
them  briefly. 

The  development  of  universitiea  in  this 
wuntry  has  created  a  demand  for  a  kind  of 
professor  somewhat  different  from  that  de- 
manded by  the  college.  It  would  not  be 
dilRenlt  to  describe  the  ideal  univenii  l y  pro- 
fesK>r,  but  we  should  gain  little  in  .this 
way.  I  shall  assume  that  he  has  the  per- 
Nonal  traits  that  are  of  such  importance  in 
those  who  are  called  upon  to  teach.  A  man 
«f  bad  or  questionaUe  eharacter,  or  of  weak 
character,  is  no  more  fit  to  be  a  univemitgr 
professor  than  to  be  a  college  professor  or  n 
teacher  in  a  school.  That  is  .self-evident. 
At  least  it  seems  so  to  me.  Leaving  tiiese 
personal  matters  ont  of  eonaideration,  the 
first  thinp:  that  is  essentinl  tn  a  university 
pn»fess(U'  is  ii  tluinniLrh  kiuiwleflire  of  the 
subject  he  teaches  und  ot  the  uiotiiodii  of  m- 

vestigation  applicable  to  that  subject;  the 

secotul  is  the  ability  to  apply  these  methods 
tn  the  eniarpenient  of  tlic  field  of  knowl- 
edge; and  the  third  is  the  ability  to  train 
others  in  tlnme  (tf  these  metbmb.  Bnt  a 
knowledge  of  the  methodsr  the  ability  to 
apply  them,  nnd  the  nhility  to  train  otliers 
in  their  nse.  will  not  suffice.  The  professor, 
if  he  is  to  do  his  duty,  must  actually  be  en- 
gaged in  eanyiiq;  on  investigationB  both  on 
liis  own  account  and  with  the  cooperation 
of  his  most  advanced  students.   This  is 


1  uiidaiiicntiil.  It  mny  be  said,  and  this  eau- 
uut  be  denied,  that  there  is  much  research 
work  done  that  ia  of  little  value  to  the 
world,  that»  in  fact,  much  of  that  which  is 
(lone  by  our  graduate  students  is  trivisl 
judged  by  high  standards.  It  wouid  be 
better,  no  doubt,  if  every  professes  and 
every  advanced  student  were  engaged  upon 
some  prohleiii  of  great  importance  to  tlie 
world.  But  this  is  out  of  the  question  m 
any  country.  Few  men  possess  that  clear- 
ness of  vision  and  that  skill  in  deviring 
methods,  combined  with  the  patience  and 
power  of  pei-si.stent  npplication  that  enable 
them  to  give  the  world  great  resulta.  If 
only  those  who  can  do  great  thingB  were 
permitted  to  work,  the  advancement  of 
knowledge  would  be  slow  indeed.  The 
great  is  built  npon  the  little.  The  modest 
toiler  prepares  the  way  for  the  great  dis- 
coverer. A  general  without  his  offieers  and 
men  would  be  helpless.  So  would  the  great 
tliinker  and  skillfid  exj^erimcnter  without 
tlie  patient  worker, '  the  hewer  of  wood  and 
drawer  of  water.' 

Of  Bo-ealled  researdi  work  there  are  all 
grades.  A  man  may  reveal  his  intellectual 
power  m  well  as  his  mentJil  defects  by  his 
investigations.  But  it  remains  true  that 
the  oniversity  profcnor  must  be  carrying 
on  research  work  or  he  is  failing  to  do  what 
he  ought  to  do.  It  is  part  of  his  stoek  in 
trade.  lie  cannot  properly  train  his  st;i- 
dent>i  without  doing  such  work  and  without 
helping  his  students  to  do  sudi  woilc.  One 
of  the  best  results  of  carrying  on  this  re- 
search work  is  the  neces??arj'  adoption  of 
world  standards.  A  man  may  teach  his 
classes  year  after  year  and  gradually  lose 
touch  with  others  working  in  the  same 
branch.  Nothing  is  better  calculated  to 
keep  hini  alive  than  the  carryin?r  on  of  n 
piece  of  work  and  the  publication  of  the 
results  in  some  wdl-known  journal.  Tfa» 
stimulates  liim  to  his  b^t  eflforts,  and  it 
subjects  him  to  the  criticism  of  those  who 
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know.  He  may  deedye  hu  stodente  and  him* 
■elf— no  doubt  ho  often  doeo— hut  he  ean» 

uot  doct  ivo  the  world  very  Ions.  The  pro- 
fessor who  does  not  show  what  lie  can  do 
m  the  way  of  adding  to  the  knowledge  of 
the  worid,  is  almost  sore  to  beoome  proviii' 
<  i:il  when  he  gets  amy  from  the  inbBuenoe 
of  his  leaders. 

Other  things  being  equal,  the  professor 
who  does  the  best  work  in  his  special  branch 
IB  the  beat  prof enor.  The  iuuT«aitiea  want 
leaders.  Unfortunately,  the  number  of 
these  is  quite  limited,  and  it  is  not  surpris- 
ing that  Uiere  are  not  enough  to  go  round. 
It  is  beooming  veiy  difficult  to  find  properly 
qualified  men  to  fill  vaeant  university  pro- 
fessorships. Given  suffieient  itidueementa 
and  it  would  be  quite  possible  to  '  corner 
the  market.'  There  are  at  leaat  half  a 
doeen,  probably  more,  nnimaities  in  this 
eoQtttry  on  the  lookout  for  young  men  of 
unusual  ability.  They  are  snapped  up 
with  an  avidity  that  is  a  clear  sign  of  the 
state  of  tbe  market.  One  of  the  greatest 
obataeles  in  the  way  of  the  advancemrat  of 
our  American  universities  to-day  is  a  lack 
of  enough  good  professorial  material.  For- 
tunately, the  universities  are  themselves 
providing  the  means  1^  whieh  this  ohstade 
may  be  overcome,  though  not  as  rapidly  as 
we  ahoold  like.  That  is,  however,  not  the 
fault  of  the  universities.  Some  deeper 
cause  is  operating.  Nature  does  not  seem 
to  supply  enough  raw  material.  It  ia  often 
raw  enongh,  to  he  sure,  but  its  possibilities 
are  limited. 

Tliis,  too,  suggests  another  question  of 
deep  import  for  tbe  intelleetnal  develop* 
ment  of  onr  oountry.  Do  our  ablest  men 
ent<?r  universities  and  engage  in  advanced 
work  T  This  is  a  question  which  it  is  very 
diHieult,  if  uot  quite  impoesible,  to  answer. 
I  think  it  is  not  uneommonly  aasnmed  that 
they  do  not;  that  onr  ablest  men,  our  best 
thinkers,  are  not  in  the  universitie.q.  Tt  is 
often  said  that  they  are  in  the  law  or  in 


bnsineM.  It  rany  be.  Oertainly  the  great 
jurista  and  the  great  buaineaa  mm  aeem  to 

be  relatively  more  numerous  than  the  preat 
university  teachers.  I  sliould  not  think  it 
worth  while  to  toucli  upon  this  subject  were 
it  not  for  the  fact  that  recently  the  sug- 
gestion has  been  made  that  some  of  the 
men  who  become  prreat  in  other  litios  miirht 
l>e  induced  to  enter  the  academic  career  if 
only  sufficient  inducements  were  offered. 
The  propositimi  is  that  a  marked  inerease 
in  tbe  emoluments  of  professors  would 
tend  to  attract  some  of  the  best  material 
from  other  fields.  I  do  not  feel  sure  of 
this.  In  any  case,  the  subjeet  is  hardly 
worth  discussing.  Whatever  improvement 
is  to  come  will  eoiiic  slowly,  and  this  is  for- 
tunate. A  sudden  increase  of  the  salaries 
of  the  leading  professors  of  this  country 
to»  Bay,  $10,000  or  more,  would  not  and- 
denly  change  the  status  of  these  professors 
among  iheir  fellow  men,  and,  while  the 
profcssora  might  be  pleased,  and  probably 
would  be,  the  main  question  is,  Would  tine 
change  have  any  effect  in  the  desired  diree- 
tion?  Speculation  on  this  subject  seems  to 
me  of  no  value.  If  it  be  true  that  the  men 
of  the  best  intellects  do  not  find  their  way 
into  university  eireles,  it  is  safe  to  aasume 
that  this  is  due  to  a  great  many  eonditi<ma» 
and  tluit  tlie  conditions  are  improvingr. 
The  intellectual  standards  of  our  colleges 
and  uniyerdties  are  gradually  being  rdsed. 
We  eannot  f  oroe  matters. 

The  best  thing  we  can  do  for  our  stu- 
dents is  to  give  them  good  profe^ra. 
Sumptuous  laboratories,  large  collections  of 
books  and  apparatus,  extendve  mnsenmn 
are  well  enough.  They  are  neoessaiy,  no 
douhf.  T?ul  T  fear  tliey  are  too  much  em- 
phasized before  the  public.  A  university 
is,  or  ought  to  be,  a  body  of  well-trained, 
intdOigen^  industrious,  productive  teaeh- 
e»  of  high  eharacter  provided  with  the 
means  of  doing  their  best  work  for  their 
students,  and  therefore  for  the  world. 
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Th«  Johns  Hopkina  Univenrity  cannot 
live  on  its  past,  however  praiseworthy  that 
past  may  have  lx>en.  If  the  contemplation 
of  the  past  has  tlie  eftoet  of  stimulating  us 
to  our  best  effurtii,  it  Is  a  profitable  occupa- 
tion. If  it  lulls  UB  into  inaetiTity,  it  is 
fatal.  We  should  not,  nor  can  we,  escape 
critioism  for  prfs«Mrt  niisrieeds  hy  referring 
to  a  glorious  past.  We  have,  to  be  sore, 
inherited  eertain  ideals  that  we  sboiild 
eherish.  So,  also,  ^^-e  have  probably  done 
Ihiiitrs  that  wo  ttnirlif  rini  lo  have  done,  and 
the  study  of  our  past  may  help  us  to  see 
where  we  have  made  mistakes  and  to  show 
US  how  to  avoid  them  in  the  future.  There 
is  only  one  way  to  make  a  university  what 
it  oncht  to  1>i\  aiid  that  is  hy  flf>in[r  <T'>od 
work  according  to  the  highest  standards. 
Professors  and  students  must  cooperate  in 
this.  With  the  right  professors  we  shall 
have  tliis  cooperation.  Students  have  the 
power  of  collective  judirment  that  is  prob- 
ably iairer  than  the  judjiujeut  of  any  in- 
dividual. They  will  work  well  if  fheir  mas- 
ters work  well.  The  professor  is  leachinf; 
all  the  time.  His  dtity  1,i  his  sindi  rifs  is  iii>t 
done  wheu  he  dismisses  lliem  from  the  lec- 
ture room  or  the  laboratory.  His  influence 
for  good  or  evil  is  continuous  and  lasting. 

AVill  viiu  .ilhiw  me  a  few  pei"Sonal  words? 
Th<»se  ol'  yon  who  ktutw  rtinst  of  thf  o<«cnr- 
reuccs  of  last  year  know  best  tliat  ilie  office, 
the  duties  of  which  I  formally  assume  to- 
day, cniiie  to  me  iine.xpeetedly  and  against 
niy  wishes.  My  life  up  to  the  pi-^sent  ha« 
been  spent  as  a  teacher.  I  a&k  no  higher 
ooeupation.  There  is  none  more  rewarding. 
It  would  have  been  agreeable  to  nw  to  oon- 
tinuo  in  this  occupation  to  thr  i  nd,  Tn- 
»  deed,  evi  n  mattere  now  stand.  I  hope  it 
will  not  be  necessary  for  me  to  withdraw 
entirely  from  the  work  to  which  my  Ufe  has 
thus  far  been  devoted.  On  the  other  hand. 
I  recoprnize  to  tlu"  full  the  importance  of 
the  new  work  to  which  I  have  been  called, 
and  I  accept  the  new  duties  with  the  inten- 
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tion  of  using  every  effort  to  further  tiie 
interests  of  this  University.  Havii^f  takoi 

the  step,  I  accept  tlip  responsibility.   I  can- 
not permit  anything  to  interfere  with  the 
work  of  the  presidency.  I  believe,  however,  | 
that  I  shall  not  he  obliged  to  give  up  that  I 
which  is  dear  to  me  in  the  adenoe  of  ehcm- 
istr\'. 

In  concluBion,  I  wish  to  express  my 
hearty  thanks  to  my  distiaguidied  prede- 
cessor, to  my  colleagues,  to  the  students  of 

tlie  Univensity.  and  to  this  community  for 
the  kindness  with  which  they  have  accepted 
my  election.  I  could  not  ask  for  better 
treatment.  In  return,  I  can  only  prmniae 
to  do  all  that  in  me  lies  to  make  this  Uni* 
versity  worthy  of  it.s  history,  to  make  it  as 
helpful  as  possible,  not  only  to  this  com- 
mtmity,  of  which  I  am  proud  to  be  a  mem- 
ber, but  to  the  State  and  to  the  oountry. 
It  is  my  earnest  wish,  as  I  am  sure  it  is 
yours,  that  the  period  upon  which  the  Uni- 
versity now  enters  may  be  at  least  as  use- 
ful as  that  wlueh  now  ends. 

We  have  pa.ssed  through  a  time  of  great 
anxiety.  Causes  have  been  in  operation 
that  have  of  late  seriously  interfered  with 
our  development.  It  is  not  strange  that  the 
world  at  large  should  have  received  the 
impression  that  the  Johns  TTnpkin.s  Uni- 
vcrsily  has  seen  its  hp^t  days.  Tlie  fact  is 
tliat  the  duk'i'ul  stones  that  Imve  been 
going  the  rounds  have  a  alight  basis.  It  is 
this:  The  gro,\ih  of  the  University  has 
hc.-n  temporai-ily  checked.  It  has  not  grone 
backward,  but,  for  a  time  at  leaat,  it  has 
stood  atilL  I  believe  tlwt  a  new  day  has  at 
last  dawned  and  that  the  onward  march 
will  soon  be  taken  up.  Our  difficulties  have 
liy  no  means  been  overcome,  but  a  magnifi- 
cent beginning  has  been  made.  The  public 
spirit  and  generosity  of  William  Wyman, 
of  William  Keyser.  of  !>anuiel  Keyser,  of 
Francis  M.  .Ti  iicks,  of  William  H.  Buckler 
aud  Julian  Le  Roy  White,  are  worthy  of 
the  highest  commendation.   These  high- 
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minded  ram  have  started  the  new  em. 

They  have  shown  llu-ir  confidrnpc  in  the 
work  of  the  University  and  sot  an  example 
to  their  fellow  men.  I  would  not  detract  in 
the  lesst  from  the  pniiae  due  to  every  one 
of  til  esc  gentlemen,  but  I  am  sure  the 
others  whom  I  have  named  will  iiardon  me 
if  in  conclusion  I  exclaim,  Long  live  'Wil- 
liam Wyman  and  William  Keyserl 

PMESBNTATIOy  OF  CAyniDATES  FOR 

To  the  Assembly: 

From  time  immemorial,  it  has  been  the 
cuatom  of  muTentitiea  at  feative  odebra- 

tions,  to  hestow  upon  men  of  leaminp,  per- 
sonal tokens  of  admiration  and  gratitude. 
In  conformity  with  this  usage,  our  univer- 
sity desires  to  plaee  upon  its  lumor  liat  the 
names  of  scholars  who  have  been  engaged 
with  us  in  the  promotion  of  literature,  sci- 
ence and  education.  In  accordance  with 
the  reqmeit  of  the  Acadonic  Coundi  and 
in  their  name,  I  have  tiie  honor  and  the 
privilege  of  prcscnlin?:  to  the  President  of 
the  Johns  Hopkins  University  those  whose 
names  I  shall  now  pronounce,  uniiiu^  their 
enrolment  as  members  of  this  *Societaa 
ma  gist  mm  III  ct  diseipuloram.' 
To  the  President: 

IIr.  President:  In  tlie  name  of  the 
Academic  Council,  I  ask  that  Bevenil  schol- 
ars, who  pursued  advaneed  studies  under 
our  guidnnee,  without  prorci'dinfr  to  de- 
grees, be  now  admitted  to  the  doLrroe  of 
Master  of  Arts,  honoris  causa,  and  assiurcd 
of  our  hearty  weleome  to  fliis  fraternity. 

Wii.i.iAM  Thomas  CoORCtLMAV, 
BBtJAMlS  IVE8  GlLHAK, 

Jonif  Mask  Ouam, 

Cl.AvTi   ,  Toi.MAN  HaIX, 

TiiEouoRK  Mabsubo, 
WnxzAM  L.  ICAmsT, 

*  On  behalf  of  the  Umwrnij,  by  Ur.  D  C.  Git- 
roan,  President  Emeritiu,  on  the  occasion  of  the 
celebration  of  the  tw«iity-flfth  anivcraary  of  the 
founding  of  tbo  UslTMrsity. 


KoBEBT  Li:r.  IlANuotn^ 
Lawbason  Bmqs, 
Hsirwr  31  Thomm, 
•TuuAM  Le  Roy  WmxB. 

Mk.  Pkesident  :  I  luivc  now  the  honor  of 
presenting  to  you,  one  by  one,  a  number  of 
eminent  men,  recommended  by  a  commit- 
tee of  the  professors,  and  of  asking  jrou  to 
admit  them  to  the  degree  of  Doctor  of 
Law^.  honoris  causa,  in  the  Johns  Hopkins 
Univei-sity. 

Three  of  these  seholars  were  friends  and 
oonnsellors  of  the  Trustees  before  any  mem- 
ber of  tliis  Facility  was  chosen.  They 
pointed  out  the  dangers  to  be  avoided,  the 
eharte  to  be  followed,  and  during  seven  and 
twenty  jrears  they  have  been  honored 
friends,  by  whose  experience  we  have  been 
guided,  by  whose  example  we  have  been  in- 
spired. 

Cbabubb  WnuAic  Euot,  President  of  Harrard 

t'niversity,  oldest  nnd  most  eompreiiensiyiB  of 
American  iDtUtulioiis, — the  Chief,  whoMe  wisdom, 
vigor,  and  derotloa  to  adueation  "bawrn  brom^t  liim 
honor!)  which  we  gladly  adcBowledga,  which  «e 

cannot  augment. 

Jambb  Bduou.  Arocul,  teadier,  writer,  diplo- 

inati^l,  srlmliir,  cxifllfnt  in  cvlTV  callin;,',  wliose 
cTowuing  distinction  is  bis  uervice  in  developing 
the  UsiMireity  of  MIchignB,  a  aignal  ezampia  of 
the  alliance  between  a  vigoroiis  etata  and  a  vigor- 

ou»  university. 

Akbbbw  DiOESOir  WBlts,  honored  Anltaaaador 

of  the  United  States  in  Germany,  the  organizer  of 
Cornell  University,  whose  diplomatic  success  in- 
creases the  diatiaetion  Im  had  w«a  aa  an  ahla 

professor,  a  learned  historian,  and  a  liberal  pro- 
moter of  science,  literature  and  art. 

With  these  early  friends,  I  now  preient 
to  you  several  men  who  have  been  aaeo* 

ci.ited  with  us  in  eanying  on  the  work  of 
this  University:— 

John  Suaw  Buxucos,  Me  ttdvi»er  of  the  Trus- 
teaa  of  the  Jobas  Hopkins  Hospital  respecting 
its  construction,  an  authority  on  the  history  of 
medicine,  a  promoter  of  public  hygiene,  a  famous 
bibliographer  and  the  wise  administrator  «f  pnidio 
libraries  in  the  City  of  New  York. 

Gbakvuxe  Stanley  Haix,  who  planned  and 
direeted  fbo  firat  taboratoiy  of  aspeiiniaiiUl  p^y- 
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«holog7  in  tha  United  Statai,  taA  who  left  •  pro- 

fesaorship  acnong  «»  to  l>e<onic  first  President  of 
Clark  University  in  Worcester, — a  learned  and  in- 
•piling  pbiloaoplier,  dofoted  to  tlw  odtieatlai  at 

teachers  in  schooli  Of  WtOJ  gTtdA  fkOOl  Hkt  loWMt 

t«  the  highest. 
Juam  BoHODUi,  ineeenfal  lecturer  and  wrltar 

on  law  and  history,  a  lover  of  Ir'  tli  i  diligent  ex- 
plorer of  the  historical  archives  of  this  oouaiiy, 
ftatbor  of  •  Matory  of  tho  United  States,  eoupM* 

bensivp  -iti  '.  ir\istwr>rth3r. 

Joan  Wqxiah  Mai.ijt,  ol  the  UniTeraitj  of 
^rgiala,  one  of  fhet  brlllient  btud  of  leetwen  to 

whom  wo  llHtpnr  ?  hi  the  winter  of  187C-77,  an 
ornament  of  the  University  founded  bj  Jefferson, 
wlieiro  edidlara  of  oveny  Urthplaco  are  nado  to 
feel  at  home;  where  two  of  our  earliest  colleajfues 
had  been  professors.  He  is  a  chemist  of  inter- 
■atknal  reoomf  whose  researches  are  an  eadvr- 
lag  contribiitioo  to  the  science  that  he  profeeaea. 

CBAKLBa  DooUTTUt  Waloott,  Superintendeai 
of  tte  United  8tntea  Geotagieal  Bamf,  a  govam- 

mant  bureau  of  the  highest  standing,  that  extends 
it«  investigations  to  every  part  of  the  land,  secur- 
iqg  fbr  otber  States,  aa  it  doea  for  Maryland«  nm 
accurate  knowleilf^c  of  the  structure  and  resources 
of  the  e4irth.  The  cliief  of  this  survey  is  a  geol- 
ogist whose  adninistrative  duUes  have  not  pre- 
vented bie  peraonal  devotion  to  sdmUfle  reeeardt 
In  iriddi  he  maint^ba  acknowledgad  eminence: 

SnioiT  NnwoMfn,  profeaeor  of  mathenatiee  In 

the  United  States  Navy,  once  professor  here,  who 
baa  carried  forward  the  researches  initiated  by 
Copemknu.  His  astrooonaieal  memoirs,  above  the 
ken  of  ordinary  mitul!),  hare  caused  his  name  to  be 
enrolled  in  the  learned  academics  of  Europe  among 
the  great  InTeettfatora  of  eekitial  lawa. 

I  htcvt  now  the  honor  to  preaent  to  yon 

two  scholars  from  a  neiphboring  common- 
wealth, the  Dominion  of  Canada,  the  rep- 
resentative of  the  University  of  Toronto, 
and  th«  representative  of  MoQill  Univer- 
nty  in  Montreal,  who  came  to  rejoice  with 
ns  in  this  our  festival.— James  Loudon 
and  WujJAU  Peterson.  We  welcome 
them  in  the  brotherhood  of  scholarship 
which  knows  of  no  politioa]  bounds,  appro- 
ciating  what  they  have  done  to  uphold  the 
highest  standards  of  edtioation  in  two  great 
universities,  with  which  we  are  closely  af- 
ffliated. 


It  is  not  easgr  to  discriminate  among  eur 
own  altmini,  so  many  of  whom  we  hcmor 

and  admire,  but  on  this  occasion  I  havp 
been  askoti  to  present  fonr  candidates,  all 
of  whum  arc  widely  Icnown  as  scholars. 
JoBiAH  Rorar,  a  gradnato  of  the  Uidverri^  ef 

rnlifornia,  one  of  the  firot  fo  Ik  called  to  a  felloiT- 
ship  among  us,  and  one  of  the  first  fow 
Doetora  of  PUioeophy  in  tUa  UalwaWf,  Dootor 
Nuhfill^,  now  Prnff^-ior  in  TI)!r\nr1  University, 
Uilford  lecturer  in  two  of  the  Scotch  univeraities, 
Uatorian,  man  of  lottara,  and  pblloaophar. 

.foii.v  KKA.vKr.iN  .Tamkbon,  of  the  University  of 
Chicago,  one  of  the  most  accurate  and  aerviceable 
studenta  of  the  Oonetltntional  Dfltevy  of  fbia 
country,  an  editor  of  historical  papers,  whose  rar* 
erudition  is  always  placed  at  the  command  of 
othera  in  a  ifdrit  of  geosrooa  eooporatioa. 

Bdmv:«D  B.  Wii.su>-,  of  Columhia  Uni\«-rt;ity  a 
profound  investigator  and  an  acknowledged 
anthorlty  In  Molegieal  adaaeerHHW  of  tho  M 
not  seen  by  the  outer  world,  who  look  dtu/ltf  lalO 
the  fundamental  laws  of  organic  life. 

WoooKnr  Wnaon,  of  Prineaton  Uaivmlfy, 
writer  and  «peaker  of  pr&cv.  and  force,  whose 
vision  ia  so  broad  that  it  includes  both  north  and 
south,  a  nwater  of  the  puim^Ies  which  underlie  a 
free  government,  whom  we  would  gladly  enrol 
among  ue  a  Professor  of  Historical  and  Politieal 

I  now  preseut  to  you  nine  men,  the  nam 
bcr  of  tlie  inusos.  each  of  whom,  like  others 
already  pre^nted  to  you,  is  a  leader  of 
hig^r  edueation,— two  from  New  "Bag- 
land,  two  from  the  Central  States,  two 
from  the  far  South,  one  (nnn  the  North- 
westt  Aod  two  from  the  Pacific  coast. 
These  are  all  our  eollalMHratoin^— aentinds 
on  the  watch  towers,  heralds  of  the  dawn. 

Fhancih  Lamii  y  I'atton.  nn  '  :  ..li  -  [jri'-i 
deocy  '  old  Nassau  Hall,'  the  College  of  New  Jer- 
aegr,  has  beeome  the  Unlvordty  of  PrIneetoBt  fe- 
vered as  a  preacher  of  righteousness,  admired  ss 
an  Abelard  in  dialectics,  beloved  as  an  inspiring 
teaehcr  of  theology  and  plifletopliy. 

WlIXIAM    RaINFY   ITARPrT:     i n trr |i r etc r    of  the 

Sacred  Scriptures,  a  fearless  leader,  a  aldllfui 
ofgaidaer,  who  baa  bmmght  Into  lihe  fkont  radk 

the  University  of  Chicago. 

Cbablis  Wnxiax  Oabhet,  of  the  University 
of  TsMiaaas,  a  man  of  adeoosi,  tad  bwaso  A. 


Digitized  by  Google 


SCIENCE. 


341 


of  Titlane  l^nivcrsity  in  New  Orleans, 
a  ui.ut  of  letters, — ^two  ieadern  in  the  advancement 
M  education  ia  th*  South,  advocates  of  schools 
•nd  coU«gM.ol  ewy  groid«i«  and  thur  Malotu  pro- 
moter*. 

VKmoLAB  IfcuAY  BiTTLER,  wluMo  enthusiasm, 
eD«rg7,  and  knowledge  of  the  principles  and 
meUioda  of  Education  have  given  him  distinction 
throughout  the  land  and  have  led  to  his  promotion 
to  tk*  preoidenqr  of  Colombia  Univeraitj  in  tho 
dty  of  Nov  York. 

HEifBT  SuTTH  Pbttcuett,  aHtronomcr  and  geod- 
Mitt,  wtao  wtnt  from  Ua  home  in  Missouri  to  dis 
taut  lands,  vow  to  obaarvo  an  eclipse,  now  a 
tran&it,  who  haa  been  the  distinguished  head  of 
the  United  States  Coast  Samj,  and  is  now  the 
kead  of  «  Tlgorooa  fbondatlon  in  Boaton,  the  If aas- 
adiaactta  bstitute  of  Technologjr. 

1  pre!?ent  to  you  the  two  reprwetitativwi 
of  learning  and  scholarship  iu  '  the  new 
world  b^tid  the  new  world,'  a  Qreeien 
and  ft  student  of  Natnml  Rtetory,  Benja- 
min Ide  Wheei.eb,  President  of  the  Uni 
versity  of  California.— an  idealist  worthy 
to  represent  the  aspirations  of  Berkeley, 
end  DAvm  Stakb  Jordan,  the  naturalist, 
wlio  has  led  in  the  organization  of  the 
Stanforfl  University,  chiefs  of  two  harmo- 
nicas institutions,  one  of  which  was 
ftarpaded  by  private  bounty,  the  other  by 
tlM  mnnifleaiee  of  a  imiqterons  State. 

As  this  roll  bp<xa!i  with  Harvard  it  ends 
with  Yale.  I  present  to  you  finally  one  of 
the  strongest  and  most  brilliant  of  this 
sbmog  and  brilliaot  company, — Arthub 
TwiNiNa  Hadley,  a  writer  and  thinker  of 
acknowledged  autiiority  on  the  principles  of 
finance  and  administration,  the  honorable 
mecesBor  of  Timothy  Dwigbt  as  President 
of  Yale  Univeraty. 

TBB  CBWAGO  MEETINO  OF  THE  AMKUIVAN 

PHYmowQWAL  aootarr. 

The  American  Pbystdogloal  Soeiety  held 
its  fourteenth  annual  meeting  at  the  Uni- 
versity of  Chicago,  December  30  and  31, 
1901.  Notwithstanding  the  faot  that  the 
Sodetar  had  hitherto  met  only  in  the  East, 
tiiere  was  a  large  attendaaoe  of  memhen. 


and  gieat  interest  was  shown  in  the  pro 
ceedings.  The  following  new  members 
were  elected,  making  the  total  membership 
ninety-eeven:  Harvey  B.  Cudiing,  AJl, 
M.D.,  Associate  in  Suri^ory,  Johns  Hop- 
kins University;  Joseph  Krlnnirer,  M.D . 
Instruotor  in  Physiology,  Johns  Hopkimt 
Univenity;  Martin  H.  F^eher,  M.D.,  Aam- 
ciate  in  Phyikdogy,  Unifersity  of  Chicago; 
Arthur  W.  Greeley,  A.M.,  A.ssistant  in 
I'liysiology,  University  of  Chicago;  E. 
Murk  iloughtou,  Ph.C,  M.D.,  Lecturer  on 
Experimental  Pharmacology  in  die  Detroit 
CoUege  of  Medicine ;  11.  S.  Jeunings,  Ph.D., 
A.ssistant  Professor  of  Zoology,  University 
of  Michigan;  Waldemar  Koch,  Ph.D.,  As- 
sistant in  Pharmaeology,  Univenity  of  Chi- 
eago;  David  J.  Lingle,  Ph.D.,  Instruetor  in 
Physiolc^,  University  of  Chicago;  Elias 
P  Lyon,  Ph.D.,  A.si'^istant  Professor  of 
I'hysiology,  University  of  Chicago;  E. 
Undon  Melius,  M.D.,  Baltimore;  George  B. 
Wallace,  M.D.,  Instructor  in  Pharmacology, 
University  and  Rellevuo  Hospital  Medical 
College,  New  York.  The  ('ouncil  for  the 
past  year  VMS  reelected,  viz.,  Professors  R. 
H.  Chittenden,  W.  H.  Howell,  Frederie  S. 
Lee,  W.  P.  LoHibard  and  W.  T.  Porter 
TheCouneil  subsequently  reelected  a.s  presi- 
dent Professor  Chittenden,  and  as  secre- 
tary and  treasurer  Professor  Lee. 

The  scientific  program  was  an  UDQBually 
full  one,  thirty-two  papers  beinqr  presented. 
A  considerable  number  of  demoustrations, 
especially  of  new  apparatus,  were  alao 
made.  Only  a  very  Iwief  outline  of  the  pro- 
gram ean  be  indicated  here. 

The  Relation  of  Blood-plates  io  the  In- 
ereof «  ti»  the  Ifumhw  of  Bed  Corpttseles 
at  High.  Altitudes:  Prof.-ssor  G.  T. 
Kemp,  University  of  Illinois. 
The  red  corpuscles  and  the  blood-plates 
were  eonnted  at  I^iris,  and  found  to  num- 
ber, respeetivdy,  4,800,000  and  457,000  per 
eubie  ndnimetw.  Sevmty-two  hours  later, 
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the  fiuttl  tweuty-four  iiuurs  ot"  which  were 
q>ent  at  Qorner  Ont,  Switzerland*  tiie  re- 
spective  numbers  were  7,000,000  and  1^06,- 
900.  'I'll*'  {ilatr'5  had  thus  increased  much 
more  than  the  red  corpuscles.  The  pre- 
dominanee  of  plates  of  large  «ue  wa«  very 
strikiiig;  the  number  of  small  red  eor- 
ptiscl(.s  was  much  greater  than  is  seen  in 
normal  l)lood.  The  whole  appearance  sug- 
gested tlie  crisc  hcmatobiastique  of  liayem. 
The  moat  careful  aeareh,  however,  ftuled  to 
reveal  plates  colored  by  hBmoglobm. 

i9ome  Jiew  OhiwvaiWM  on  Bloodrflate*: 
Professor  G.  T.  Kemp  and  0.  O.  Stak- 

LEY. 

The  experiments  of  Dutjeu  have  been 
repeated,  and  his  statement  corroborated, 
viz.,  that  the  plates  exhibit  amoboid  move- 
ments when  examined  in  proper  media. 
From  preparations  made  from  the  blood 
of  animals,  into  whose  eireulation  methyl- 
ene bine  had  been  injeeted,  and  examined 
by  Dutjen's  method,  and  from  others 
studied  by  Macannm's  method  for  the  de- 
tection of  phosphorus,  the  authors  conclude 
that  the  plates  consist  of  nneleo-proteid  ex- 
isting as  grannies  scattered  through  the 
clear  mnss  f of  protoplasm?),  which  ii  en- 
pable  of  exlubitinn  amu;boid  moveiufUUH. 

Notcg  on  the  Physiology  of  the  Citrulnfonj 
System  in  the  Hagfish,  Polistoirtma 
stouH:  Professor  C.  W.  Gskenb,  Univer- 
sity of  Missouri. 

The  Cnlifurnia  liaarfish  possesses  three 
well-developed  hearts,  the  systemic  heart, 
the  portal  heart  and  the  caudal  heart  The 
systemic  heart  is  different  from  that  in  all 
craniate  vertebrates  so  far  e.xainined,  in 
that  it  possesses  no  rptrnlativp  nen'ons  sys- 
tem. The  portal  heart  also  is  devoid  of 
audi  a  aysten.  The  eandal  heart  propels 
hlood  from  the  great  lateral  subcutaneous 
sinuses  into  tit*'  'vuidal  vein.  It  was  proved 
that  these  sinuses  normally  contain  blood, 
and  not  lymph  akne.   The  blood  oi  tte 


hagtish  has  a  coueeuli-ution  very  close  to 
that  of  the  sea  water  in  which  the  animal 

lives.  The  lowering  of  the  freezing  point 
of  hagfish  serum  is  1.934"  C.  -  1.992°  C, 
while  tliat  of  sea  water  in  Monterey  bay 
is  1.945*  C. 

The  Mechaimm  of  Fibfilhr  Contraction  of 
the  HmH:  Professor  W.  T.  Povm^ 
Harvard. 

On  Furflur  ExperimetUg  on  ihe  Impof' 

tance  of  Sodium  for  the  Heart-Beat: 
Dr.  I).  J.  LiNOLK,  Univoi-sity  of  Chicago. 
Heart  stimulants  like  caffein  can  not 
make  strips  of  muscle  from  the  ventride 
r ontraot,  unless  sodinm  chloride  is  pre.^^'-iit. 
A  rccnvory  from  the  standstill  iiiduct-d  liy 
sodiunj  chloride  alone  occurs  in  oxygen  gas 
and  in  solutions  containing  hydrogen  per- 
oxide, as  well  as  in  various  salt  solutions. 
Heart  strips  placed  first  in  a  solution  of 
sodium  chloride,  and  then  transferred  to 
oxygen  gas  contract  as  long  and  as  well  as 
they  do  in  a  adution  of  ealdum  or  other 
sslts. 

On  the  Prdongaiion  of  the  Life  of  Unfer- 
tUieed  Eggs  of  the  Sea-urchin  by  Potas- 
sium Cyaniih:  Professor  J.\c<iirES  LOEB, 
University  of  Chicago,  and  JSIr.  Lewis. 
Death  is  aa  aetive  process  due  to 
cn/yme  action.    Fertilization  greatly  re- 
tards it.   In  the  perErs  of  the  sen-nrehin  l>rief 
ti-eatment  with  certain  salts,  sucli  as  potas- 
sium cyanide,  acts  like  fertilization  to  re- 
tard the  morUferous  processes. 

Tht  Action  of  Ateokal  on  Mvecle:  Pro- 
fessor Frbderio  S.  Lbs,  Columbia,  and 

Dr.  Wiu.i.vM  !^.\i„\NT. 

.\  fro<i;'s  niusi'le  wliieh  has  alvsorhed  a 
moderate  quantity  of  ethyl  alcohol  will  con- 
tract more  quicUy,  relax  more  quickly,  pet- 
form  a  greater  number  of  contraetionB  in  a 
t'iven  tiu>e,  and  do  more  work  than  ''m^;- 
cle  without  alcohol,  while  the  onset  of 
fatigue  is  at  tlM  seme  time  delayed.  In 
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larger  qtiantitics  alfohol  is  detrimental, 
diuiinishing  the  whule  number  of  contrac- 
tions, inducing  early  fatigue  and  dimisish- 
ing  the  amoant  of  work  that  the  muwle  ia 
capable  of  doii-e,  oven  to  the  extent  of 
dointr  nwny  entirely  with  cotitractile  power. 
In  moderate  quantities  the  alcohol  is,  at 
least  temporarily,  beneficial;  in  larger 
quantitiea  poiaonoua.  Afteiveffeete  have 
not  yet  been  studied. 

The  Kxd-ction  f)f  TAthli'm:  ifr.  C.  A.  GooD. 

(Picsontnl  by  Prof.  ssor  A.  B.  Cushnjr, 

University  of  Miciiigau.) 

Lithium  ehloride  injected  hypodermie- 
ally  in  poisonous  doses  is  excreted  in  larjre 
quantities  hy  tlie  aliiiK-ntaiy  trant.  It  is 
here  that  the  chief  symptoms  of  poisoning 
arise. 

On  the  Question  whether  Dexlrost  ts  Fro- 
duced  from  CeUulost  in  DigesUous  Pro- 
fessor Gbabax  Lusk,  New  York  Univer- 

sity. 

The  feeding  of  cellulose  in  the  form  of 
paper  to  diabetic  goats  does  not  cause  an 
increase  of  sugar  in  the  urine;  therefore, 
dextrose  is  not  a  product  of  the  digestion 

of  cellulose. 

Experiments  on  the  Kelalion  Hctirrm  the 
Spleen  and  the  tancreas:  Professor  L.  B. 
Mendel,  Yale,  and  L.  F.  Rettoer. 
These  experiments  were  performed  on 
dogs,  and  sh<nv  that  the  extract  uf  tlie 
spleen  aida  the   transformatiun  ut'  the 
zymogen  of  the  pancreas  into  tr^i>sin.  Sim- 
iUr  resolts  were  obtained  both  within  the 
living  body  and  outside.   The  observations 
support  the  Schiff-Uerzen  hypothesis. 

Thf:  liOlc  of  the  dU  Nucleus  in  Oxidation 
and  Synthesis:  H.  S.  Lilue.  f^Presented 
by  Professor  W.  T.  Porter,  Harvard.) 

New  Experiments  on  Allan  tout  Excretion: 
Professor  L.  B.  Mendel,  Ysle. 
Rectal  injections  of  thymus  gland  sub- 
stance in  dogs  were  followed  by  cbaracter- 


isfii-  excretion  of  allantoin  in  the  urine. 
The  diet  was  free  from  constituents  jield- 
ing  purin.  Vegetable  nucleic  acids  and 
nucleates  from  wheat  germs  experience 
transformations  in  metabolism  comparable 
with  those  obtained  from  nucleins  of  ani- 
mal origin.  Allantoin  and  uric  acid  are 
excreted  in  noticeable  quantity.  Other 
physiological  actions  were  studied  after  the 
introduction  of  nucleic  acid  into  the  circa* 
lation. 

Studies  m  JHuretis:  Dr.  J.  T.  Hauev,  Me* 

Gill. 

Nussbaum's  experiments  on  the  circula- 
tion in  and  the  funetion  of  the  fn^'s  kid- 
ney have  been  repeated,  and  it  has  been 
fouiul  that  in  the  kidney  in  whifh  the  renal 
arteries  have  heeu  tied  some  glomeruli  are 
still  supplied  by  the  blood.  In  sudi  eases 
the  Mood  supply  is  so  small  that  sn<^ 
glomeruli  may  be  considered  as  physiologic- 
ally noelitriblo  qnantities.  It  seems  a  neces- 
sary conclusion  that  the  substances  which 
are  excreted  by  the  kidney  under  these  con- 
di lions  are  excreted  by  the  ^iflielitmi  of 
the  urinif  eroos  tnbules. 

An  Unrecognized  Feature  of  Diuresis: 
Professor  A.  R.  Cubhny,  University  of 
Michigan. 

The  author's  experiments  had  led  to  a 
eondusion  somewhat  the  opposite  of  that 

of  i!ie  pre<»ding  paper.  Excretion  occurs 
in  tlie  iirinifenms  tnbnies,  but  ehh>rides 
and  water  are  excreted  there  much  more 
readily  than  sulphates,  phosphorus  or 
urea. 

Th«  Physioloffical  Sffwtt  of  the  EUetrieid 
Charff9  0/  lottSf  and  fh«  EUetrietd  Char- 
acter of  Life  Phenomena:  Professor 
J.\vqvF^<  LoED,  TTnivcmity  of  Chicago. 
The  autlior  has  found  that  the  stimulat- 
ing power  of  ehanieal  snbetanees  varies 
directly  with  the  valence  of  the  substance. 
The  psper  reviewed  also  some  of  the 
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aullior's  i>revious  work  In  tho  licrht  of  re 
cent  (lisfoverips.  and  niaintainr-d  that  vital 
phenomena,  in  general,  are  caused  by  the 
deetiieal  ehargea  of  ions. 

The  Nature  of  Ketve  Stim^Uon,  and 

JJUemtivns    of  IrrUaMUi^:  Professor 

Albxbt  p.  Maihbws,  UniTcmty  ol  Chi- 
cago, 

The  initobility  of  nerve  protoplasm 
varies  invenely  with  the  atability  of  the 

hydrosol  state  of  its  rolloids.  Stinuilation 
is  gelation,  and  is  bruutiht  about  by  ne^ra- 
tive  electrical  charges.  Chemical  stimula- 
tion is  really  an  eleetrioal  atimtdation  due 
to  the  charges  whiclt  the  ions  bear.  Nega- 
tive charges  stimulate,  positive  charges  pre- 
vent stimulation.  The  nerve  impulse  is 
doe  to  a  progreaaive  precipitation  of  col- 
loids by  negatiTe  charges,  the  negatiTe 
charges  bcini?  regenerated  by  the  precipita- 
tion of  each  suoceeditig  mass  of  colloids. 
The  negative  variation,  iu  other  words, 

atimnlatea  each  anceearive  aegment  of  the 
nerrer  and  ia  regenerated  by  the  change  it 

produces  in  the  colloids.  Anaesthetics  pre- 
vent precipitation.  It  is  not  the  valence, 
in  nltimate  analysis,  which  prodneea  atlnra* 
lation,  hnt  the  movement  of  the  charge, 
chemical  stimulation  being  thoi  Identieal 
with  stimulation  by  light. 

The  Effect  of  Potassium  Cyanide  and  Lack 
of  Oxygen  on  the  Fertilized  Eggs  of  the 
Sea-ufxhin,  Arbaeiat  Professor  E.  P. 
Lyon,  UniTersity  of  Chicago. 
During  each  cleavage  of  the  egg  Ctestcd 
to  the  third),  there  is  a  period  of  slight  re- 
aiatonce  to  potassium  cyanide  and  to  lack 
of  oxygen,  followed  by  a  period  of  much 
greater  resistance.   The  period  of  least  re- 
sistiinec  comes  about  ten  minutes  after  fer- 
tilization, and  almost  immediately  after 
each  succeeding  cleavage. 

Xsptrmenii  with  Zygadenut  venenoeve: 
Frofeasor  Reid  Hunt,  Johns  Hopkins. 
The  antbor  has  made  a  chemical  and 


physiological  .stiidy  of  this  pois<inous  plant. 
He  has  isolated  an  alkaloid  or  a  mixture  of 
alkaloids  having  most  of  the  chemical  and 
phyriological  eharacteristica  of  veratrine. 

Demonstration  of  the  Olandsin  the  Oinducl 
of  the  Fotii:  Professor  A,  R.  Cushnv, 
Univenity  of  Michigan. 
Four  varietica  of  glands  have  been 
found,  secreting,  respectively,  albumen,  the 
soft  membrane,  the  hard  ahell,  and,  appar- 
ently, mneuB.  The  last  variety  haa  been 
hitherto  nndeaeribed.  They  are  interposed 
between  those  secreting  albumen  and  those 
•eeretang  the  soft  membrane. 

An  Attimpt  to  Obtain  Tir  gent  ration  of  the 
Spinal  Cord:  Dr.  Pexcy  M.  Dawson  and 
Edwin  N.  Rioqins,  Johns  IIopkiDS. 
The  animal,  a  young  bitch,  was  noraed 
with  the  greatest  care  for  one  hundred  and 
twelve  days  after  the  operation.  Although 
the  healing  was  per  pritnum,  with  very  lit- 
tle formation  of  scar- tissue,  there  was  never 
any  eonelnaive  clinical  evidenoe  of  eon- 
sciotis  sensation,  or  of  voluntary  motion  in 
the  parts  of  the  hotly  supplied  by  the  cord 
posterior  to  the  sectiuu. 

The  FoiTnula  for  Dctcnnii\ing  the  Wciiihi 
of  the  Central  Nervous  System  in  Frogt 
of  Different  Bieee:  Professor  H.  H> 
DoNALDBOK,  Univernty  of  Ghkago. 
It  was  shown  that  in  the  case  of  the  bull- 
frog and  leopard  frog,  the  weight  of  the 
central  nervous  system  (brain  and  spinal 
cord)  was  a  function  of  the  body- weight 
and  length  of  the  frog,  ecnnbined. 

If  tli«  fNifkt  of  tbe  central  ntrvMtt  wplbm.  (bi 

inilliprain8)  =  V; 
length  of  the  entire  frog  (in  miIUiDet«ra)  =  L; 
weight  of  the  body  (in  grama )=W; 
and  the  eoBstaBi  floafBci«Bt=0; 
then: 

Id  111*  ctM  of  tin  hoU-fteg  OsM, 

la  tbe  «Mt  «f  tbe  letqwrd-fng  (7=Z7J(. 
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The  Chitnicul  Analysiit  of  the  Bramz  Dr. 

W.  Koch,  University  of  Chica^. 

This  pai»er  was  a  preliminary  reporLon 
the  chemieAl  analyaia  of  nervous  fiasiieB,  in- 
dadinff  methodg  for  prq)ariiig  eerebrin, 
eephalin  and  lecithin,  in  snlBeieiit  quantity 
for  subsequent  work. 

The  Study  of  }f  i  tabolism  in  a  Case  of  Lym- 
phatic Leukmma:  Dr.  Yamdell  Uen- 
PDSON,  Tale. 

In  a  iTpieal  ease  of  lymphatie  leidaenna, 

with  the  white  corpuscles  nt  nno,(K)0  and 
the  red  corpuselps  only  2,500,000,  there  was 
no  increase  in  the  excretion  of  nudein  de- 
oomp4Ndti<nk  prodoeta  (urie  acid  and  P,- 
Oe).  The  pathological  otmdition,  therefore, 
8C(>vi'-  to  l)f  due,  not  to  an  increased  nuclein 
met4i,boiiiim,  in  general,  but  to  a  diminished 
kataboliam.  Aa  nearly  all  the  leukocytes 
an  ljnnphoeyte>»  thia  aeama  to  he  dne  to  an 
arrest  in  their  development— i.  e.,  they  are 
not  transformed,  as  normally,  into  other 
forms  of  white  cells. 

The  Mode  of  Action  of  Certain  SubstancGS 
on  fke  Colond  Blood  Corpiudeg,  with 
Special  Reference  to  the  Relation  be- 

iweev  Sa-ralUd  Vital  Proccssa;  and  thr 
PhysicO'Chemtcal  Structure  of  the  Cells: 
Professor  G.  N.  SxEW.uiT,  Western  Ke- 
serve  University. 

On  Ike  Sitrfaee  AeUou  of  MetaU:  Professor 

P.  O.  XovY,  University  of  Michi>j;nii. 

The  autlior  has  studied  with  Professor 
Freer  the  conditions  favoring  the  forma- 
tion of  organie  perozidea.  In  Nef 's  method 
of  preparing  benzoyl  acetyl  peroxide,  the 
rcairent.s.  benzalddiyde  and  urelic  aiiliy- 
dride,  are  mixed  with  sand  and  exposed  in 
a  tlun  layer  to  the  aetion  of  air,  vrith  the 
result  that  anto-oxidatioii  takes  place,  and 
the  peroxide  is  formed.  That  this  chaii'^ 
!<?  one  of  surface  action  wa.s  demonstrated 
in  various  ways.  It"  a  strip  of  paper  is  in- 
trodnoed  into  the  nurture,  the  jield  of 
poozide  ia  increased  by  more  than  200  per 


cent.  Strips  of  elotili  and  vaiioua  metaia 

were  tested  in  like  manner,  and  pave  sim- 
ilar results,  showing  that  the  rate  of  format 
tiou  of  this  peroxide  depends  on  surfaoe 
aetion,  and  vanes  within  wide  limits  trith 
the  kind  of  surface  employed. 

Demonstrations  of  apparatus  for  teach- 
ing and  for  research  were  made  by  Pro- 
fessors W.  P.  Lombard,  Vniveraitj  of 
>riclu!?aii;  W.  T.  Porter,  Harvard;  W.  S. 
Hall,  Northwestern  University;  Graham 
Tmsk,  New  York  University  and  Bellevue 
Hospital  Medical  School ;  and  0.  P.  Dreyer, 
UniTcrsitjr  of  IHinois. 

Fbbderic  S.  Lub. 

8CIBVTIFI0  BOOKS. 
TWO  mw  WOBXS  OH  MOSQOnOBS. 

A  Motiograph  of  tho  CuUcidce,  or  Mosquitoes, 
mainly  compiled  frotu  the  collectlou.?  at  the 
British  Museum  irum  variuua  parts  of  the 
world,  in  connection  with  the  investigHthm 
into  the  cause  of  malaria  conducted  by  the 
Colonial  Office  and  the  Boyal  Society.  Bf 
Fbbd  v.  TmK»AU>,  MJL,  F.E.S.,  London. 
Printed  by  order  of  the  Trustees  of  the  Brit- 
ish Museum.  1901.  3  vob.  Pp.  424^  8*1. 
pl.  37  +  5,  text  figures  318. 

Mosquito  Brigades  and  How   to  Organize 
Them.  By  Ronald  Boss,  F.RC.S.,  DJPJL, 
F.R.S.    London,  Geo.  Philip  &  Son.  1902. 
The  literature  of  mosquitoes  is  becoming 
enormous.   The  nunibw  of  scientific  papets 
publislitd  about  these  insects  in  the  last  three 
years  has  been  very  great  and  is  increasing  al- 
most daily.  It  is  safe  to  say,  however,  that  two 
booits  wfaidi  wiU  be  gieeted  with  the  greatest 
pleasure  by  thoiisands  of  people  who  h:v:r  hn- 
oome  interested  in  the  mosquito  question  are 
those  the  titles  of  which  have  just  been  given. 

Wlit'u  the  Royal  SoLit  ty,  at  the  request  Sf 
th(!  Ki>,'ht  Honorabli?  Joseph  Cli!unl>erlaln,  ap- 
pointed a  coiiiraittc«  to  cooperate  with  the 
officiab  of  ^  Oolonisl  Ofioe  hi  the  iavestiga- 
tion  of  fho  causes  of  malaria  and  the  pm^if^iil- 
ity  of  controlling  that  soourge  of  tropical 
landa,  one  of  the  first  steps  of  the  coaunitlse 
was  to  secnte  the  services  of  Mr.  F.  Y.  Theo> 
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bald  t(i  prepare  au  illustrated  monograph  of 
the  family  CulicidiB,  based  upon  the  coUection* 
of  Ae  Brituli  MuHom  and  upon  lint  oollee- 
tions  sent  in  by  private  individuals  and  col* 
lectors  throTiphoul  tJie  worM  The  date  when 
this  work  was  placed  in  Mr.  Theobald's  hands 
Ifl  not  nuntioned,  but  his  work  has  oertainlj 
bwn  done  in  lifllr-  mnrc  than  two  years,  and 
tbo  results  are  displayed  in  the  three  volumes 
mentioned.  The  material  at  his  disposal  has 
been  larger  than  has  ever  been  brought  to- 
P  tin  t  I  Iscwhcro  and  he  ha^  rle«Tifi<'rl  in  di  tail, 
with  synoptical  tables  of  subfamilies,  genera 
and  species,  840  species  of  Cnlieidsc,  dife* 
tributoil  in  twenty-three  K'"'  rn,  108  of  the 
species  and  10  of  the  genera  being  new  to 
science.  Of  the  species,  181  lieloiie  to  the  oM 
gsnus  Culex,  and  of  these  51  are  new  to  sci- 
ence. Of  the  malaria-bearing  genus  .1  n-  ph- 
eUs,  3d  species  are  described,  of  which 
13  are  new  to  science.  For  North  America 
87  6pecit?s  are  described,  of  wliii^h  r>  are  new, 
but  the  author  calls  eqpecial  attention  to  the 
fact  that  but  little  coQectinfr  of  mosquitoes 
haabem  doiii'  upon  ths  Pacific  <'"a-T. 

The  enii  i.s  l>y  no  mf»f»ns  rcaclio<i,  since  Ray 
Lankester,  in  bis  preface,  states  that  coilec- 
tiona  are  still  arriTinff  at  the  Husenm,  and  it 

is  to  be  hoped  that  tliin  will  continuf  for  years 
to  come;  so  that  a  supplementary  volume  will 
be  necessary  at  no  distant  date  to  record  ad* 
ditioual  species  and  eoiMet  present  conclu* 

sions. 

Mr.  Theobald  has  given  the  world  a  remark- 
able monograpb  in  a  remarkably  abort  space 

of  tiint'.  Hin  work  is  original  in  a  lii^'h  do^rrw. 
In  his  preliminary  matter,  covering  nearly  a 
bundled  pages,  he  enters  extensively  into  the 
nwffldiolopy  of  tho  KTonp  and  its  biology.  He 
arrivw  nt  the  interesting  conclusion  that  the 
scale  structure  of  these  insects  is  one  of  the 
most  important  ebaracters  for  botb  generic 
and  siifv^ifio  distinction.  Tliis  coTH'lusion  is  of 
great  importance,  but  is  in  a  measure  unfor- 
toBita  lor  workers  since  it  neosseitates  the  use 
of  a  eompound  microscope  in  addition  to  tiw 
bigh-powor  hand  lens  for  the  proper  «»rpnm- 
tion  of  species.  He  establishes  five  new  sub- 
families of  OulioidB»  namely,  the  Ancpbdina, 
the  Onlieina,  iBdeomyina»  TridioimMopomna 


and  forcfhrina.  It  is  unfortunate  that  these 
groups  were  not  given  the  uniform  subfamily 
SMS  tsfmination  required  by  modem  rules  of 
loological  nomeiiebtui«»  but  after  all  tbia  b  a 

smnll  point. 

Especial  care  has  been  taken  with  the  im- 
portant subject  of  geographic  distributioa,  and 
many  interesting  points  have  been  broukjht  out. 
As  with  other  Diptera,  these  insects  have  ap- 
I>nreiitly  no  great  fsunistic  value,  and  many 
species,  such  as  ilflOpAelss  macuUpennis,  Culex 
pipiens,  C.  fitigana  and  SUgomifia  foieiata, 
are  widespread. 

The  duiractsr  and  grsat  number  of  the  il- 
lustrations are  worthy  of  especial  fomnienda- 
tion,  and  Mr.  Theobald  is  heartily  to  be  con- 
gratidated  upon  his  giest  woik;  and  the  joint 
committee  is  to  be  congratulated  a*  w«ll  upon 
the  fact  that  it  1-  n!'!p  to  secure  a  man  who 
was  able  to  perform  this  enormous  task 
SO  sneosBsfuUy  and  in  so  abort  a  space  of  time. 
The  work  is  provided  with  n  hiMiopra]>liy,  de- 
fective in  some  reqtects,  and  with  an  index 
wbidi  might  to' advantage  have  been  made 
somewhat  more  complete. 

Realizing  tho  ni  rt  -sity  for  concise  and  prac- 
tical directions  to  communities,  municipal  and 
health  organiaations  and  individuals  who  wish 
to  start  a  mosquito  crusade.  Major  Hoss,  the 
distinguished  investigator  who  first  established 
the  transfer  of  malarial  parasites  by  mosqui* 
toes  and  who  has  since  divectad  the  praetieal 

work  whirh  England  haa  nttrmptrd  to  carry 
on  in  certain  of  her  tropical  colonics,  has  filled 
the  want  most  exodlently  in  bis  'Mcsquite 

Bripradcs.'  The  hook  is  written  hy  a  man  of 
highest  scientific  rank  who  is  at  the  same  time 
a  practical  man.  His  book  is  divided  into 
sections,  entitled,  'Things  to  be  Leamt>' 
'ThinjT!'  to  hp  Done,'  ' Stituinarj-,'  '^li^ccllane- 
ous  Remarks,'  'Appendix,'  *  Books.'  It  is  s 
bandy  littfo  book  of  only  98  pages,  but  ooven 

the  protind  In  an  admiral'le  manner. 

Taking  the  headings  of  his  section,  entitled 
'Things  to  be  Done.'  for  example,  they  are  as 
follows:  Appointment  of  Supcrintenrient,  The 
First  Step.  TTow  to  Rnipe  Fnnd?,  Small  Be- 
ginnings, Organization  of  the  Brigade,  Or- 
ganicatioti  and  Duties  of  the  Culex  Oaitg;  Or> 
ganiaation  and  Duties  of  the  Anopkttet  Qmg, 
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Destructiou  of  Lar^a:,  Destnictiou  of  Adulta, 
iMt  Stages  of  the  Oanqwiga.  This  is  fal- 
lowed hy  n  aiiinmnTy  of  the  objects  and  a  sura- 
nuury  of  the  methods,  to  which  is  appended  a 
inotlo,  which  Dr.  Boss  thinln  will  shorty  he- 
come  the  first  law  of  tropical  sflnitation,  name- 
ly 'Xo  Sl'AiiD/tnf  Vi'iiiff.'  Major  Koss'a  book 
is  based  upon  experience  gained  during  many 
jw^  stDdy  of  tnosquitoes  in  micaj  parts  ni 
the  world,  and  more  especially  upon  the  ac- 
tual results  of  the  operations  now  bein^  car- 
ried on  under  the  Liverpool  School  of  Tropical 
Medicine,  in  Went  Africa.  A  great  deal  is 
said  whieh  applies  cliietlj'  to  tropical  rejrions, 
yet  the  book  as  a  whole  should  be  in  the  hands 
of  every  one  in  this  country  who  i«  interested 
in  thr-  ii^ht  ogaiti.'-t  mofttiuifofs. 

In  his  section  on  sanitary'  anarchy  Dr.  Boss 
oomphiins  bitterly  of  the  inertia  of  the  sani- 
tary  and  mcclirnl  bnuu'lu'a  of  the  Imperial 
Sen'ice,  and  points  out  by  contrast  the  ener- 
getic measures  adopted  by  our  government  in 
Cvha.  The  British  authorities,  he  says,  ''lore 
to  ponder  things.  Thsy  wiU  go  on  pondering 
for  twenty  years." 

L.  O.  HOWABD. 

The  World  and  the  Indui'lunJ.    Oifford  Lec- 
tures Delivered  Iteloro  liic  University  of 
Aberdeen.  Second  Series:  ilf of iifs,lfa»  and 
the  Moral  Order.   By  Josiaii  Royce.  Ph.B., 
LL.D.  (Aberdeen),  Professor  of  the  His- 
tory of  Philosophy  in  Harvard  FniTermty. 
New  York.  The  Macmillan  Co.    11101.  6vo» 
Pp.  xvii -1-480.   Price,  f2.25.  not. 
Although  it  contains  what  may  be  called  a 
l^losopby  of  nature^  this  new  series  of  Oif- 
ford  I.<><  turt'S  presents  less  of  direct  interest 
to  readers  of  Science  than  its  predecessor. 
Aooordingly,  as  a  detailed  philosophical  criti- 
cism would  be  out  of  place  here,  it  may 
suffice  to  give  a  pencrnl  account  of  the  work, 
and  some  indication  of  the  author's  stand- 
point. 

The  lectures,  ten  in  number,  fall  roughly 
into  three  main  parts  and  an  epilogue.  (1) 
Lectures  I.-III.  furnish  what  Mr.  Royce  him- 
self calls  'a  sketch  of  an  idealistic  Theory  ol 
Human  Knowledjjr/  (Prefu<'e,  vi).  Lecture 
IV.,  on  'Physical  and  Social  Kculity/  mediates 


between  this  Theory  and  the  outline  of  a 
Philosophy  of  Nature,  which  follows.  (8) 

T.rofur.'  V.  Hiip[ill(-  tlii^  outline,  tind  an  ink- 
ling of  its  purport  may  be  obtained  from  the 
following  passage.  '^Any  hypothesis  about 
Nature,  which  is  just  to  the  demands  of  a 
sound  iiu'taphysic,  mu^t.  liki;  ours,  conceive 
the  Uitturul  world  as  directly  bound  up  with 
the  experiences  of  actually  oonsctoos  beings, 
Tlint,  in  ad'Iirion  to  nil  those  cons i derations, 
ue  sliouid  be  led  to  reject  Berkeley's  cosmo- 
logicnf  hypothesis,  is  due,  in  part,  to  our  own 
special  form  of  ld<';tl:s)n;  but,  in  part,  also  to 
the  fact  tlinl  "nr  tiicMi-y  aLont  nnfiirr-  ought  to 
be  just  to  the  (mpiricfti  inductions  which  have 
now  Imm  wmmu*\  up  in  the  modem  Doctrine 
iif  Fvoli  'ii  I.,  TIic  (■--(■nee  of  this  Doctrine  of 
Evolution  lies  in  the  fact  tl>at  it  recnpnites  tho 
continuity  of  roan's  life  with  that  of  an  «ctra> 
human  realm  whose  existence  is  hinted  to  us 
by  inr  ?Kperionce  of  Kxtore.  Ac^-eptinff,  as 
we  are  obliged  to  do,  the  objective  signiticanee 
of  this  modem  doctrine,  we  find  ourselves 

furred   fo  interpret  XaUirc,  not  as  an  arlil- 

trarily  determined  realm  of  valid  experiences 
founded  only  in  God's  creative  will  and  man's 

sensory  life,  but  as  an  orderly  realm  of 
genuine  conscious  life,  one  of  whose  prodncts, 
expressions,  and  examples  we  tind  in  the  mind 
of  man"  (841-S).  (3)  Lectures  VI.-IX.  dis- 
cuss the  self  and  the  problems  which  occur  in 
considering  the  relation  of  the  self  to  a  uni- 
verse of  physical  and  social  reality,  where  it 
is  at  once  ii  factor  and  the  feature.  IjCC- 
ture  X.  contains  the  cpilognic.  Here,  gather- 
ing up  all  the  conclusions  reached  hitherto, 
Mr.  R<qroe  attempts  to  estimate  the  signifi- 
cance of  the  individual  life  in  relation  to  the 
cosmic  whole,  and  to  that  ultimate  unity 
which  natural  religion  terms  God.  Of  course 
such  an  inquiry  tODches  the  (vtnclusions  of 
modern  science  at  every  point.  But.  for  this 
very  reason,  it  is  difficult  in  any  case,  and  im- 
possible in  a  short  review,  to  show  what  the 
point  of  contact  is.  Rather,  each  one  who  is 
interested  must  find  out  for  himself  by  perusal 
of  the  entire  argument. 

Apart  altogether  from  its  considerable 
weight  as  a  contrihutiiat  lo  orijrinal  nietaphvH- 
ical  thought,  the  work  has  great  significance 
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as  an  indication  of  prevalent  philosophical 
tendencies  in  English-speaking  lands.  Save 
for  the  sporadic  efforts  of  Coleridge  and  Car- 
lyle  in  Britain,  of  Emerson  and  his  group  in 
flilg  country,  tlio  EiiKlit*'!  iihihI  ri-iiiaiiiLd  In 
long  isolation  from  the  transitive  speculation 
of  Europe^  originated  bgr  Kant  and  Harder, 
oast  abroad  by  Goethe,  and  systematized  by 
Ilegel.  At  length,  in  the  sixties  of  the  nine- 
teenth century,  thanks  to  Dr.  Stirling,  Wal- 
lace, the  brothers  Caird,  Mr.  W.  T.  Harris  and 
tho  St.  Louis  circle,  Ilcprl  burst  upon  tlu' 
Anglo-Saxon  world,  and  threatened  to  carry 
all  before  him  hy  the  eeventicfl.  Daring  tht 

aanic;  years,  the  hypothesis  of  evolttticm,  to- 
gether with  certain  difoovpries  in  physiology 
and  pliysics,  brought  b<jientiiic  men  into  con- 
tact with  metaphysical  problems  whieh  had 
been  stilled  awhile.  Huxley's  spoculations. 
signi£oant  in  their  changes,  Clifford's  'mind- 
stuff,'  and  simHar  so-«alIed  ^monistic' 
thMH^M^  wore  the  'result — a  belated  product 
being  Haeckel's  recent  'Kiddle  of  llif  Viu- 
versc.'  While  the  immanent  tentieneics  and 
animating  problems  happened  to  be  much  the 
«amo  in  Iwith  cn^cs,  it  inny  ho  declnred  tlint 
the  ll<^clian  and  the  Clifford-llmdey  expla- 
nations oould  not  be  tme  together.  As  a  matter 
of  fact,  each  emphasized  elements  ineident  to 
the  problem  whii  h  the  other  jiiiniiiii/(  <].  A 
few  of  the  younger  men  trained,  like  Mr. 
Boyoe^  in  the  idealistic  sehool,  have  eome  to 
elear  consciousness  of  tliis  eituatinu;  luul,  re- 
taining the  essential  principle  for  which  Hegel 
stands,  have  striven  to  rid  themselves  of  his 
formalistic  baegagc,  so  affording  opportunity 
for  <i  fn'lcr  rwopnition  of  the  scientific  staiid- 
point  and — more  important — of  the  scientitio 
conseieaee.  On  the  whole,  then,  these  lectures 

,)ro  o?is<^ntiany  iiiodiat injr,  This  constitutes 
their  strength  now,  and  will  prove  their  weak- 
new  twentj  jears  hence.  They  deave  to  the 
idasliatio  as  opposed  to  the  'monistio'  solu- 
tion. On  this  ground  I  have  no  fault  to  find 
witli  them. 

At  tlm  same  tim^  I  am  by  no  means  satis- 
fled  that  the  implicati'.ns  of  'monism'  have 
been  threshed  out  thoroughly,  oven  if  the  dis- 
cttsaion  differ  widely,  aa  it  dees,  from  such 
oavsHer  treatment  as  that  aooorded,  say,  by 


Professor  Prin^le  Puttison  in  tlie  new  'Dic- 
tionary of  Philosophy.'  iloreover,  I  have  very 
serious  misgivings  about  the  evident  revexsion 
to  Ficitte  manifested  hy  Mr.  Royoe.  Never- 
tlR-Ie^s,  his  lectures  constitute  a  thoroughly 
characteristic  contribution — one  that  cannot 
be  overlooked — ^to  the  very  meaningful  de- 
velopment within  the  English  sub-Hegelian 
school.  And  if  Mr.  lioycc  appear  to  look 
back  more  than  Hr.  F.  H.  Bradley  or  Mr. 
Ellis  lieTai^art,  one  must  perbape  hold  the 
lerftirc-ffirm  of  his  work  partly  rf^ponsiblc.  I 
am  still  haunted  by  the  idea,  to  which  I  have 
given  expreesion  more  than  onoe,  that  it  ia  a 
real  misfortune  that  Hr.  Boyce  should  have 
produced  so  extended  a  series  of  books  domin- 
ated by  this  method.  For,  as  ho  himself  says, 
'In  the  public  lectttre-room  the  hearer  haa  no 
tiin«  to  meditate,  and  the  spcakor  too  little 
opportunity  to  be  either  concii^e  or  exhaustive.' 
We  await  the  'system'  therefore.  Like  Uttla. 
girls,  we  believe  in  the  man  in  the  moon,  but, 
like  older  girls,  we  would  believe  more  in  the 
man  in  the  honeymoon. 

B.  M.  Wgwunr. 

UaivaaaiiT  or  Miohioak. 


aClESTlFIC  JOVRVALB  AVD  AETtCLW. 

Popviar  8ci«ne*  Jfontikly  for  Fehruaiy  is  of 

more  than  usual  interest  for  the  general  read- 
er. The  first  article,  on  'Stellar  Evolution  in 
tim  Ui^t  of  Beoent  Beaeateb,'  by  George  E. 
Hale,  shows  how  much  knoiriedge  has  been 
gained  by  the  of  thp  camera  and  apectro- 
ecope.  In  'Winged  Keptiies'  S.  W.  Williston 
tella  of  tin  pterodactyls,  and  parUealaily  «f 
the  prcat  Amnriean  toothless  s[)ecit>s  of  the 
genua  OmithotUma,  which  includes  the  larg- 
est flying  animals.  Appropriately  following 
this  is  'Tlio  Juurn^riBfa  of  Birds,'  by  F.  H. 
Knowlton,  wliich  pivos  nn  excellent  resume  of 
the  subject  of  bird  migration,  and  Otis  T. 
Mason  diseuasst  'Eaviiramont  ui  Belation  t» 
Sex  in  Human  Culture';  and  R.  II.  Thurston, 
in  'The  College  Man  as  Leader  in  the  World's 
Work,'  expresses  his  belief  that  the  educated 
roan  will  in  future  be  even  more  in  the 
front  than  now.  Clmrlos  B.  Dyke  treats  of 
'Th^Iogy  versus  Thrift  in  the  Black  Belt,' 
bdieviog  that  the  leligiottB  teaehing  laoeind 
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by  the  avorngc  negro  is  apt  to  make  him  care 
little  for  the  things  of  this  world,  and  is  thus 
*  dmwbadc  to  him,  irhile  lindUiv  IL  Eeubq^ 
intimates,  in  'The  Descent  of  Man,'  that  his 
physical  inferiority  to  boasti  of  pter  Mted  M 
a  stimnlus  to  hie  brain. 

The  Osprey  iot  January  begins  a  new  series 
in  m  neir  garb,  with  new  lype.  It  oontaini 
•The  California  Jay,'  by  D.  A-  Cohen;  'Ran- 
dom and  Rominiset-nt  ifaino  Birrl  Notoa,'  by 
W.  C.  Kendall;  'August  Birds  of  Stony  Man 
Xooatain,  Viisinia,'  fay  William  Pahnra;  and 
a  review  of  •!  r  'Life  and  Ornithological  La- 
bors of  Sir  John  Kichardson,'  by  Theodore 
OilL  A  iwriew  «f  'Aniauls  of  Ifae  But'  in* 
dode*  mwodnetioitt  of  the  rcstoratioiw  of 
Phorochfjcoif,  Arch<ropleryx  and  Hesperomit. 
Also,  in  the  form  of  a  supplement  we  have  the 
fiist  part  of  a  *0«DeMl  ffiatoiy  «f  Birds,' 
?tflrtin{?  with  an  interesting  history  of  the 
etymology  of  bird. 

The  Museums  Journal  of  Great  Britain,  for 
January,  undor  the  title  'The  Man  as  Mu- 
seum-Curator,' has  an  appreciative  notice  of 
Dr.  O.  Brown  Goode  in  a  review  l>y  F.  A. 
Bather  of  the  memorial  volume  published  by 
the  Smithsonian  Costitution.  Then  is  also  a 
good  article,  'On  the  Arrangement  of  Miner- 
alogrical  Collections,'  by  J.  O.  Goodchild,  and 
notes  on  'New  Zealand  Museums'  and  'Oxford 
Museums,'  beaidea  a  long  list  of  Gemral  Noto9, 
»  which  m  a  rule  crmsfifnte  a  most,  if  not  th^ 
most,  interesting  portion  of  scientific  ^icriod- 
ieah. 

BOVIETIE8  AVD  ACADEMIES. 

TUS  CUICAOO  SBCnOM   or   THE  AMEaiCAH 
If  ATHKIIATICAL  SOOIBTT. 

The  t<'iitli  n-jruhir  iii(M-'t!ii>;  uf  th(j  Srctioii 
was  held  at  Northwestern  University,  Evans- 
ton,  Illinois,  on  January  2  and  3,  1903.  Four 
sessions  were  devoted  to  the'  reading  end  dis- 
cussion of  the  following  papers : 

(i)  Profsasor  M.  W.  HasKBixi  'A  fundamental 
theeram  fa  the  geometry  of  the  tetrahedron.* 

CJ)  Profe-.-or  M.  \V .  Haskkli  :   'A  tlioorcm  for 

the  twisted  cubic  analogous  to  Pascal's  theorem.' 
(3)  Frofesser  M.  W.  Haenoxi  'A  spedal 
,  eaUfl  tnuuformation  In  space.' 


(4)  Professor  11.  S.  Wnrre;  'Note  on  « 
twisted  curre  connected  with  an  involution  of 
pairs  of  points  in  a  plana.' 

(5)  Dr.  J.  W.  Clover:  'On  tlie  derivation  of 
the  asymptutea  of  an  algebraic  turvg  from  tiie 
definition'  (preliminary  commtmication). 

(6)  Professor  Arnou)  Emcu :  'Algebraic  trans- 
formations of  a  complex  variable  realized  by  link- 
ages.' 

(7)  Professor  L.  W.  Dowuxei'On  the  «on- 
formal  reprsiantatiott  of  the  Isosedes  trtaiii^  eon- 

tinning  an  angle  of  120  degrees.' 

(8)  Profossor  E.  H.  Mooas:  'On  Hilbert's 
plane  desargvedan  gsonaliy/ 

(0)  Dr.  F.  R.  Mouuoirs  'A  eittple  noBHlMar* 
guesian  geometry*' 

(10)  Dr.  Jaow  WcsTLVim:  'Noteonmultipiy' 

Ing  jx-rfpct  numbers.' 

(11)  Dr.  J AooB  Wkstlumd  :  '  On  the  class  num- 
ber of  a  partlentar  e;dotomie  number-feld.* 

(12)  Dr.  rn.^nixs  L.  Bouton:  'Tlie  f>quiva- 
lence  of  linear  ditferential  equation.^  i.tr  a  trans- 
formation  of  Ihi-  independent  variable' 

(13)  Dr.  T.  P.  Hall:   'An  algebra  of  space.' 

(14)  Professor  J.  B.  Shaw:  'Commutivity  of 
matrices  and  application  to  the  tbsoiry  of  linser 
associative  algebra.' 

(16)  Dr.  H.  G.  Keppet.:  *A  cubic  three-way 
locus  in  four- fold  space.' 

(16)  Dr.  J.  C.  Fibldb:  'An  equivalent  of 
Placker^B  formnUB.* 

(17)  Professor  H.  B.  NcwiOK:  *0m  the  pvoduet 
of  linear  substitutions.' 

<18}  Professor  O.  A.  Mnjjat:  'On  the  groups 
of  order  p*  which  eontatn  operatora  of  order 

(It)  Professor  L.  E.  DnnEBOvt  'Soma  aim- 
pliflcations  In  the  theory  of  linear  gronps.' 

A  topic  of  a  tnore  distinctly  pcdngfigical 
character  was  introduced  by  Professor  Town- 
lendf  nemely,  the  queetion  of  nniformity  in 
the  requirements  for  the  Master's  degree  whore 
mathemntics  is  llio  niajor  subject,  and  the  al- 
lied question  of  equivaltint  credits  for  students 
migrating  from  one  institution  to  •notfaer. 
After  somo  dismission  tlie  matter  was  referred 
to  a  committee  for  report  at  tlie  nest  meeting 
of  the  Seetioou  An  enjcqrahle  featnie  of  die 
meeting  was  the  dinner  served  in  one  of  the 
T'^nivcrsity  l-ii ililiii^s  to  the  members  present, 
and  followed  by  an  exhibition  by  Dr.  Keppel 
of  about  fifty  portiaita  of  eminent  mathema- 
ticians. 
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At  the  bu»iueiif*  itessiun  the  isecrtiUiry  was  re- 
tioeted  f«r  the  «aaiiiiiff  je«r  and  HMdaMd 

with  hitii  r>n  the  pro^frntii  <:'<inniiitto6  IPBCQ 
Profwson  Townwod  and  Dowliog. 

TlIOHAS  F.  HOLOATB, 

Secretary  of  th«  SteUon, 

THK  TOBUY  BOTAVICAL  CUA. 

At  the  auuuul  mwtiiijf  "f  t!if  Club,  hnld  on 
January  14,  the  iSecretary  nrporttni  l.>  mcvt- 
iii0B  held  with  an  attendance  everagiDg  20;  98 
MtiTe  members  elected,  total  present  active 
membership  238.  Alternate  meetinjrs  hare 
held  at  the  Botanical  Garden  at  Bronx  Park 
and  at  the  College  o£  Phannacy.  The  Dam> 
her  of  M'ii'tjtifir  paporn  hu9  been  36,  besidee 
about  34  infonual  uote«. 

The  editor  in  diief,  Profesaor  Underwood, 
reporte<l  i--.-.ur  of  the  largest  volome  of  the 
Bulletin  in  i(s  liistorj-,  IW  pajres  and  48 
plateia.  It  is  the  intention  to  make  the  Bulle- 
On  a  neeeaeitsr  to  botanists  the  world  orer. 
Thr  nimiflilv  imlrx  of  recent  liternturf  has 
been  reprinted  as  usual  in  card  form  and  in- 
cludes 988  titles  for  1801,  an  inerease  of  137. 
V<diune  W  of  the  Memoirs,  including  the 
first  part  of  E.  S.  Uurgesa'  'Aster  Studies'  is 
nearly  through  the  press.  Xo.  1  of  Vol.  11, 
Mr.  Griffiths'  memoir  on  North  Amerioan 
Snrtlaririi  fjT',  hns  hoen  printed.  Tho  i)rinciplo 
adopted  with  the  issue  of  Vol.  7  to  make  the 
memoirs  pay  for  their  own  publication  has 
been  eminently  sticc«ssful.  An  inereased 
sale  of  ret-ent  voiuiiies  and  of  fiets  was  re- 
ported. Tho  following  forthcoming  publica- 
tions were  announoed:  In  Vol.  8^  the  eon- 
rlinion  of  Professor  LImmI's  studies  on  the 
ombryolog}'  of  the  Kiil)iafctB;  by  Dr.  A.  W. 
Erans,  Mraiograph  of  fhe  Lejeune»  of 
the  United  Statr-  im]  Canada';  by  Mrs.  E. 
G.  Britttin  and  .Miss  .Mexandrina  Taylor,  'The 
Life  Ili-^«nry  of  Vittaria  Uiiojta:  in  Vol.  11, 
'The  riothrieaoeB  and  Chstophoracea*  of  the 
Fulti-.l  Staro^,'  by  Mr.  T.  B.  Ilazen;  Vol.  1?. 
the  second  part  of  E.  S.  Burge^si'  'Aj*ter 
Studies.' 

Dr.  M.  A.  Howe,  the  editor,  rein^rtcd  an  en- 
courajrinp  first  year  for  Torrcjj-t,  the  monthly 
started  by  tho  club  with  January,  1901,  for 


briofor  notes  and  botanical  matter  of  a  more 
popular  nature. 

Dr.  J.  K.  Srnnl!  rei>orted  on  the  rcrcnt  in- 
8tallation  of  the  club's  herbarium  at  the 
Botanical  Garden^  where  it  is  now  to  form 
the  nucleus  of  a  representative  local  collection 
to  corcr  the  flora  of  New  York  aod  Wcinily 
within  the  100-mile  limit. 

The  annual  election  followed,  the  otEcem 
flf^nted  including  Hon.  Addison  Brown, 
FrMidenli  Dr.  T.  F.  Allen  and  Dr.  H.  H. 
Rusby,  Vie^Prnidanit;  Professor  F.  E.  LloTd, 
Tre<isurer;  Edward  S.  Burgens.  Recording 
Spcrvtary;  Dr.  L.  M.  Underwood,  Editor  of 
the  tiullelin;  Dr.  M.  A.  Howe,  Editor  of 
Tomtfo, 

E.  8.  BtnuRss, 
Staviary. 

oicoutoicAL  soonTT  or  wASHOfaiaL 

The  123d  mpetinpr  was  held  January  22. 
The  first  paper, '  Tho  Development  of  Septa  in 
Paleozoic  CorsJa/  by  Dr.  J.  E.  l>neidein,  gafv 
an  aci^ount  of  some  of  hia  recent  results  on  the 
mesenterial  and  septal  development  of  modem 
and  fossil  ooirala.  Alterieferrinff  to  the  diier^ 
enee  in  this  rwpeet  between  Porites  and 
Madrepora  as  compared  with  most  other  re- 
cent corals,  the  author  proceeded  to  show  how 
closely  the  septal  derdopmant  in  the  ^Iwwoie 
Ru^'  .so  corals  conforms  with  thi}  incsenttrial 
sequence  in  Uviag  Zoanthid  polype.  Serial 
seetiooa  «f  tiie  Caibonifsrous  Lophopkylttm 
ppolt/entat  (HcChcsnoy)  demonstrate  that  the 
primary  stage  in  the  growth  of  this  coral  is 
six-rayed,  and  that  in  the  subsequent  develop- 
ment new  septa  ate  added  aueoessiTely  within 
only  four  of  the  six  primary  interseptal  cham- 
bers. The  relationships  can  also  be  confirmed 
by  means  of  the  external  ridges  and  groom 
on  the  corallum. 

The  facts  prove  that  wliih^  in  their  primary 
$>tagc  the  Bugosa  are  hexauicral,  yot  they  can 
not  be  brought  into  cloae  relatieodyp  wilb 
uKxlc  rn  corals,  but  ar4>  undoubtedly  allied  to 
the  Zoanthids  which  flotiriah  to-day  mainly  in 
tropical  seas.  In  the  past  the  Zoantiuds  prob- 
ably bora  much  the  same  relationship  to  the 
Rugose  corals  which  livinc  Acttnians  hold  to 
recent  corals. 
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The  second  paper,  entitled  'The  Messbt  Iron 
Bange/  was  presented  hy  Mr.  C.  E.  Leitk. 

Mr.  Leith  discussed  certain  new  derdoil* 
ments  in  the  ffcolo^ry  of  ilie  Mesabi  iron  ranpf* 
of  Minnesota.  Uc  showed  that  the  Keewatin 
■eriee  of  the  ICinneeot*  Swrv«gr  oomprieeB  two 
distinct  sorics — an  igneoiis  'basement  <xnn- 
pkx'  and  a  sedimentaiy  aeries.  The  former 
is  elaned  «  Arolieaii  aiul  die  Utter  as  Lover 
HuTDnian  by  t)ie  United  States  OMlogiOAl 
Rnrv-py.  The  ilistriet  therefore  showa  A  «OBl* 
plete  succession  from  the  Archean  through  the 
loiwer  HuTOfiiaa  into  die  Keewanawan*  aad 

in  the  fullness  of  the  succession  find  in  the 

clear-cut  uncooformitiee  the  Meaabi  may  be 
mgHTded  as  dm  tipe  of  Fie*Oambritfi  ^Bstriot 
of  the  Lake  Superior  region. 

The  iron  ores  result  from  the  alteration  of 
certain  peculiar  rocks  composed  of  aggregates 
«f  minvt*  green  granules.  The  grannlea  irare 
called  (jiaiironite  hy  Spurr,  and  were  supposed 
to  be  of  organic  origin.   The  present  investi* 
gation.  hofwever,  shows  thent  not  to  be  glan- 
eonite.   They  are  composed  essentially  of  fei^ 
Tdn*t  iron  and  silien,  and  lack  potash,  a  con- 
stituent essential  to  glauconite.  The  granules, 
it  is  believed,  were  developed  in  raudi  lbs 
same  manner  as  the  iron  earhonafes,  whieh  are 
the  original  iron-bearing  rocks  of  the  older 
iron  distriets.  The  iron  (derived  from  the  dis- 
integration of  older  basic  nMto)  was  carried 
in  a  ferrouH  form  into  the  mvan.  wliirh 
dq>08iting  iron  formation  material,  and  was 
thaw  pvseipitated  as  hematite  w  limonite,  and 
at  the  bottom  of  the  ocean  was  again  rrduerd 
bgr  organic  matter  to  a  ferrous  form,  and  then 
donibined  with  ailica,  giving  the  substanee  wo 
now  find.  The  occurronce  of  the  aubatanoe  in 
granules  is  due  to  tho  pamo  rniifio'»  the 
oolitic  structure  in  limestone.    After  the  iron 
formation,  tkua  formed,  emerged  from  the  aea, 
weathi  rinp  and  the  concent ra I ii>n  of  the  ore 
began.  The  ferrous  silicate  was  broken  up  and 
Ihe  iron  oxidized.  As  the  work  was  done 
flmnigh  the  agency  of  perooUting  underground 
waters,  the  position  of  the  ore  deposits  was  de- 
termined by  tiie  laws  of  flowage  of  such  waters. 
The  deposita  are  now  found  in  gently  pitching 
trorichs  formed  by  the  gentle  folding  >>f  the 
iron  forraationa  and  bottomed  by  slaty  layers. 


or  their  altered  equivalents,  the  paint  rock,  in 
the  iron  f oimstion. 

Dr.  Whitman  Cross  then  made  some  com-  , 
ments  on  an  article  by  Mr.  Bailey  Willis  deal- 
ing with  strutigraphic  classitication.  Dr. 
Oraea  ezpMSsed  the  belief  that  a  geologie  map 
should  express  ns  nuieli  of  j?eolo)?ie  develop- 
ment as  practicable;  that  a  map  whose  carto- 
graphic units  were  discriminated  solely  on  the 
lithologic  charaetemof  the  so-called  'lithologic 
indiviihials'  was  not  entitled  to  b©  called  a 
geologic  map.  It  was  really  a  lithologic  map. 
He  oontended  diat  in  order  to  capws  geologie 
development  tlie  units  of  earto^rraphy  must 
be  established  with  due  regard  to  all  clas&ea 
of  available  facts,  and  tfast  featriedona  weie 
both  undesinible  and  nnneoenaiy. 

^f-Fp™  H.  Brookh, 

Secretarif. 

Di8CL8SlO\  A\n  COUllEt^fOSnKWE. 
THE    E.>ilX>WMENT    UF  KK81£AHCII. 

To  TU  Smtor  or  ficBttoB:  In  Scwfcs  of 
FebruaiT  8^  1001.  N.  S..  Vol.  Xlll..  p.  201, 

there  is  an  artiele  by  Professor  F.  C.  Picker- 
ing remarking  ua  and  reciuesting  suggestions 
in  regard  to  the  reaaona  whgr  there  is  so  little 
demand  for  prants  from  various  funds  which 
are  available  for  research.  I  had  hoped  that 
some  one  with  wide  ezperienoe  would  have 
some  sttggestioTis  to  oiTer  on  this  suhjeei.  But 
sinee  no  one,  s.>  far  as  I  am  aware,  has  pub- 
lished a  reply,  I  am  moved  to  offer  a  few 
thoughts  of  my  own.  I  fed  inclined  to  do 
so  at  this  time  becatisc  Mr.  Carnegie  has 
just  endowed  research  on  a  magniiicent  scale, 
and,  as  some  <A  the  diiSetdties  whidi  have 
confronted  Professor  Pickering  will  doubtless 
fi.ufronf  the  trustees  of  this  fund,  a  discus- 
sion of  the  matter  seems  particularly  desir- 
able. 

The  laek  of  requests  fi>r  resrareli  funds  is 
not  because  there  is  lack  of  desire  to  do  re- 
search work.  There  are  plenty  of  students 
eager  to  investigate  questions  in  which  they 
are  ii-.terrated.  More  than  a  dozen  have  men- 
tioned such  a  desire  to  me  wuhin  the  last  ten 
years.  Two  or  three  of  these  were  Harvard 
or  Te<-Imology  graduates,  amply  prepared  by 
training  to  cariy  on  such  researches.  I  have 
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told  ail  of  them  of  the  differeut  research  cu- 
dowmettta  with  which  I  was  Acqnamted  and 
iiu'iit ianod  eapooially  the  two  funds  in  which 
I  know  Professor  Pickcrinpr  is  interested  aa  a 
trustee.  However,  I  thiidc  uut  oae  of  these 
penoiu  applied  for  an  an»ropriati<m  from 
tiieso  fundfl. 

I  have  sought  the  reasons  for  this,  aud  I 
beUera  the  chief  one  ia  that  wAi  peraoa  faeb 
ihai  in  ease  such  funda  ai«  cranted  he  will 

be  exjiertr-d  to  give  in  return  «omc  trtnfrtWc 
result  or  discover}',  and  who  can  tell  when 
entering  an  unknown  country  whether  any- 
thing will  be  discovered  worthy  of  the  nnme? 
The  student  may  be  compared  to  Do  Soto  en- 
tering a  new  country  in  search  of  gold.  He 
may  find  i*<i^.ii>ng  but  seemingly  interminablo 
forests,  passage  through  wliii  li  ia  beset  by 
pain  and  even  danger,  aud  he  uiay  return  dia- 
eonraged  without  the  expected  sold,  h!i  work 
being  regarded  by  himself  and  by  the  friends 
who  helped  him  as  an  absolute  failure.  And 
yet,  88  Do  Soto  discovered  a  land  the  great 
foraata  of  which  returned  more  value  in  gold 
than  the  wildest  dream  of  tho  oxplriror.  nnd 
where  fertile  valleys  now  support  a  population 
whoae  total  wealth  must  be  counted  by  mil- 
lions of  dollars,  so  a  student  seemingly  find- 
ing nothing  may  really  have  discovered  facts 
which  a  succeeding  generation  will  consider 
«i  iueatinuble  value.  Even  neiptive  reaulta 
are  frequently  of  great  valur  in  poiiifinp  out 
the  true  road  to  the  subsequent  explorer.  In 
my  opinion,  then,  research  funds  should  be 
admimatered  in  the  broad  spirit  that  rill  r<  ■ 
suits  are  vnhir'.Wo.  nml  wliilr  tlio  fiimls  -1iihi1<1 
made  to  feel  that  all  that  is  required  of  him  is 
be  granted  judiciously,  the  student  riiould  be 
an  oamf'-;f  ctTrirt  in  <n]r>t  of  (riitli  and  a 
guarantee  that  such  an  eilort  has  been  made. 

The  feeling  that  the  trustees  of  these  funds 
opeet  definite  results  has,  I  know,  in  my  own 
ease,  excei)t  in  one  instance,  deterred  me 
from  asking  for  grants.  Many  lines  of 
investigation  suggest  themselves  to  me, 
and  some  of  thetn  I  fcjcl  migiit  he  ai  i  rovi  il 
by  the  trustees,  but  I  cannot  be  sure  tliat  the 
tesulta  will  he  what  I  had  hoped  or  even 
worthy  of  publication ;  so  I  refrain  from  aak- 
ing  for  grants,  preferring  to  spend  my  own 


money,  however  inadequate,  in  order  that  I 
nay  be  free  to  publidi  reralta  when  I  have 
any  worthy  of  publication,  and  nhtaa  when  I 

have  none. 

Another  reason  why  students  do  not  apply 
for  research  endowments  ia  because  they  ue 
usually  granted  in  suium  sa  small  as  to  be 
entirely  inadequate  for  the  work.  No  one  can 
eatimate  exactly,  and  usually  not  even  ap- 
proximately, how  much  mon^  it  wiU  take  to 
penetrate  an  unknown  region  or  attain  an  un- 
known result.  lie  may  find  that  if  he  accepts 
a  small  amount  it  will  prove  only  adequate  to 
allow  him  t."  toarn  the  difficulties  of  tlift  situa- 
tion, and  yet  insufficient  to  allow  him  to 
obtain  any  results  whatever.  A  remedy  would 
be  to  give  laiger  and  less  numeroua  amounts, 
or  n««nr.^  t!ir  student  of  more  if  the  prelimi- 
nary study  is  promising. 

A  third  reason  why  many  students  do  not 
apply  is  that  most  of  the  grants  stipulate  that 
no  money  must  be  spent  for  personal  expenses. 
If  a  student  is  not  wealthy  tliis  requirement 
means  that  he  must  give  his  best  tiiougbt  and 
spend  thp  main  part  of  his  cnerpry  in  earning  a 
living,  a  duty  which  he  cannot  shirk,  and  give 
to  research  only  the  remaining  fragments  of 
his  time,  and  perhaps  a  weary  brain.  Few  care 
to  undertake  it.  This  aspect  of  the  case,  from 
the  teacher's  standpoint,  is  given  by  Professor 
E.  L.  Nichols  in  the  artiote  in  Scbmcb  which 
immfdiately  follows  that  of  Profossr.r  Pickrr- 
ing  (Vol  XIII.,  p.  203).  Uc  says,  "The  tax 
upon  the  nervous  system  of  the  proper  teach- 
ing of  science  is  very  great,  and  it  is  more 
often  tlie  want  of  surjtltis  ener£»y  with  which 
to  carry  on  an  investigation,  than  lack  of 
aetual  tine  or  of  the  neoeaaaiy  equipment 
that  defeats  n?  " 

If  the  student  has  wealth  he  does  not  need 
endowmoits  and  usually  does  not  ask  for 
them,  but  prefera  instead  to  give  them.  If 
all  men  with  equal  opportunities  were  equally 
capable  of  re!*earch,  aa  is  frequently,  but 
erroneously,  assumed,  this  rsstrtction  of  re- 
aorwch  fund?  would  not  matter  since  the  work 
of  research  could  be  left  to  the  classes  having 
wealth  and  leisure,  while  the  others  could  do 
the  necessary  daily  work  of  the  world.  But 
the  talents  of  men  are  diverse.  The  military 
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genius  of  a  Grant  may  be  associated  with  un 
inability  to  acquire  or  even  retain  wealth. 
InventiaDs  whicli  ham  added  enormoiuly  to 
Hub  ipealth  of  the  nation  have  been  made  by 
men  ao  poor  that  they  were  obliged  to  borrow 
money  for  living  expenses.  A  prominent 
patOBt  attotmy  tvith  modi  asperifliDioa  re- 
cently &aid  to  me  that  hn  thought  inventors 
as  a  daw  were  without  buainess  ability,  that 
ii^  wiiboot  tiw  abili^  to  tvra  adyantageoinlj 
the  product  of  their  brains  ii  to  moneiy 
by  means  of  which  they  couUl  have  leis- 
ure to  do  other  work.  No  one  can  say  how 
mudi  the  world  has  lost  hf  tbe  inability  of  tbe 
properly  qualified  men  to  give  their  best 
thought  to  discovery  and  invention,  llad 
such  a  fund  as  that  given  for  research  by  Mr. 
OaiMgie  been  available  in  the  past  and 
been  prop«r1y  adrninistrred,'  thn  human  race 
would  in  my  opinion  have  been  transformed 
into  sooMibing  immenidy  better  than  we  haTs 
at  present. 

Hence,  I  believe  that  research  funds,  in- 
stead of  prohibiting  the  payment  of  the  per- 
•onal  expenses  of  the  inveatigator,  should  bo 
mainly  dcvotod  to  tho  pnymont  of  siich  fx- 
penses,  so  that  the  investigator  might  be  al- 
lowed to  devote  hia  tHiole  time  and  his  beat- 
thought  to  the  inmtigation,  eren  if  iw  only 

a  fhort  tinrw*. 

The  funds  thus  udoiinislertHl  would  have 
pknty  of  aiiplteants,  and  mitdi  work  woold 
be  tlinu-Ti  "n  tlio  trustc'e3  in  >iooiiip  that  the 
appropriations  were  made  to  the  proper  per- 
aona  and  properly  used,  but  this  ie  a  task  I 
think  the  trmteea  on^t  to  assume. 

H.  H.  Clavvon. 

Hvoe  Park,  Mass., 
Jtm.  21,  IMS. 

To  not  Epitob  or  Scienob:  The  National 
Museum  ha<i  obtained  a  skin  of  a  rare  'whale* 
tiuakt*  Ehinodon,  from  an  eighteen-foot  speci* 
BMB  found  on  tbe  beodt  three  mika  waiOk  of 
Omiond,  Florida,  January  25,  1902,  t\m  being 
the  first  record  of  the  occurrence  of  the  genua 
on  the  Atlantic  ooaet  of  Amerlea.  The  Uu- 
seum  ia  indebted  to  Meesrs.  Anderson  and 
Friofl^  BMnagaie  of  tbe  Hotel  Onnond»  who 


tde^aphed  the  discovers'  to  tho  Smithsonian 
Institution  and  later  had  the  akin  removed 
and  ehipped  to  Waahtngtoa  vnder  inatrooliaiai 
from  Dr.  F.  W.  True^  Head  Oiualor,  JhfUi' 
meat  of  Biology. 

Rhinodon  typieut  waa  first  figured  and  de- 
scribed by  Dr.  .\ndrew  Smitii  in  iiis  illustra- 
tiona  of  the  zoology  of  South  A_fr'i  n,  in  I^M, 
tbe  type  being  a  sixteen-foot  example  found  at 
the  Cape  of  Good  Hbpa*  Another  one  of  thia 
species  takr-n  at  the  Seychelle  Ub.  m  known 
from  the  teeth  only.f 

A  genus  related  to  Bhinoion  waa  deieribed 
by  Dr.  Theodore  Gill  in  the  proceeding  of  the 
Academy  of  Natural  Sciences  of  Philadelphia, 
1865,  p.  177,  under  tbe  name  Micrittodu$,  from 
jaw%  vertebns  and  notes,  reoelved  by  the 
Smithsonian  Institution  in  1S5S,  from  Cap- 
tain Stone,  and  taken  from  a  twenty-foot 
shark  captured  in  the  Quif  of  California, 
wlierc  it  was  known  as  the  'Tibmm  IdUiuu/ 
or  *Whale  Shaik.' 

Babton  a.  Bsam. 

U.  S.  Naxrhai.  lIvaauM, 

WAsnixaTON,  D.  C, 

Feb.  v.,  1902. 

RECENT  PROORESS  IS  GLACIOLOOY. 

OvB  knowledge  concerning  glaciers  past  and 
present  is  gradually  being  extended  by  lonl 
studios  in  various  parts  of  tho  earth.  For  sev- 
eral years,  systematic  oflFort  has  been  made  to 
reoord  oiboerrationa  on  the  moTements  of  odstp 
Ing  jrlaeiers  for  the  sake  of  determining  the 
conditions  and  laws  governing  their  advanoe 
end  retreat.  Kuny  fiddinf  Baid  has  pitb> 
lished  a  number  of  artieks  bswnng  on  this 
general  topic  in  recent  years.  The  last  of 
these  articles);  presents  a  summary  of  cxinting 
knowledge  on  the  present  phases  of  ^aeier 
movement  in  various  parts  of  the  world,  with 
refeienoe  to  advanoe  and  retreat. 

Most  of  the  glaciers  of  the  Swiss  Alps  are 
retreating.  In  tlie  eastern  Alp?  about  one  half 
are  retrcafinfr.  while  ahout  one  fourtfi  are  «:tn- 
tionary,  and  nearly  as  many  advancing.  In 

*  Pressnwd  in  Che  Mvasum  of  tbe  Jardf n  das 
Plantcfl,  Paris. 

t  British  Museum. 

Variations  of  Olaelers,'  Jmmul  vf  iMan* 
VoL  IZ.,  pp.  2e(MHM. 
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other  p&ria  of  the  Alpa  retreat  ia  the  rule. 
The  meager  reooreb  from  ScandimiTia  indi- 
Mte  general  vetreat  for  the  glaciers  which  hove 
been  under  oVtscrvatiun.  The  few  availulile 
records  from  the  United  States  (including 
Alaaba),  Canada,  Oreenlfiiid  and  Russian  Asia 
imlicate  iht'  siiiiio  phnse  of  glacier  cincnt. 
In  the  Himalayas  there  has  been  little  change 
observed  in  recent  years.  More  extenaive  ob- 
flerrationB,  carried  on  throti^h  Imig  ]wriods  of 
time,  are  much  to  be  desired. 

A  significant  conclusion  has  been  reached  by 
If  jron  L.  Fuller*  in  his  studies  of  the  glacial 
drift  of  eastern  Massachusetts.  He  finds  evi- 
dence of  two  distinct  sheets  of  till,  the  lower 
being  differentiated  from  the  iipi)er,  both 
physically  and  lithologically.  The  physical 
difference  is  su<  ]i  ns  to  jni^iratp  that  the  un- 
derlying sheet  of  till  was  subjected  to  extensive 
decay  before  the  overlying  sheet  was  depoaited. 

This  forirlusloii  i>  in  liarnintiy  witli  flic  rc-rcnt 

interpretations  put  upon  the  drift  iu  other 
parts  of  the  State  by  other  geologists,  an«|  witb 
the  interpretations  which  have  long  been 
to  the  drift  of  the  Mississippi  basin. 

Olaciation  has  been  dcterminedf  in  Siberia 
between  the  paraUela  of  85*  and  36",  and  near 
the  93il  iiK-rldian  there  is  evidence  of  glacia- 
tion  iu  an  area  about  one  hundred  square  miles 
in  attest  Among  the  glacial  featuna  an 
drumlins  and  cirques.  Elsewhere  cirquea  00* 
cur  in  the  hi^li  Altnis,  and  glaciers  are  now 
found  in  the  same  mountains  about  the  sources 
of  the  Irtish  RiTer,  near  the  Moncolian  bor* 
der.  at  elev.iti'ins  of  ulKnit  lO.fW)  feet. 

Several  points  of  interest  in  connection  with 
the  Fkiitoeene  gkdeis  in  tlie  weaism  part  of 
tbe  United  Slates  have  lieen  determined  duiins 
the  puft  year.:}: 

Mr.  Wallace  W.  Atwood  has  been  studying 
the  glacial  drift  of  the  Waaateh  mountains, 
and  has  detcmiinpil  the  pn^^itiouf;  of  '>(>  Pleis- 
tocene glaciers  exceeding  a  mile  in  Icnptii,  Of 

*  '  Probable  Repreaentatives  of  Pre- Wisconsin 
Till  in  Southaaatara  Maaaaebiuettai,'  /ear.  of  Oseti, 
Vol.  IX.,  pp.  311-329,  IMl. 

t '  A  Single  Oocurren«e  of  Glaciation  in  Siberia,' 

Am.  Oeol.,  V..1  X.KVTI.,  pp.  45-^7,  IflOl, 

t'Glncinl  Work  in  the  Western  Mountain*  in 
1901,'  by  Rollin  D.  Saliabory.  Jour.  tf  OmI.,  T«L 
IV.,  pp.  718-731. 


these,  ten  exceeded  five  miles  in  length  i  four- 
teen descended  to  an  altitude  of  less  tban  6,000 

feet,  tuid  seven  to  an  altitude  of  5,000  feet. 
Seven  uf  these  glaciers  reached  tlie  shore  line 
of  Lake  Bonneville.  The  elevation  necessary 
to  give  rise  to  a  glacier  was  about  9,000  feet 
Mr.  .\twood  and  his  party  also  found  that  the 
drift  of  the  Wa^tch  mountains  is  referable  to 
two  distinct  epochs  of  glaciation.  In  the  val- 
ley of  the  North  Fork  of  tlie  Ainerii  an  Fork, 
the  Uvn  sheets  nf  ilrift,  produced  by  glaciation 
from  nearly  opposite  directions,  are  separated 
by  a  soil  thicker  tban  that  whidi  coven  tbe 
surface  of  tlie  upper  sheet  of  drift.  Other 
evidences  of  the  duality  of  the  glacial  pexiod 
in  this  region  ore  fotind  in  the  unequal  weath- 
ering to  \vliirli  different  part*  of  tika  drift  h&re 
brt  ti  sulijeefod,  and  in  the  unequal  amount  of 
erosion  which  the  drift  of  different  localities 
has  suffered. 

rieis((.<  .Mi<-  glaciation  has  been  detenninod 
iu  the  mountains  of  New  Mexico  near  Santa 
Fe.  Tbe  glaciation,  so  far  as  detemined,  was 
between  tbe  parallels  85°  45',  and  36°,  and 
betwoon  the  nicridinns  of  "KKi"  ,15'  and  105° 
50'.  Within  this  area,  the  positions  of  some- 
thing like  60  Pleistooene  glaeaers  have  been 
detennined,  cliiefly  hy  Messrs.  John  Webb  .snd 
William  A.  AveriU.  Study  was  carried  far 
enough  to  indicate  that  local  glaciation  waa 
the  rule,  in  the  vicinity  of  altitudes  reaching 
or  pxei  odiiifr  12,000  fwt.  Some  of  the  glaciers 
reached  a  length  of  several  miles.  The  t^acial 
featuiee  found  in  this  region  are  audi  aa  an 
developed  by  ssiiiiill  mountain  glaciers. 

Pleistocene  glaciers  were  found  to  have  ex- 
isted on  the  north  slopes  of  the  Spanish  Feaka 
of  Colorado.  The  glaciers  here  were  lees  ex« 
tensive  tbnn  niiplit  lin\e  boon  .iTiticipated  from 
the  elevation  of  the  mountains,  but  their  small 
•ise  is  piobabty  the  result  of  the  small  extent 

of  the  areas  attaining  the  requisite  heighL 

In  northwestern  Montana,  east  of  the  Rocky 
mountains,  Mr.  F.  H.  H.  Calhotin  has  studied 
the  relations  of  the  drift  deposited  by  the  Kee- 
wntin  i<e  slitn^t  to  that  deposited  hy  the  r'.t- 
ciers  coming  out  to  the  eastward  from  the 
mountains.  It  appears  from  hii  wmk  that  the 
Wisconsin  drift  extended  somewhat  farther  to 
the  westward  than  has  been  supposed,  reach- 
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ing  nearly  to  the  Rockies  in  the  repion  men- 
tioned. Tlie  drift  of  the  northeastern  ice 
sheet  overUpped  that  eomine:  from  the  monn- 
tains.  just  south  of  the  4ntli  jiarnllel.  This  re- 
lation of  the  two  bodies  of  drift  shows  that 
the  continemtal  ice  sheet  reached  its  most  ad- 
THnoed  pontiioi  after  the  valley  glaciers  from 
the  west  had  retreatrd.  There  is  no  eviilcnoc, 
however,  that  the  interval  between  the  deposi- 
tion of  the  two  bodies  of  drift  wss  oonsider* 
able.  The  Sweet  Grass  Hills,  just  south  of 
the  49th  parallel,  and  thirty  miles  back  from 
the  eilja-  of  the  ice  ahe<'t,  were  nunulaks.  The 
ilt^ie  of  the  gurfsoe  of  the  continental  ice  sheet 
between  its  and  the  J^wftt  Grsi^s  Hills  ia 
estimated  to  have  been  about  50  feet  per  mile. 
A  long  nutow  lake  eidsted  in  fnmt  of  the 
Keewatin  ice  sheet,  the  standing  water  result- 
ing from  the  obstruction  of  drainage  by  the 
ice.  The  present  drainage  of  the  region  is  in 
many  respects  notably  different  from  that 
which  obtained  in  prn-p-lacial  times. 

Messrs.  George  Garrey  and  Eliot  Black- 
welder,  pardy  in  company  with  the  writer  and 
partly  alone,  made  a  number  of  determina* 
tions  with  reference  to  Pleistocene  glaciation 
west  of  the  Rockies  and  east  of  the  Cascades. 
The  boundaries  of  the  Okanogan  or  Coulee 
City  CWasli.)  ico  ]i>hf.  sontli  nni}  o.T-f  rif  thf 
Columbia  Kiver,  were  traced  out.  This  ice 
lobe  had  preriotisly  been  made  known  by  Rus- 
sell, and  its  general  limits  indicated.  Messrs. 
Garrey  and  Blackwelder  also  determined  the 
existence  of  a  great  glacier  down  the  valley 
of  the  Columbia  ju.'^t  west  of  the  118th  merid- 
ian. Tliip  ^rlacii  r  descended  the  valley  of  the 
Columbia  to  the  point  where  the  Spokane 
Birer  oomes  in.  The  eastern  margin  of  this 
glacier  looped  nortliward  armuKl  Huckleberry 
Mountain  (Tp.  32,  R.  38  £.),  and  to  the  cast 
of  tUs  point  another  glacier  descended  the 
Talkgr  of  the  ColriUo  Bivor.  These  two  gla- 
ciers were,  therefore,  separntr.!  only  at  their- 
southem  ends,  becoming  continuous  to  the 
north.  The  eostmn  margin  of  the  Colville 
placirr.  wliirh  descended  to  Sjiriiigdale,  prob- 
ably connects  around  Old  Dominion  Mountain 
with  the  ioe  whieb  descended  tiie  Pend  d'Ore- 
iUe  valley.  The  ice  of  this  valley  descended 
soathward  to  a  point  three  miles  southwest  of 


Davi>  I.nke.  .\  few  data  wore  also  gathered 
cuucerning  glaciation  at  points  farther  east. 

Eztensiye  deposits  of  loess  were  found  in 
eastern  Washington  and  northeastern  OiegML 
In  geographic  distribution,  the  loess  corre- 
spond!*, iu  a  general  way,  with  the  wlieat- 
growing  areas  of  these  States.  Beds  of  vol- 
cnuif*  asli  arc  .sonietinios  intcrbc(ldo<l  with  the 
loe:^s.  Some  of  the  loess,  how  much  was  not 
.detemiined,  had  an  oolian  origin. 

BoLUK  D.  Baubbvkt. 


BMOEST  XWPAJJSOVTOLOQY. 
A  iOSSIL  OAlIBb  rROIf  BOUTHBBM  BUB8U. 

Professor  Nehrino,*  of  Barlin*  describee 
the  skull  of  a  Pkist'Kcne  canipl  from  beds 
along  the  Volga,  in  the  same  state  of  preser* 
Tation  as  the  wntwuotb,  wild  hofss^  reindeeir 
and  Elasmnthrrixim.  From  the  distribution  of 
this  and  other  Pleistocene  camels  in  Bou- 
mania  and  Algiers,  the  author  agrees  with  the 
view  expressed  by  Lehmann  (1891)  that  the 
dromedary  and  Bactrian  camel  oriprinnted  in 
two  distinct  jnegions,  the  former  being  a  $ub- 
ire^iuA  steppe  and  dssart  animal,  the  latter 
belonging  to  the  suiorefte  steniMS  and  deserts. 

IOSSIL  BEMAnrS  or  lake  OAtMMnUu 

E.  C  STiitLi.v<;,f  diroctor  of  the  South  Aus- 
tralian Museum,  opens  a  series  of  memoirs 
on  the  large  deposit  of  fossil  bones  discovered 
in  'Qie  bsd  of  Lake  Callabona,  South  Anstralia, 
first  reported  in  Nature  in  1894.  The  present 
memoir  is  devoted  to  the  manus  and  pes  of 
IHfroioion,  tbe  largest  and  most  abundant 

marsupial  in  this  rcniarkalilo  deposit.  The 
salt  clay  in  which  the  bones  were  embedded 
was  always  wet,  the  necessary  excavations  soon 
filling  with  water.  Nevertheless  fourteen  feet 
were  removed  en  masse  within  large  balls  nf 
the  matrix  clay.  Besides  the  great  difficulties 
of  removal  the  fossils  bad  to  be  earried  two 
htuidred  miles  to  a  railway  station,  by  oamol 

•'Eit>  fii-^*ilis  Kaaul  nu«  Sildruftiland,  ncbtit 
Bemerkungen  Uber  die  Ueimat  der  Kamele,' 
flondsrsMr.  ens  <(«m  Oloins,  Bd.  LXXX.,  Nr.  12, 
pp.  18S-180. 

t '  Fossil  Ri>nminH  of  l^kn  Cailaliona,'  Part  I. 
Jfssi.  Reg.  Boe.  8.  Au&trmUa,  Vol.  L,  Put  I.,  pp. 
1-40^  PI.  L-XVIU.,  4to.  Adelaide,  1899. 
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transport  Tbe  limbs  evidently  reeled  chiefly 
on  tho  caipals  and  tanalSt  the  phalanges  and 
metapodials  being  extraordinarily  reduced 
with  the  exception  of  the  metatursal  of  the 
6fth  digit  The  fieet  w  a  wlwk  are  oofmpun- 
ble  to  those  of  the  wombats,  there  being  evi- 
dences of  syndactylism  and  reduction  in  the 
second  and  third  digits.  A  limb  of  Genyornu, 
tlie  gnat  atnitfaiona  bird  from  this  deposit*  baa 
Koentiljr  been  tent  to  the  Amencaii  MuaeuiD. 

■nUMBFEnKNCE    OK    i^F.roKDAUY    SEXI'AL  CtUMO* 
TER8  riltlM    MM.KS!  T<)  KKMALKS, 

In  this  brief  but  important  paper.  Dr.  0.  I. 
Fcnyth'Majof*  Twiwra  DaiwinV  atatement  in 

the  'Descent  of  Man,'  as  to  tbe  probability 
that  horns  of  all  kinds,  and  canine  tu^ 
even  when  tlicy  are  equally  developed  in 
th«  two  sexes,  were  prtHMri^  acquired  by 
iho  tiiale  in  order  to  conquer  other  mnlcs 
and  iiave  been  transferred  more  or  less 
<wmpletdy  to  the  female.  Danriu'a  infennoe 
did  not  rest  upon  paleontological  evidence,  and 
Dr.  Major  therefore  reviews  the  evolution  of 
the  families  of  Cervidse,  Qiraffidie,  Boridn  and 
Suide,  with  the  general  oonduaion  ihat  Dar- 
win'p  inference  was  correct.  He  concludes 
with  the  remark,  "In  our  own  species  the  mod* 
era  aspirations  of  women  are  to  all  appear* 
nnoes  incipient  signs  of  the  same  natural  law. 
Physical  and  mental  characters  of  man,  orig- 
inally acquired  in  the  struggles  of  the  males, 
are  apparently  being  slowly  transferred  to 
wrtmen.  They  only  require  time  for  their  full 
eMiUition." 

HOMO    NEAWUKKTHALKSSIS    A    Dl-STIWCT  SPECIES. 

Pkokessor  G.  ScilWAi.HKt  publishes  in  the 
prooeedingi  of  the  Anaiomiache  Gesellschaft 
an  exhaustive  study  of  the  famnvn  Neander- 
thal skull,  which  he  concludes  as  follows  4  ''^ 
believe  I  h/cw^  shown  tiiat  the  Neanderthal 
sl<u11  is  distinguished  by  no  small  number  of 
characters  which  in  many  respects  bring 
it  much  nearer  that  of  the  anthropoid  apes 

«  Oeoi.  jr«9.  Dee.  VT.,  Vol.  VIIL.  1901,  pp.  241- 
245. 

t '  Ucber  die  specifischen  Mcrktnale  des  Neander- 
thalsebSdelA,'  Verh.  der  Anat.  Oes.,  XV.  vcrtiatnml. 
in  Bonn.,  26-29  Mui.  1901,  pp.  44-61»  8vo.  Jena. 

t  Tr&nslatioD  and  abstract. 


than  that  of  man.  I  therefore  regard  the  po- 
sition of  King  and  of  Cope  in  designating 
tlii?  ns  a  type  of  a  distinct  species  as  entirely 
juHtitied.  I  follow  in  this  respect  the  modem 
practice  of  soohigists  and  paleontologtsta. 
This  species  is  by  no  means  to  be  included 
with  the  Paleolithic  or  Qualernury  num;  it  is 
an  older  form,  which  is  to  l>e  compared  only 
with  the  skull  of  Spy,  and  tlie  lower  jaw  found 
at  Naulette.  Very  iiroljaljly  tlie-e  skulls  \k- 
lung  to  the  lowest  diluvium,  lying  near  the 
limits  of  the  Tertiary,  although  the  possibility 
must  be  admitted  that  H.  NeandarthaUnsui 
may  represent  a  persistent  lower  race  contem- 
porary with  the  newer  Pleistocene  Homo  ta- 

msnncnoiis  betwesn  tue  skulls  or  LsaiDaa 

AKD  IIOMXETS. 

Da.  C.  I.  FOB-SVTH-MAJOR,*  of  the  British 

Museum*  has  recently  been  oomparing  in  a 
most  exhaustive  and  critical  manner  tho  facial 

rogion  of  the  lemurs  and  monkeys,  and  has  es> 
pcoially  shown  that  tlie  eoiuni<nily  acwptcd 
view  of  tbe  exposure  of  the  lachrymal  bone 
upon  the  f  aee  aa  a  primitive  eharaoter  ia  prob- 
ably erront^ou.s.  Tlii^  has  Iveeii  one  of  tlie  most 
frequently  employed  distinctioos  between  lo- 
mun  and  monkeya.  He  proves  that,  on  the 
enntraiy,  even  in  the  supposedly  ancestral  In- 
Reetivora  an  exposed  lachrymal  and  lachrymal 
eanal  are  not  a  common  character.  In  the  fossil 
lemuni,  ildopM  shows  the  ladtiymal  bone  and 
dii.  t  wifliin  the  orbit.  Among  existing  types 
the  lachrymal  ia  scarcely  mure  frequent  in  the 
lemurs  than  in  tiie  higher  groups,  snd  the 
greatest  known  reduction  of  this  bone  occurs 
w  itliiii  tlie  leiiiiTrs.  The  nuthor'a  eonelusion  is 
tiiut  a  great  facial  expansion  of  the  lachrymal, 
and  particularly  its  eitension  beyond  tho  fossa 
luehrymalis  ia,  in  the  lemur-;,  as  well  as  in  tlic 
monkeys,  not  a  primitive  condition,  but  an 
extreme  specialixation;  it  can  always  be  traced 
back  to  an  elongation  of  the  faeial  cranium 
necessitated  by  a  more  powerful  il<  ntition.  In 
the  reviewer's  opinions  each  elongation  ia  not 
secmuiary  but  primitim 

*'0b  some  Charaetsrs  of  the  Skull  In  (he 

Lemurs  and  Monkeys,'  Proe.  Zool,  goo,  9>h.  Ill 
1901,  pp.  129-153,  ri.  XI.-X1II. 
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tmmcw  niYLA  or  bhikocsmsbs. 

Tn  1000  Osborn  attempted  to  domonstrate 
that  the  rhinoceroses,  so  far  from  beins  in- 
^uded  in  a  single  genus,  should  be  Mpaimted 
into  at  k'li^t  six  lines  of  deect-nt,  which  have 
been  distinct  for  bo  long  n  period  that  they 
are  almost  entitled  to  subfamily  value,  extend- 
ing back  to  the  Lower  Miooene  and  even  prob* 
aMy  into  the  01ipo<x^no.  Oldfield  Thomas  and 
K.  I.ydiklvC'r,  of  the  Britiah  Muaeum,  have  re- 
cently accepted  thil  oonoluaion  in  the  main, 
and  the  former*  prapoaea  to  divide  tlio  living 
types  into  three  genera,  namely,  Rhinoceros, 
tha  Indian  forms  (R.  unicornis,  R.  sondaicwj, 
DievrorhinuM  Gloger,  the  two-horned  Snma* 

trail  ty)ics  (Tliotiia.x  points  out  that  tlii?*  name 
has  the  priority  over  Ceratorhintu  Gray),  and 
Dieeroa  Ony  for  the  African  two-homad  se- 
cies (this  name  taking  pm%den(%  over  AMih 
dus  Fonu'l).  It  is  pointed  out  that  Osborn 
was  in  error  in  describing  the  smaller  African 
rhinooeroa  (D.  hicorttu)  as  dolidioeeidialie 
sinre  its  lieail  Is  iiiueh  shorter  than  that  of  D. 
timtUf  the  white  rhinoceros.  Profeesor  A. 
Nehrin^,  of  Berlin,  also  dwells  in  a  recent 
paper  upon  the  extraordinary  doliehocephaly 
of  the  white  rhinwcros.  Khowing  that  the  skull 
surpasses  in  length  oven  the  longest  recorded 
skull  of  tlie  woollr  ihinooeros  (D.  iichor- 
Amuf).  H.  F.  O. 

Tllf:  noTAJfWAL  SEOnaH  OF  TBK  COS- 

nuT  M  miiUooRAPHrmt  ly  Ti'Rirn. 

For  some  years  past  the  increasing  success 
of  the  Concilinm  BiUiographicum  in  the  zoo- 
logical part  of  its  work  induced  a  number  of 
botanists  to  urge  this  institute  to  Tiiid*  rtake  a 
botanical  biblic^raphy  on  similar  lines  to 
those  followed  in  zoology.  Such  a  course  was 
also  rreommended  by  the  chief  of  tlie  Swiss 
'Department  of  Interior'  in  awarding  the 
government  subsidy  to  the  work.  Such  wislies 
have  always  found  a  sympathetic  echo  with 
the  committw  in  charge  of  the  Concilium,  as 
well  as  with  the  founder  of  the  Institution.  It 
seemed,  however,  unwise  to  extend  the  enter- 

•  '  Notes  on  the  Type  Specimen  of  Rhinoceroa 
Uuiods  Si-alter;  wtih  KciiiaikA  on  the  Generic 
FlosiUon  of  the  Living  Spceie^  of  Uhinoceros.* 
Prt».  ZwU.  Am.,  June  4,  1001,  pp.  164-158. 


prise  to  other  branches,  until  the  finances  had 
become  quite  satisfacfory.  Fnr  this  ren«on, 
no  public  statement  of  our  intention  in  this 
regard  has  been  made,  save  such  general  al- 
lusions as  are  to  !>e  found,  for  example,  in  the 
presidential  address  to  the  Botanical  Section 
of  the  American  Association  meeting  in  IMO. 

Beeently,  however,  the  conittnttea  of  the 
new  * As»»ei!itioii  rnternfitloiialf  dei^  Botan- 
istos'  has  offered  us  means  for  organising  such 
a  aection  of  the  Coaeilium  without  involving 
the  latter  in  financial  liabilities  greater  than 
it  could  with  safety  assume.  The  negotiations 
which  wero  begun  by  telegraph  late  in  Janu- 
aiy  have  been  carried  on  with  great  rapidity, 
and  we  are  now  able  to  announce  tli«-  nreani- 
zatiun  of  a  botanical  section  comprisiu;;  two 
energetic  Zfiridi  botanists.  Dr.  Stspban 
Bruueis  and  Mr.  Emil  Schoch-Etzenaperger. 
For  the  year  1902  it  is  of  course  out  of  the 
question  to  issue  a  card  catalogue.  The  year 
wUl  be  spent  in  preparation,  so  that  the  difR- 
cultiea  encountered  in  the  first  two  years  of 
the  xoological  card  bibliography  may  be  en- 
tiidy  avoided.  Abo  no  attempt  wUl  yet  be 
made  to  record  new  ppecics  and  genera,  as  is 
done  in  zoology.  For  the  present  merely  the 
wdl-known  bibliography  of  the  CeniralbbiU 
will  be  continued,  with  certain  minor  improve- 
ments. The  main  object  of  this  announce- 
ment is  to  make  a  direct  personal  appeal  to  all 
those  who  publish  botanical  pai)ers,  urging 
them  to  send  <-i>pies  to  the  Coticlfiuni  Btblio- 
graphicum,  Zuruh-Neumiin«ter,  ciwitterland. 
It  is  particularly  important  that  this  appeal 
should  be  brought  home  to  editors;  and  i)uh- 
lishers  of  periodicals  containing  botanical 
notices;  for  the  journals  are  far  easieir  to  ex* 
ccrpt  thun  authors'  reprints.  JToumals  al- 
ready renehincr  a  Ziirich  library  need  not  be 
nL'ut ;  but  we  hope  that  all  botanists  will  assure 
themselves  of  tliis  fact  before  assuming  that 

their  eolhihr.rat  ion  in  the  matter  of  seeiirinp  a 
given  publication  is  unnecessary'.  The  re- 
sponse that  zoologists  in  America  have  given 
to  our  former  appeals  justifies  the  hope  that 
their  botanical  brethren  will  show  similar 
public  spirit. 

IIeRBEKT  HA%lbAXO  FiBUt. 
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BCILSTinC  \OTEB  AVD  NEWS. 
Ths  twenty-Hftb  aoiuTenary  of  the  found* 
ing  of  the  Johns  Hopkim  ITnxTenity  and  the 
inauguration  of  Dr.  Kemseti  as  president  of 
the  ur>!ver?!tv  wi  re  l  olebrated  at  Baltimore  on 
February  21  mid  22.  The  ootmueiuorative  nd- 
dteaa  of  Dr.  D.  GL  Gthnan,  for  twen^five  yean 
president  of  the  univnrptty,  nnd  now  president 
emeritus  and  president  of  the  Carnegie  Insti- 
tution, and  the  inaugural  address  of  Pnaident 
Reinsen  are  published  above,  as  k  also  the  Est 
of  those  on  whom  honorarj'  '1<'frree«  were  con- 
ferred. Tlie  assembly  of  eminent  educators, 
scientific  men  and  others  at  the  exereiae«  was 
one  of  thr  most  Tiotnblo  that  hna  L'ntlifml  in 
America.  One  of  the  most  interesting  events 
tras  the  prasentation  to  Dr.  Oilman  of  an  ad* 
dress  signed  by  over  1,000  alumni  and  otheis 
vrha  are  or  have  been  ooiuiected  with  the  uni- 
versitjr. 

Tn  Universitar  of  Pennsyhrania  baa  eoo* 
f erred  the  Doctorate  of  Laws  on  Profeisor 

Woleott  njbbs. 

At  the  annual  general  meeting  of  the  Huyal 
Astronomical  Society  on  Februaiy  14,  the 

Society's  pold  me<lnl  was  presented  tr i  Vr>  .fi  >sor 
J.  C.  Kaptctyn,  of  Qrdnin^n,  Ilolland,  for  liis 
worie  in  <»onn<wtion  with  the  Capo  Photo- 
graphir  1  1  ■  unuBterung,  and  his  rr-soan^lios 
on  ttrllar  distriliution  and  parallax.  Tho 
Jacktion-Gwiit  (bronze)  medal  and  gift  was 
presOTted  to  the  Rev.  Thomas  D.  Anderson,  of 
EdinburKli.  f<>r  his  disooTerj  «f  Nova  Anrign 

and  Nova  Pcrsci. 

Dh.  T.  J.  J.  See,  U.  S.  Kaval  Observatory, 
has  been  deeted  to  membeidiip  in  the 

TVni-rhe  Mnthemnf  ike  r-Vcrrinicriini:,  and  tO 
tlif  Sriciet^-  Mathematique  de  France. 

1>K.  Ernst  vox  Bebguann,  professor  of  sur- 
gery at  Berlin,  waa  girw  tiM  title  of  privy 

councillor  on  the  Emperor's  birthday. 

Professor  Max  Gbitbeh.  of  the  University 
of  Vienna,  K"ve  the  Harben  Tvectures  before 
the  Royal  Ini^titutc  of  Public  llonlth  in  Jan- 
uar>'.  the  subject  being  'Bacteriolysis  and 

Hemolysis.' 

Mr.  Wn.LUM  Marcom  sailed  for  Canada  on 
Febniarv  22  to  continue  his  trans-atlantic  ex- 
periments in  wireless  tdegraphiy. 


Mit.  F.  T^i  .it(  n<:RF:viNK,  tlic  nntarctic-  ex- 
plorer, is  at  present  lecturing  iu  the  United 
States. 

Professc«  Dt'CLAi  x,  director  of  the  Pasteur 

Ini-titute,  Paris,  8ufferc«i  re*t»ntly  an  attack  of 
hemiplegia.  After  lying  in  a  critical  coti'li- 
tion  for  a  number  of  days,  he  is  imw  iin|ir.  i\  in^'. 

TiiE  papers  note  that  a  marble  statue  of 
Professor  Ernst  Haechsl  is  being  made  hr  the 
soulptor  Harro  Magnnssen. 

Mr.  Joii.v  Ackhurst,  a  tandermist  residing 
in  HriMpklyii.  <!icd  rui  Febmary  15  at  the  age 

of  eiglily-ei'ix  yt;ars. 

Db.  £.  Sblbnka,  professor  of  zoology  at 
Munich,  died  on  January  SO^  at  the  age  of 
sixty  years. 

There  will  bo  a  civil  service  examination 
on  April  2  for  the  positinns  nf  plant  patholo- 
gist, chemist,  pliysiological  chemist  and  ana- 
lytical ehemist  in  the  Philippine  service. 
Till  salaries  of  these  positions  are  fr'^m 
500  to  $2,000.  There  will  also  be  filled  by 
civil  service  examination  on  the  same  day  the 
position  of  agrostological  ekrk  in  the  Bureau 
of  Plant  Industiy  at  a  salary  of  $720. 

^fit<.  r!i:oi!t.K  WtitTrTKr.i)  Colxxtt  hn'=  c".n- 
tributed  $5,000  to  the  endowment  fund  of  the 
New  York  Botanical  Garden,  in  memoiy  of 
the  late  Joeiah  M.  Fiske. 

The  laboratory  for  the  inveatigation  of  eau' 

'•fT  ill  T'litTalo  has  l>ocri  removed  into  the 
building  donated  through  the  generosity  of 
Mrs.  Oratwick. 

ruoFESSOR  B.  TiBUScu  has  bequeathed  to 
the  Museum  of  Natural  History  at  Prague 
liis  libran*  and  estate,  valued  at  |2r..O00.  He 
had  previously  given  niunerous  !>pecimens  to 
the  soologieal,  botanical  and  geological  see* 
tions  of  the  Museum. 

Mb.  Debob,  of  Kentucky,  has  introduced  a 

bill  in  the  Semite  to  establish  a  university  of 
the  United  States.  It  provides  that  tho 
grotmds  set  aside  by  Washington  for  a  uni- 
versity, lately  occupied  by  tbo  U.  S.  Naval 
Obeenratoiy,  are  to  used  aa  the  eite. 
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TuK  Hioiu^ota  Seaside  Station  partf  of 
1909  plans  to  leave  MiimMtpolM  on  July  13, 

at  the  cl<^  of  the  meetins  of  the  National 
Educational  Association.  It  will  proceed  via 
the  Canadian  Pacific  liailwa^'  to  Vancouver, 
thence  hj  tteamer  to  Victoria  and  finally  to 
Port  Renfrew  hy  coai>ting  vessel.  Tho  party 
will  return  to  Minneapolis  about  September  1, 
or  more  bjr  the  lea  and  ample 
thus  £at  stops  in  the  Rockies  and  Selkirks, 
arranfrements  fnr  which  have  been  made  with 
the  railway.  The  following  staff  is  expected  to 
oiyanue  the  work  of  instruction  and,  as  far  as 
necessary,  research,  during  tho  term  of  station 
activity :  Professor  Conway  MacMillan,  M.A., 
diieetor>in*elue£  and  Iflctuier  on  algologjr 
(Plucophycea;) ;  Professor  Raymond  Osbum, 
M.S.,  professor  of  zoology;  Professor  K. 
Ycndo  (.Kigakushi),  professor  of  algology 
(Rhodopli^'cese) ;  Miss  Josephine  E.  Tilden, 
M.S.,  professor  of  olgology  (ChlorophyoBB 
and  Cyanophyo^spl. 

Tii£  annual  report  of  WilL  0.  FerriU, 
euiator.  State  Hiatorical  and  Natmal  History 

Society,  Denver,  Colorado,  shows  the  following 
record  for  the  past  yenr.  Tho  additions  to  the 
Iibrai:y  and  historical  collections  were  1,159, 
and  to  lilie  aeientifio  oolleetions,  qwei' 
mens,  making  a  total  for  the  year  of  4,684- 
This  Society,  which  is  both  historical  and  scien- 
tifks  in  its  scope,  now  oceupiea  fourteen  fooms 
in  the  stoto  house,  and  its  museum  was  visited 
dnrinp:  tho  past  year  by  ixM  idr.   A  viil- 

uablc  addition  to  the  museum  during  the  year 
was  the  Horace  O.  Smith  Arapahoe  County 
(■•illci't  inn  nf  ahont  C.'.O  ^ird?,  o!>tainod  In  the 
vicinity  of  Denver.  These,  together  with  Colo- 
rado apecimens  ohtoined  hy  Curator  Perril  in 
field  Vf  rk.  ftdded  to  an  older  collection,  now 
give  the  departmcnf  <>{  ornithology  about  ifiOO 
specimens  of  Colorado  birds. 

It  should  have  been  stated  in  the  issue  of 
Science  for  F(l>riiiiry  14,  page  269,  that  the 
original  journals  of  Lewis  and  Clark  will  bo 
published  under  the  auspioea  of  the  American 
Philoaopbical  Society. 

A  wmTBB  in  the  New  York  Sun  states  that 

the  strnntro  pinnt  cfictiis.  Ctciis  niqanfexis,  is 
being  exterminated  by  irrigation,  and  that 


niauy  years  will  not  elapse  before  extinction 
has  token  place.  This  is  probably  an  extreme 

vl<>w  of  tho  ease,  f<)r  th(?re  must  be  many  lo- 
cnlitifs,  cuuipribiug  vast  areas  of  land,  where 
irritfrttion  will  not  only  not  be  attempted,  but 
bo  impossible,  and  "herh  the  weird-looking 
plant  may  holil  it=s  own.  The  spocios  attains 
a  height  of  si-xty  foot  and,  contrary  to  popular 
belief,  is  short  lived.  Hoisture  is  fatol  to  it 
and  as  soon  as  it  nci  ives  a  constant  supply 
rajii'l  dorny  sot-*  in  ;ind  do^tmy-?  tho  plant. 

A>TEU  being  cut  oi!  from  communication 
widi  tike  outside  world  for  two  and  a  half  yaaxa 

in  hitherto  nnexplored  parts  of  mid-A  Dr. 
Sveu  liediu,  the  Swedish  explorer,  readied 
India  towaida  tlie  dose  of  December.  In  an 
outline  of  his  ^ledition  ^  London  TitM* 
says  that  ronohing  Andijan  by  thp  Trans- 
caspiau  Railway  iu  the  middle  of  ISUi^,  he 
traveled  to  Kashgar  on  horseback,  and  from 
thence  sailed  down  the  river  Tarim,  or  Yar- 
kunddarja,  to  Lob  Nor,  iu  the  heart  of  Eastern, 
or  Ohineae,  Tuikestan.  Hakint  ibis  plaoe  on 
rho  'chores  of  the  lake  of  the  same  name  llis 
headquarters,  he  took  excursions  of  varying 
length  through  the  Gobi  Desert  and  over  tlie 
gnat  range  of  the  Shian  Shan  mountains. 
Out  of  the  6,000  milr-a  thus  traveled  only  some 
500  miles  were  along  the  tracks  of  earlier  wan- 
derera,  all  the  rest  having  been  unexplored. 
He  discovered  a  series  of  ruined  cities  of  Chi> 
nese  nrid  '^^ongoUan  orip^in,  nlout  800  years 
old,  and  found  in  them  i^ome  extraordinary 
setilptttiea  and  some  aneient  manuscripts  of  an 
oxtromcly  rare  do-jfriptinn.  Tho?*'  oitio?  wonld, 
he  said,  thnjw  an  altogetlier  new  light  on  ques- 
tions Affecting  the  distribution  of  the  Tariona 
human  races  and  tho  migratory  movements  of 
AKt'itic  peoples.  Ho  went  through  the  whole 
of  tiie  northern  and  central  parts  and  a  portion 
of  Eastern  Tibet,  and  through  tho  great  Gobi 
Df  -.  rt  in  We=torn  China.  II i-^  l:l^t  and  mo5it 
prolonged  journey  was  right  across  Tibet,  first 
from  north  to  south  and  then  from  soufli  to 
west.  lie  proposed  to  publish  three  'rather 
ponderous  tomes  of  a  scientific  nature,'  but  he 
would  first  compile  a  large  book  for  popular 
reading  givins  a  description  of  hia  travels. 
Hp  h;  d  tfikon  over  4,000  photographs  nnd 
numerous  sketches.   In  scientific  results  thia 
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was  far  and  away  tbe  most  iniporUnt  journ^ 

hp  had  over  made,  and  he  pxi)rpssc<l  his  pruti- 
tudc  to  Kiiif;  Ofioar,  and  to  sonic  friends  in- 
tcrcBtod  in  scieutitic  rosearch  for  plaeiug  the 
means  at  his  diapoeal  for  the  journey. 

/  /<<  ' I  eotjrapkieal  Journal  states  that  it  has 
hilfly  l>tfn  announce*!  thnt  nn'  expedition, 
uuder  the  coiuiuaud  of  Lieuteiuint  ili-ron,  and 
induditiir  sevonil  other  oiRcers  on  ita  staff,  was 
to  loave  ilnrsoillcs  for  Indo-Ohinu  on  Januar>' 
12.  Its  object  in  to  coinplote  our  knowledge  of 
tiie  coasts  of  Tndo^ina  by  ancurato  aturveye, 
and  to  study  the  distribution  of  terrestrial 
uiagnotisni  in  that  ropion,  besides  carrying  out 
general  iuvcstigations  in  matters  relating  to 
hydrosmphy  and  navigation.  It  aaib  under 
the  otdeis  of  the  If inister  of  ]CBrin& 


The  gift  of  Mr.  John  D.  Kockeftller  to  tlie 
Harvard  Medical  School  of  $1,000,000  was  eon- 
ditional  on  $705,000  being  collected  t<  Mm  <  r  the 
stim  required  for  the  removal  and  rebuilding 
of  the  schooL  Of  this  auiu  about  $600,000  has 
heen  aubaerihed  in  two  weeka. 

TiiK  e.\<><-utomi  of  the  will  of  the  lute  Jonas 
D.  Clark  have  agreed  to  transfer  $84H),000  t<i 
('lark  Uuiveniity  for  the  eetabliiiluuent  of  a 
collefpate  department 

BuciiTEL  CobLBOB  at  Akron,  Ohio,  has  re- 
ceived an  uncmiditiona]  gift  of  120,000. 

Tin:  rlirf'i^t. ■r'^  of  rhr  Pcnirsylvniiia  Railn-irul 
have  given  $!),000  to  the  fund  fur  the  rebuild- 
ing of  the  Univenity  of  Wooeter,  destroyed  by 
iire  on  December  IL 

A  HI  1,1.  !•<  now  Ik." fore  the  Xcw  York  Legisla- 
turo,  approjtriating  ^-JOO.OOO  for  now  buildings 
for  the  College  of  Agriculture  at  Cornell  Uni- 
versity. 

The  State  E»e])artnient  has  notitied  pR-?i- 
di'iit  Butler,  of  ("xlunibin  rtiiversit.v,  nf  llie 
receipt  of  a  deiipatd)  from  Minister  Conger 
at  Pdcin,  which  gives  full  information  re- 
pirding  the  gift  of  books  and  other  ma- 
terial to  illustrate  the  instruction  in  Chinese 
auhjeets  to  be  undertaken  under  the  new 
Dean  Lung  or  Charpentier  foundation  at  the 


rnlven»ity.  The  ooUeetion  selected  by  the 

Foreign  Office  of  China  fi  r  presentation  to 
Columbia  is  known  as  the  T'u  Shu  Chi  Ch'eng, 
a  standard  cnllcetion  of  ancient  and  modem 
works.  It  is  the  most  coniprehensive  ever 
made  in  China  and  c.n-iist^  of  in'm-  than  fi.rM'K) 
volumee,  divided  into  thirty-two  claswcs  in 
'  which  all  facta  regarding  China  axe  recorded 
and  classified,  all  sources  of  information  and 
all  authorities  cited  and  di^fussed. 

It  is  announood  that  hereafter  students  of 
the  medical  school  of  Yale  University  may 

complete  tlw  course  in  three  years  if  thqr  cloet 

the  Tio«o>i'inry  preliminary  studies  in  the 

academic  dcpartjncnt. 

Da.  GtiAS.  H.  Junn,  professor  of  paycholegy 

in  tiie  Tniversity  of  Cincinnati,  has  received 
«  call  to  Yale  Tniversity. 

Dr.  J.  W.  Muou£,  professor  of  ph^-sics,  has 
been  appointed  dean  of  the  Pardee  Scientific 

Di'pnrtment  of  Lafayette  College,  sucoeeding 

the  late  Pr,  T.  C.  Porter. 

Dk.  VV.  K.  Snow  Ims  been  made  acting-head 
of  the  department  of  hygiene  at  Stanford 

University, 

Mr,  S,  E,  Br asf.fif.i-i>  has  boon  appointed  in- 
.>itructur  iu  civil  engineering  in  Lafa^-ettc  Col- 
lege. 

TnK  Univer^iiHs  iif  St,  Petersburg,  Kieff 
nn<l  Kharkoff  iiave  been  closetl,  owinj:  to  fhe 
diiliculties  between  the  students  and  the  au- 
thorities. 

TiiK  Government  has  dismissed  all  the  Eu- 
ro]H-an  professors  at  the  Im|>erial  University 
of  Pekiu,  and  Dr.  Martin,  the  president,  has 
been  offered  a  subordinate  position. 

y\n.  Y.  T,  Tronto.s,  .M,A.,  U.K.S,.  has  been 
:«pp  'inted  to  the  Quain  chair  of  physics  in 
I  inversity  College,  London. 

Mr.  Frederick  Purser,  fellow  of  the  Col- 

li>K'>-.  ha.s  been  elected  to  the  chair  of  natural 
pliilosKphy  IT  Trinity  College»  Dublin,  lately 
vacated  by  i>r.  Turletou. 

Mr.  GeoROE  Retnolob,  MJk.,  FJLS..  pro- 
fessor of  engineering  in  the  Owens  f'ollegB^ 
Manchester,  has  be«'n  appointe<l  to  the  office 
of  liede  Lecturer  at  Cambridge  University  for 
the  present  year. 
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Aiii:nic  i  \  sorrf'TY  of  BAvrKRioLoaisra. 

Tiiu  third  lumuai  meeting  of  the  Society 
was  beld  at  Cbie^  UniveFnty  on  Deeem- 
ber  31,  1901,  and  January  1,  1902.  The 
President  of  the  S<X'ii'(y  was  Profcs.%or  W. 
II.  Welch,  of  Johns  Hopkins  University. 
The  foUowing  are  abstracts  of  the  papers 
presented  at  tiie  three  sessions  of  the  So> 
dety: 

Conditions  affecting  fA«  TJurmal  Death- 
point  of  Bacteria  in  Milk:  H.  L.  Rus- 
S£LL  and  E.  G.  Uastinos,  State  Univer- 
sity, Madison,  Wis. 

The  authors  have  tested  the  resistance  of 
bacteria  in  the  snrfaee  pclliflo  (' scalded 
layer')  thnt  forms  nn  iiiilk  when  it  is 
heated  to  temperatures  of  GO  C.  and  above. 
They  eonflmied  under  eommereial  eondi- 
tions  the  fact  demonstrated  by  Theobald 
Smith  under  laboratory  conditions  that  the 
resistance  o£  the  tubercle  orgamsm  ia  ma- 
terially inereaaed  when  milk  is  lieftted  in 
contact  with  the  air.  In  order  to  demon* 
stratc  this  increased  resistance  more  clear- 
ly thfy  further  experimented  with  a  pecul- 
iarly resistant  coccus  that  they  had  found 
in  milk,  which  had,  in  a  veg«tatiTe  stage,  a 
thermal  death-point  of  75°  C.  when  cvpoaed 
for  ten  minute??  in  <:t'alcd  tubes.  In  open 
tubes  the  organism  retained  its  vitality  as 
high  as  82*C.  When  sorfaee  monbranea 
were  removed  and  plated  on  agar,  ootonies 
developed  from  them,  but  not  from  samples 
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of  the  milk  below.  The  increased  resist- 
ance is  not  due  to  lowered  temperature  at 
snrfaee,  aa  waa  alumn  by  renumng  Mon- 
brane  and  placing  same  in  water,  wlien  it 
sunk  to  the  bottom.  The  protection  there- 
fore afforded  the  bacteria  is  due  to  the  na- 
ture of  the  membrane  itedf ,  preventing  the 
heat  from  ezereiaing  the  naoal  effeet 

Tke  Comparative  Growth  of  Bacteria  in 
UHk:  H.  W.  Conn,  Wealejan  Univer- 
si^,  Middletown,  Ct. 
This  paper  deserihed  a  series  of  experi- 
ments, the  (lesitm  of  which  was  to  deter- 
mine what  species  uf  bacteria  develop  in 
milk  during  the  fint  tventy-fonr  honre  and 
what  species  disappear.  The  general  pur- 
pose of  the  experiments  was  to  determine 
as  far  as  possible  the  relation  of  milk  bac- 
teria to  the  healthfulnese  of  milk.  .Theeon- 
eluaicDB  preMnted  by  the  paper  were  as 

follows:  (1)  Milk  freshly  drnwn  frum  the 
cow  eotitaiiis  a  large  variety  of  baeteria. 
(2j  For  the  first  six  hours  and  sometimes 
more,  there  ie  no  inereaae  in  tihe  nnmbor  of 
bacteria,  even  when  the  milk  is  kept  at 
70°.  On  the  contrary,  there  is  commonly 
a  decrease  due  to  what  has  beun  called 
the '  germieide  pbwer  *  of  milk.  (3 )  In  the 
freah  milk  the  largest  number  of  baeteria 
are  streptococci,  which  eome,  iu  most  cases, 
directly  from  the  udder  of  tlie  eow.  (4) 
During  the  tirst  forty-eight  hours  there  is 
a  very  great  increase  in  the  number  of 
bacteria,  but  the  number  present  after  one 
or  two  days'  growth  ig  quite  independent 
of  the  number  present  at  the  start  In 
many  cases  milk,  which  when  freah  eon- 
tained  a  email  number  of  baeteria,  at 
the  end  of  forty-eicht  hours  contained  a 
number  far  trrenter  than  utlier  sainpl<"-  "f 
milk  which  at  the  outset  had  a  larger  uuiu- 
ber  of  baeteria  preeent.  (5)  During  the 
first  forty-eight  hours  there  is  a  consider^ 
able  increase  in  the  imnilier  of  slrepto- 
cocci,  followed  by  their  decrease  and  tiiial 
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disappearance.  (6)  At  the  outset  the  num- 
ber of  lactic  bacteria  is  extremely  small, 
so  small  aa,  at  times,  quite  to  eeeape  obsov 

ration.  (7)  These  lactic  bacteria  are,  at 
least  in  the  series  of  experiments  described, 
derived  from  sources  external  to  the  cow 
and  never,  or  rarely,  from  the  milk  duets. 
(8)  The  lactic  baeteria,  though  veiy  few 
in  number  at  the  outset,  increase  far  more 
rapidly  than  any  other  types,  so  that  with- 
in twenty-four  hours  they  are  commonly 
in  the  majority,  and  by  tiie  end  of  foMy- 
eight  hours  they  commonly  comprise  eoji- 
siderably  over  ninety  per  cent,  of  all  the 
bacteria  present. 

h'usty  8pi^  in  Cheddar  C'/m  <  s.  .-  H.  A. 
IIardino  and  L.  A.  Roceks,  N.  Y.  Agri- 
cultural Experiment  Station,  Geneva, 
N.  T. 

Rusty  spot  is  a  baeterial  trouble  of  eihed* 

dar  cheese  characterized  by  reddish-yellow 
discolorations  scattered  in  points  or 
blotches  throughout  the  mass.  The  cheese 
does  not  beeome  poisonous  and  the  flsTOr 
is  not  affeeted,  but  the  market  priee  is  re- 
duced  on  account  of  the  unusual  appear- 
ance. This  trouble  is  confined  to  a  few 
faetories,  but  a  eonsiderable  part  of  thdr 
output  is  affeeted.  A  short,  plump,  causal 
bacillus  was  isolated  by  Cornell  in  1898 
and  calh'd  Bacillus  rinh  nsin.  By  the  n-hH- 
tiou  of  pure  cultures  to  vats  of  miik  he 
was  able  to  reproduce  the  diaooloration  in 
the  resulting  cheese.  In  practice,  the  main 
source  of  trouble  is  the  bacterial  growth 
upon  the  factory  utensils.  However,  there 
are  often  outside  fod  in  connection  wifli 
the  dairies,  capable  of  reseeding  the  fac- 
toiy  after  it  has  been  oncf^  fro  d  from  the 
infection  by  a  careful  cleanintr  and  disin- 
fection. The  direct  application  of  steam 
to  all  the  factory  utensils  on  three  dajs 
each  week  was  tried  in  three  infected  fac- 
tories during  the  past  season.  This  is 
most  easily  accomplished  by  placing  all 
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the  small  utensils  iu  tlie  large  vat,  drawing 
a  eanvas  eover  over  the  same  and  foreing 
•teaiu  into  the  vat  for  twenty  minutes. 
This  treatment  was  highly  siifOL's.sful  in 
two  factories  and  fairly  so  in  a  third  where 
the  onteide  inflncnoeB  vere  quite  onfavor- 
able. 

On  the  Apparf  tit  Identity  of  the  Cultural 
Reactions  of  B.  coix  communis  and  Cer- 
tain LaoUa  BaeUnai  S.  0.  FtaaBOOrv, 
Massachnsette  batitiite  of  Technology; 

Boston,  Mass. 

While  eng^ed  in  an  examination  of  cer- 
tain laetie  baetnria,  the  author  was  im- 
preeaed  with  the  eunilarily  preaented  by 

some  of  the  oultiiros  to  li.  coli  romrrnniis, 
and  has  carried  on  investigations  with  a 
large  number  of  lactic-aeid-produciug  or- 
gaaiamB,  eomparing  flidr  enltiiral  reae- 
tions  to  thoae  of  B,  coli.  He  defines  the 
colon  bacillus  as  a  shorty  motile  rod  of 
inteatinal  origin,  which  forms  thin,  irreg- 
ular fflma  upon  llie  snrfaee  of  gelatin;  pto- 
dnoes  no  liquefBetioD ;  gives  nail  growth 
in  stick  cultures;  a  whitish  translucent 
layer  upon  agar ;  a  more  or  less  abundant, 
moist,  yellowish  growth  upon  potatoes; 
prodncee  tnxfaidily  and  aome  aedunokt  in 
broth;  ferments  dextrose  and  lactose  with 
the  formation  of  pas;  reduces  nitrates  to 
nitrites;  coagulates  milk;  reduces  litmus 
with  enbeequent  dow  return  of  the  eolor, 
and  produces  indol. 

The  lactic  acid  ■rnmp  is  broadly  defined 
as  consisting  of  thuse  bacteria  in  w^hich 
the  ability  to  bring  about  the  fermentation 
of  sngan  to  laetie  aeid  ia  strongly  derel- 
oped.  Forty-seven  cultures  were  isolated 
from  the  followinjr  sources:  bran  (7), 
fresh  meat  {S),  sour  milk  (4),  flour  (2), 
eommeal  (6),  bnekwheat  (7),  barley  (4), 
-  batter  culture  (3),  an  acid-producing  or- 
panism  in  technical  use  (5).  and  a  break- 
fast food  (2).  All  these  were  tested  in 
the  following  particulars:  growth  on  lit- 


mus, lactose  agar,  gelatin  agar,  milk,  dex- 
trose broth,  nitrate  solnlloB,  Dnnham's 
solution,  bouillon  and  potato;  and  were 
further  comparctl  morphologically  with  re- 
lation to  motility  and  spore  formation,  and 
with  xtiatiCHi  to  air.  Of  the  forty-seven 
enlturea  examined,  twaity-ftve  gave  the 
typical  colon  reactions;  six  gave  the  tests 
weakly  or  failed  in  one  test  only,  while 
the  others  failed  iu  a  greater  degree.  Some 
of  tike  baeteria  from  meet  of  the  smireea 
gave  typieel  eokm  reaethniB. 

The  author  points  out  two  views  that 
may  be  entertained  regarding  these  ba- 
eitti:  (1)  They  may  be  true  eolon  bacilU 
from  soorcefl  whieh  can  only  be  eonjee* 
tnred,  or  (2)  they  may  be  lactic  acid 
organisms,  not  absolutely  identical  wnth  the 
colon  bacilli,  but  yet  almost  impossible  to 
difEorentiate  from  tlwm.  The  hitter  view 
the  author  regarded  a.s  m  t  e  probable.  Of 
preat  iniport^ince  is  the  fact  that  had  they 
been  isolated  from  water  they  would  have 
been  nndoubtedly  regarded  as  eolon  ba^ 
eiUi.  Hence  the  work  has  a  very  praetioal 
sanitary  bearinj;  and  indicates  that  too 
much  reliance  must  not  be  placed  upon  the 
so-called  colon  test  of  potable  waters. 

Oysters  and  Sewage  in  Narragansctt  Bay: 
Caleb  A.  Fitllsb,  Brown  University, 
Providence,  R,  I. 

The  eity  of  Providenee  diaeharges,  daily, 
about  14,000,000  gallons  of  sewage  into 
nppor  Narragansctt  Bay,  chiefly  through  a 
single  main.  This  sewage  is  carried  down 
the  bay  by  tide  and  comes  into  more  or  less 
direct  eontaet  with  scHue  of  the  oyster  beda. 
Samples  of  water  and  oysters  were  col- 
lected from  dilTerent  loeaiities  in  the  bay, 
and  analyses  made  before  the  material  was 
six  boors  old.  The  ordinary  tests  for  sew- ' 
age  contaminations  were  used,  the  fermett* 
tation  tube,  carbol  broth  and  litmus  Uctoee 
agar. 

The  results  showed!  (1)  That  water, 
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oysters,  mussels  and  clams  from  a  point 
one  quarter  of  a  mile  distant  &om  the 

sewer  opening  contained  B.  coli,  B.  cloaca 
and  Bact.  lactis  aerogenes.  (2)  That  water 
and  oysters  from  a  bed  two  miles  below  tbe 
sever  contained  the  same  orguusnu.  (3) 
That  thirty  per  cent,  of  the  oysters  and 
about  sixty  per  cent,  of  the  water  samples 
from  a  bed  situated  in  a  strong  tidal  cur- 
ient»  aboat  five  miles  from  the  sewer, 
tained  B.  eeU.  (4)  That  forty  p«*  eeat 
of  the  oysters  and  seventy  per  cent,  of  the 
water  samples  from  «  bed  in  sluggish 
water,  five  and  a  quarter  miles  from  the 
sewer,  contained  B.  eoU.  (5)  That  oysters 
from  a  bed  six  miles  below  the  sewer  con- 
tained B.  rnli.  il)  That  oysters  from  a 
bed  six  miles  and  one  half  below  the  sewer 
contained  no  colon  bacilli;  the  water  con- 
tained B,  eoU  only  occasionally  and  then 
oil  a  falling  tide.  (7)  Tli.it  heds  still  far- 
th.  f  (low  a  the  bay  were  entirely  free  from 
cuntumination. 

« 

Toi^eUj/  of  Watfi-  toward  Pathogenic  Bac- 
teria and  the  Fossihlc  Signifiranrc  of  the 
sa$nc  in  the  SpoHtuncous  I'urificalton  of 
PMuted  Waten:  H.  L.  Russell,  Madi- 
SOD,  Wis. 

The  preliminary  data  liere  reported  have 
to  do  with  the  netir>n  of  natural  water  <>ii 
the  vitality  of  various  bacteria,  particular- 
ly pathogenic  organisms.  When  typhoid 
and  colon  organisms  (several  cultures  of 

each)  were  inoeulated  in  hoiled  watei-s 
(surface,  deep  well,  spring)  growth  gen- 
erally occurred.  This  was  more  marked 
with  the  colon  fhan  with  the  typhoid,  and 
was  more  pronouneed  where  the  seeding 
WHS  light.  When  the  same  cultures  were 
exposed  to  the  action  of  water  filtered 
throogh  a  Ohamberland  or  Berkefeld  fil- 
ter, or  to  etherized  waters  in  which  the 
amesthetie  had  licen  removed  by  n<'pirn- 
tion,  growth  not  only  did  not  take  place, 
but  the  numerical  content  was  greatly  re* 


duced,  so  that  the  cultures  were  often  ster- 
ile in  twenty-four  hours.  Further  test 

showed  that  this  toxicity  of  filtered  water 
was  lost  when  heated  to  about  60'  (  '.  for  ten 
minutes.  Tbe  origin  of  these  toxic  sub- 
stances is  ascribed  to  the  development  of 
water  bacteria,  as  shown  by  taking  boiled 
liikr  water  and  seeding  the  same  with  water 
bacteria.  After  incubation  for  thirty- 
three  days,  this  water  was  again  filtered 
and  found  toxic  for  typhoid  and  colon, 
which  toxicity  was  again  lost  by  reheat- 
ing. Some  bacterial  species  develop  luxu- 
riantly in  standing  water  and,  in  some  of 
the  cases,  it  was  found  that  these  grew 
quite  rapidly  in  filtered  water,  indicating 
their  ability  to  tolerate  the  toxins.  The 
relation  of  this  toxicity  to  the  destruction 
of  pathogenic  and  faaeal  organinau  in  water 
was  suggested. 

The  Bacteria  of  thr  Ames  Sewage-disposal 
I'lant:  h.  11.  Pammkl,  Agricultural  Col- 
lege, Ames,  Iowa. 

The  Ames  sewage  disposal  plant  has 
been  in  operation  since  1898.  Durin£r  this 
time  bacteriological,  chemical  and  temper- 
ature records  ham  been  kept ;  aoeount  also 
has  been  taken  of  the  fiow  of  raw  sewage 
and  the  effluent.  Thesi'  reeords  indicate 
that  tiiis  form  of  sewat^e  disposai  is  a  most 
efficient  one,  mid  is  adapted  for  many  in- 
land towns.  The  average  numbor  of  bae- 
ti'i'ia  per  c.c.  in  the  effluent  from  January 
to  DeiHMuher.  inelnsive.  was  5,127. 

For  the  year  19U0  the  record  is  somewhat 
incomplete,  arising  from  an  unavoidable 
loss  by  fire;  but  from  January,  1900,  to 
September,  1900,  inclu.sive.  it  was  5.414, 
bavin*;  been  as  eiiicient  as  the  previous  sea- 
son, the  smallest  number*  having  been 
found  durii^  August,  when  there  were 
i>46.  In  January  the  average  was  S.'IO;  in 
September,  850.  The  average  number  of 
bacteria  in  the  manhole,  from  August,  1899 
to  Septmber,  1900,  inclusive,  was  ^9,720. 
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'ITie  average  number  of  bacteria  in  tank 
during  the  same  period  was  446,611.  The 
reoords  duriser  1^1  are  as  folUnra:  Afw- 
a^c  numbor  of  baeterift  per  e.e.  in  effliunt, 

14,785;  avcrj'Tr'  jnunber  of  bacteria  per 
c.c.  in  manhole,  1,318,328;  the  average  num- 
ber of  bacteria  per  c.c.  in  tank,  1,667,522. 

No  flifort  has  been  made  to  etndy  a  large 
number  of  different  forms  found  in  the 
effluent.  B.  cloacce,  B.  coli  communis,  B. 
Uqucfaciem  fluoresccns  and  Sarcina  auran- 
liM  have  been  fonnd.  BaeiUm  prodigiotug 
baa  alao  been  fonnd.  This  was  introduced 
from  the  Manhattan  sewage  in  1900.  That 
season  it  was  found  three  times  in  the  tank 
on  Jtine  19,  in  the  cast  effluent  on  June  22, 
and  in  fhe  west  effluent  on  June  27.  It 
was  not  found  again  till  Au<?ust,  1901, 
when  it  appeared  in  the  effluent  and  con- 
tinued to  appear  until  the  first  of  Septem- 
ber. Varioua  media  were  used.  Tbe  Ntit- 
erstoff  Ileyden  did  not  prove  better  than 
either  pepton  ajrar-a^'ar  or  pepton  pelatin. 
Tbe  blue  litmus-agar  and  gelatin  are  ex- 
eeUent  for  differentiatuw. 

On  the  Oermicidal  Action  of  the  Organic 
Prrnrides:  Drs.  F.  G.  NovY  and  IV  C. 
FiiEUi,  University  of  Aliclugau,  Aim 
Arbor»  Hieh. 

The  investigation  of  the  authors  was  be- 
gun with  tlie  object  in  view  of  findine^  the 
correct  explanation  of  the  action  of  metals 
and  of  sunlight  upon  bacteria.  As  is  well 
known,  eertain  metals,  such  as  gold  and 
copper ,  exert  a  marked  inhibiting  and  e^en 
germic  idal  efTcct  upon  some  bacteria.  The 
studies  of  Miller,  B<iliring  and  lk>lton, 
Thiele  and  Wolf,  have  f ulljr  established  the 
above-inentioned  fact»  hot  the  interpreta- 
tion of  the  results  has  not  been  %vholly  f?at- 
isfactory.  Tbe  fact  that  various  surfaces, 
tttdi  aa  netalfl  and  tabries,  exert  a  marked 
effect  upon  the  formation  of  benzoyl  acetyl 
peroxide  y-^-^  t>stablished  by  the  authors 
and  served  as  a  basis  for  the  view  that  met- 


als act  upon  bacteria  by  givinf;  rise  to  en- 
ergetic peroxides,  which,  of  necessity,  must 
be  more  aetivp  than  ordinary  peroxides, 
'llie  action  of  sunlight  has  been  asoribed 
l)y  dilTcrent  workers  to  hydrogen  peroxide, 
but  the  destructive  action  observed  is  great- 
er than  Hiat  whieh  ean  be  credited  to  thia 
body.  In  order  to  subatantiate  the  theory 
of  the  authors  re^ardinp:  the  action  of  met- 
als and  of  sunlight,  it  was  deemed  neces- 
sary to  investigate  the  action  of  a  number 
of  known  organic  perosidea.  "Hie  resnlts 
show  that  some  of  these  bodies,  such  as 
aceton  peroxide  and  dibensojrl  peroxide, 
are  whoUy  inert. 

On  the  other  hand,  adntiona  of  diacetyl, 
benaoyi  aeetyl,  and  of  benaoyl  hydrogok 
peroxides,  and  of  phthalmonoy  nr.'jiM'd,  ex- 
ert pronounced  and  even  remarkaoie  perni- 
icidai  properties.  With  reference  to  diace- 
tyl peroxides  and  benaoyl  aeetyl  peroxide, 
it  was  shown  that  the  bodies  themselves  are 
chemically  and  bacterially  inert,  but  on 
contact  with  water  they  undergo  hydroly- 
sia  and  give  riK  to  the  extrandy  energetic 
aeetyl  hydrogen  and  benzoyl  hydrogen  per- 
oxides. 

A  Rolutitm  of  these  peroxides  (1:  3,000) 
is  capable  of  destroying  all  pathogenic  bac- 
teria, and  even  sneh  resisting  q>ores  aa 
those  of  the  potato  bacillus,  witUn  one 
minute.  Cholera  and  typhoid  germs  added 
to  tap  water  are  promptly  destroyed  by 
the  addition  of  one  part  of  peroxide  to 
100,000  parts  of  water.  The  authors  point 
Got  the  probable  valm  r  f  these  peroxides 
in  the  prevention  and  cure  of  these  and 
allied  diseases.  The  destruction  of  bac- 
t«ia  in  the  mouth  and  aaliva  takes  plaee 
with  extraordinary  rapidity  and  the  re- 
agents have  shown  themselvea  useful  in  dis- 
eases of  the  mouth. 

The  powerful  effects  of  the  organie  per- 
oxides is  not  explaiqable  as  due  to  naseent 

oxy^rcn,  since  a  solution  of  hydroiren  per- 
oxide, which  will  produce  equal  germicidal 
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action,  contaiiis  une  or  even  two  hundred 
UoM  as  maeh  naseent  oxygen.  The  an- 
thora  ini-line  to  the  belief  that  the  aoelyl 
and  benzoyl  ions  are  the  active  aj^oiits. 

Full  papers  upon  this  subject  will  ap- 
pear in  the  Journal  of  ExperiiMnt<d  Jfedi- 
ciiM  and  in  the  Anuriean  JowrwA  of 
ChtmiBtry. 

The  Etiology  of  Yellow  Fever:  Walteb 
Red,  MJ>.,  Surgeon  U.  8.  Army,  and 
Jahes  Carroll,  M.D.,  Contraot  Siir> 

iroon.  U.  S.  Army. 

In  former  contributions  to  this  subject 
the  authors  have  shown  hy  obiervaticnia 
made  on  human  beinga  that  yellow  fever 

may  be  produced  in  the  non-immune  indi- 
vidual cither  by  the  bite  of  the  mosquito 
(genus  Stcgomyia)  or  by  the  subcutaneous 
injeetion  of  a  small  quantity  of  blood  (0.6 
to  2  c.c.)  drawn  from  tbe  general  cireula- 
tion  of  a  patient  suffering  with  this  disease. 
Thus  far,  how^ever,  microscopic  examinO' 
tion  of  tbe  blood,  as  well  as  of  the  bodies 
of  infected  mosquitoes,  has  proved  nega- 
tive. Cultures  taken  from  tlit-  blood  dur- 
ing the  active  stapes  of  the  disease  aiso 
have  yielded  equally  negative  residts. 
Leaving  out  of  consideration,  therefore, 
for  the  present  the  further  microscopical 
search  for  the  fsppf^ific  nernt.  both  in  the 
blood  of  the  siei{  and  in  the  bodies  of 
infected  mosquitoes,  the  authors  presented 
some  additimial  observations  bearing  on 
the  etiolopj'  of  the  disease.  In  mndnrt- 
ing  these  experiments  they  have  been 
guided  by  the  obserrationa  of  Loeffler  and 
Frosch  on  the  foot  and  mouth  diai»aie  of 
oatdc.  wherein  it  was  conclusively  demon- 
strafed  lliat  tlie  specitie  npent  of  this  dis- 
ease was  so  small  as  to  reatlily  pass  through 
the  pores  of  a  porcelain  filter. 

Adopting  the  same  line  of  procedure,  it 
was  asc<Ttained  that  in  yellow  fever  the 
blood  serum  which  has  been  filtered 
through  a  Berkefeld  laboratory  iUter  is 


still  capable  of  producing  this  disease  when 
subeutaneously  injected  in  small  quantity 
(1.5  CO.)  into  non-immune  human  beinga. 
Tlie  authors  reported  an  attack  of  yellow 
fever  after  tbe  usual  period  of  incubation 
in  two  ont  of  three  individuals  tiioa 
treated,  and  further  stated  that  the  blood 
drawn  fnmi  one  of  the  oases  prn^lueed  by 
the  injection  of  the  (iltered  serurn  wu^.  ca- 
pable of  producing  an  attack  iu  u  third 
individual,  wlim  injected  in  small  quaup 
tity;  thus  proving  that  the  s|)e(  ifie  agent 
had  really  passed  throu^rli  the  filter. 
They  were  aiso  able  to  show  that  the 
blood  in  yellow  fever,  when  heated  to  a 
temperature  of  55  °C.  for  ten  minutes  is 
quite  innocuous  if  injected  into  susceptible 
individuals.  The  specific  agent  of  yellow 
fever  therefore  is  destroyed  or  markedly 
attenuated  by  this  degree  of  heat 

Brain  Ahscess  in  Typhoid  Fever  due  to 
BaciUus  typhosus:  R.  W.  McClintock, 
Buflii  Medical  College,  Chicago,  IU. 
There  are  mentioned  in  the  literature  up 
to  August,  TOm,  nineteen  cases  of  menin- 
gitis and  five  of  abscess  of  the  brain  in 
connection  with  typhoid  fever,  Bacillus 
tyjritoius  having  beat  present  in  all  the 
cases  of  meningitis,  but  not  found  in  any 
case  of  abscess  of  the  brain. 

CUntcal  History,— Temp.  IQV  a.m.  to 
104*  P.M.  In  second  week,  rose  qiote 
appearing  on  Sth  day,  nausea  on  taking 
fiiod;  diazo-reaetion  questionable.  Third 
week,  agglutination  test  probably  positive. 
Fifth  week,  33d  day,  three  epileptiform 
convulsions  at  intervals  of  forty  minutes, 
followed  by  elonie  spasms  lasting'  five  min- 
utes, very  much  more  marked  on  tiie  right 
side  than  on  the  left;  pupils  equal.  Much 
m^tal  eonfosion  in  following  two  weeks, 
with  marked  amnesic  aphasia.  During 
eiehth  week,  much  better.  In  ninth  week 
spasms  returned,  with  coma,  terminating 
in  death  on  the  66th  day. 
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ilwiopsi/.— Suppurative  basilar  menin- 
gitis; abscess  of  left  temporal  lobe;  puru- 
lent exudate  in  lateral  ventricles;  healing 
lyplioid  ukera  in  ileum;  amite  iplenie  tu- 
mor; clondy  swelling  of  solid  viscera ;  mod- 
erate diffuse  artehoBcleroBis}  obnmic  inter- 
stitial nephritis. 

Histology.— Th»  organs  shtm  the  usual 
typhoid  appearances.  The  wall  of  the 
brain  abscess  shows  a  capsule,  with  puru- 
lent exudate  inside,  auU  regenerative 
changes  outside;  and  with  groups  of  short 
blunt  bacilli  with  rounded  ends,  botii  inaide 
and  outside  the  cai)siile. 

BnctrrioJogy.  —  The  cen^'bpHar  exudate 
and  tlie  cerebral  abscess  both  euulaiu  in 
pure  eultores  an  aetively  motile  baciUus  of 
typboid'like  moijiliolo'ry,  which  from  its 
growth  on  differential  culture  media  and 
from  its  reactions  with  typhoid  st  i-uin,  and 
the  action  of  its  qpeeifio  serum  ou  typhoid 
and  allied  bacilli,  is  evidently  BadUiu  ty- 
phosus. The  same  or-jauism.  together  with 
Bai-illus  coli  coininunis,  is  also  present,  in 
the  liver  and  kidney;  the  lung  contains 
Siaphifloeoeau  pyogenes  citrous;  the  blood 
fnmi  the  heart  and  the  kidney  is  sterile. 

The  Diplacoccus  scarlatina:  W.  J.  Class, 
HJ>.,  Chieago,  lU. 

The  author  gives  a  brief  description  of  a 
germ  whieli  he  considers  the  etinlo^'ie  fac- 
tor of  scarlet  fever.  This  germ  is  a  poly- 
morphic coccus,  usually  occurring  as  a 
laifS  diplococcus.  It  stains  with  any  of 
the  ordinary  aniline  stains,  has  no  capsule 
and  no  independent  motion.  It  forms 
small  grayish-white  colonies  upon  a  special 
medium  devised  by  the  author,  conststinsr 
of  glycerine  agar  to  which  five  per  cent,  of 
garden  earth  ha.s  been  added.  It  also 
grows  to  some  extent  upon  blood  serum 
and  in  bouillon.  It  is  found  in  the  throat 
secretions,  blood  scales  and  urine  of  pa* 
tients  suffering  from  scarlet  fever.  It  is 
also  found  in  certain  eases  of  angina  which 


are  probably  scarlatina  siv  eruption. 
Control  experiments  have  been  made  show- 
ing that  the  germ  is  found  praetioally  only 
in  eases  where  eontact  wifli  scarlet  fever 
patients  can  be  traced.  Swine,  guinea- 
pigs  and  niiee  are  susceptible  to  the  diplo- 
coccus. In  swine  a  disease  characterized 
by  fever,  a  red  rash  and  subaequent  seal* 
ing  has  been  produced  by  Gradwohl 
Jaques  and  the  author.  Organs  from  these 
animals  examined  hist<^ogicaUy  by  Le 
Count  showed  the  ehanges  nsndly  found 
in  fatal  caa«i  of  scarlatina.  Ezperimenta 
were  made  regarding  inmiunity.  These 
showed  that  blood  from  a  scarlet  fever  pa- 
tient conferred  immunity  against  the 
i>tpIoc0c<Mf«  scaHatinm.  Guinea-pigs  were 
also  immunized  by  means  of  blood  serum 
from  a  pig  that  had  been  iiijceted  vnth 
gradually  increased  doses  of  the  toxin. 
The  author  gave  the  following  reasons  why 
he  considen  this  diploooccus  to  be  the 
eau-salive  faetor  of  .searlet  fi'ver.  fl) 
Beeau.'se  the  perm  is  invariably  present  in 
cases  of  scarlatina.  (2)  Because  it  is  a 
deeidedly  pathogenic  microorganism.  (3) 
Because  with  it  a  disease  can  be  reproduced 
in  swine  which  closely  resembles  scarlet 
fever.  (4)  Because  blood  serum  from  a 
searlet  fever  oonvalesoent  exerts  an  in- 
hibitory effect  upon  the  germ,  whether  in 
the  body  or  in  eulture.  (5)  Because  the 
germ  grows  in  milk  without  producingr  any 
change  in  the  medium.  (6)  Because  the 
disease  produced  in  mice  and  swine  is  con- 
tagious. (7)  Beeause  the  authors'  find- 
ing have  been  corroboratetl  by  reliable  ob- 
servers 80  often  that  errors  of  observation 
can  be  excluded.  In  closing,  the  author 
makes  a  plea  that  the  germ  be  given  a 
thorough  investigation,  as  he  feels  certain 
that  unprejudiced  work  will  show  the 
truth  of  his  statements. 

A  Contrihuiion  to  the  Physiologic nl  Differ- 
entiation of  Pnevmoeoceus  and  Strepto- 
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coccius,  and  to  Methods  of  Siaimng  Cap- 
Mies;  P.  H.  Hi9B,  HD.,  College  of  Plqr- 
ticians  and  Surgeons,  New  York. 
The  aullior  believes  that  up  to  tlie  prcs 
out  time  it  has  not  been  demonstrated  that 
pneuinoeoeei  and  str^toeoeei  cut  at  all 
timet  be  deariy  diffneniiated  frnn  eadb 
other.  "Well-marked  capsules  have  been 
found  by  variotis  observers  to  oeenr  on 
orgamsms  more  n^abouably  classilied  a.s 
atreptoeoed  tlian  aa  pneumocoeei.  On  the 
other  hand,  capsules  may  not  be  demou- 
slrable  by  tlie  nsuul  methods  on  pneumo- 
coeei, especially  when  these  organisms  arc 
irrowing  on  artifieial  media.  Poeiimoeoo- 
ciia  eultuxee  may  alao  diow  a  predominanee 
of  chains,  while  stit  j  ti  fD-r-f  may  occur  in 
pairs.  The  usual  eultural  cliaiaetei-s  nnd 
reactions  of  these  organiHius  are  at  the  best 
not  diagnoitie,  and  are  snbjeet  to  yaria- 
tions. 

Experiments  by  tlie  author,  with  eul- 
lures  of  pneumocoeei  and  streptococci  from 
many  different  aouroea  indicate  well- 
marked,  constant  differcnoea  between  the 
metabolic  activities  of  pncnmncoeei  and 
those  of  streptococci.  These  differences  in 
metabolism  become  apparent  when  the  or- 
ganiama  are  enitivated  in  tbe  foUowing 
media:  (1)  A  medium  composed  of  ox 
serum,  one  part;  distilled  water,  two 
parts;  normal  sodium  hydroxid,  0.1  per 
cent.  (2)  A  medium  eompoaed  of  ox  se- 
rum, one  part;  distilled  water*  two  parts, 
and  inulin,  1  per  cent.  These  scrum  mcdiii 
ure  not  coagulated  by  boUing  and  are  ster- 
ilized at  100*'C.  Acid  ia  formed  in  eadt  of 
theaa  media  by  pnemnoeoeei  wben  grown 
at  I^T'C,  and  a  solid  yellowish-white  pnn?!fu- 
lum  r»"!iilts  TIh'  cf>a'„'ulation  is  mpifl  in 
the  iuuiiii  medium,  slower  in  Uie  uikaime. 
Str^tococei  do  not  form  acid  in  thcae  me- 
idia,  and  no  coagulation  occurs.  Thcae 
jnedia  hnve.  therefore,  in  jUI  instances, 
served  to  differentiate  pneumocoeei  from 
atrc^tooooei. 


Other  mono-,  di-  and  poly-saocharids 
were  teated  in  media  made  in  tha  aame 
manner  aa  tbe  innlin  medium,  but  were 

fermented  and  the  media  eoapulatcd,  by 
various  members  of  the  streptococcus 
group,  aa  well  aa  by  pneumooooet  Haneer 
theae  carbohydratea  are  not  of  uae  in  dif* 
fcrential  tests.  Special  metboiLs  were  de- 
vised for  deinou.strating  capsules  on  pneu- 
mocoeei and  streptococci.  Chief  amoiig 
dieaa  waa  to  grow  the  organiaraa  on  aaeitie 
aerom  agar,  preferably  plna  one  per  cent, 
triucose.  Spread  the  organisms  on  the 
cover-glass  by  mixing  with  a  drop  of 
aenim,  or  a  drop  of  one  of  tbe  fluid  aeram 
media.  Dry  in  the  air  and  fix  by  heat 
Then  stain  for  a  frw  seconds  in  a  one  half 
saturated  aqueous  solution  of  gentian  vio- 
let. Wash  oil  with  a  0.25  per  cent,  solu- 
tion of  potaaainm  carbonate,  mount  and 
study  in  this  solution.  Thia  ia  a  good  stain 
for  capsules  of  pneumocoeei  in  blood  or 
serum  of  infected  animals.  Pneumococcus 
capBulee  may  also  be  stained  by  the  follow- 
ing method  and  be  mounted  in  balaam 
;vilhout  injury.  A  five  per  cent,  or  ten  per 
cent,  solution  of  gentian  violet  or  fuchain 
(500  sat  alcoholic  sol.  gentian  violet  plna 
95  e^e.  diatilled  water)  ia  used.  This  is 
placed  on  the  dried  and  fixed  cover-glass 
preparation  and  gently  heated  tintil  steam 
arises.  The  dye  is  washed  off  with  a 
twenty  per  cent,  solution  of  copper  sul- 
phate (CuSO«  eryst.).  The  preparation  is 
ilien  dried  and  mounted  in  babam.  By 
Uiese  methods  nio«it  streptococci  were 
found  to  have  capsules. 

Well-marked  examples  of  encapsulated 
organisms,  such  probably  as  those  which 
liave  l>ecn  described  by  some  investigators, 
and  separated  by  them  into  new  species 
distinct  from  Streptococcus  pyogenes,  or 
with  no  certainty  differentiated  f  lom  pneu- 
mocoeei, have  been  examined  and  liavo  been 
found  to  correspond  to  Streptococcus  pyo- 
gene*  in  the  media  mentioiied  in  dda  pvpat. 
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The  conclusion  from  these  facts  is  that 
such  encapsulated  organisms  should  with 
hesitation  be  separated  from  Streptococcus 
pyogmea,  waleaa  weU-marked  cnltnral  dif- 
ferenees  can  be  diown  to  exist. 

Branching  in  Bacteria,  with  Special  Sefer- 
enc«  io  B.  dipMherw:  HiBBnrr  V. 
II  ILL,  M.D.,  Boston  Board  of  Health 

Bae1eri()lo<:if'iil  Lalioratorj'. 

The  chief  probletus  considered  divide 
themselves  into  morphological  and  physio- 
logical or  devdopmental  problema.  The 
general  subject  is  one  of  fumlfimental  im- 
portance, theoretical  and.  in  its  relation  to 
diagnostic  work,  practical. 

The  prindpal  hypciOaeKi  to  be  eonaid- 
ered  as  offered  to  explain  branching  may 
ho  briefly  stated:  (1)  Accidental  oppo- 
sition. (2)  Budding  from  single-celled 
rods.  (3)  The  ttiruing  aside  of  a  medial 
cell  in  a  chain  of  eloaely  oonneetcd  eella, 
supposed  to  compose  the  larger  bacterial 
rods,  and  the  subsequent '  chaining  out '  of 
such  a  cell  (Nakanischi's  view).  (4)  The 
derelopment  of  a  medial  meloebroinatie 
granule  of  a  new  rod.  .(5)  favolnntaiy 
chancres. 

The  writer  describes  the  results  of  the 
ezamijiation  of  individual  bacilli  develop- 
ing in  a  moist  warm  chamber  under  the 

inioroReope  and  concludes:  (1)  That  de- 
L'cnerative  (involutionary)  chanr^es  do  at 
times  give  rise  to  distortions  distantly  sim- 
ulating braachea.  (2  and  3)  That  aetive 
branehing,  by  apparent  budding  reaolting 
in  multiplication,  docs  occur  in  young 
(five  to  ten  hours  old)  cultures  on  agar. 
(4)  That  TaTiouB  modificationa  of  the  pro- 
eeaa  exist.  (5)  That  such  branehing  may 
be  reversionary  or  evolutionar}'  in  charac- 
ter, but  involutionary  only  in  the  case 
noted  above  (1). 

A  review  of  the  Uteratnre  and  considera- 
tion of  nomenelatnre  follow,  and  a  number 
of  drawings  are  given  in  the  full  article. 


'  Tlangiiuj  Block'  Preparation  for  Micro- 
scopic ()bs€rvatio)i  of  Drvdoping  Bac- 
teria: liiBHEKr  W.  IJiLL,  M.D.,  Boston 
Board  of  Health  Baeteri(dogical  Laborar 
tory. 

The  writer  cuts  a  cube  of  nofrient  agar 
from  a  Petri  dish  full  ot  soliditied  jelly. 
The  oiganum  to  be  examined,  as  an  emnl* 
uon  in  water  from  a  solid  culture,  or  as  a 
drop  of  brntli  from  a  liquid  culture,  is 
spread  upon  the  upper  surface  of  the 
agar,  as  in  making  an  ordinary  smear  prep- 
aration on  glass.  After  drying  the  cube  at 
37**C.  for  ten  minutes,  a  clean  cover-slip  is 
applied  to  the  inoculated  surface  and  sealed 
in  place  by  running  a  little  melted  agar 
round  the  edges  of  this  snrf  ace.  The  eov- 
er-slip  is  then  placed  over  the  opening  in 
the  moist  cliambcr,  tlie  a^rar  block  lower- 
most, and  the  microscope  focused  upon  the 
bacteria.  For  organisms  growing  best  at 
87*G.  aome  fdcm  of  warm  chamber  is  neo- 
essary.  The  writer  describes  two  such 
warm  stape??,  devised  by  himself,  and  a 
very  simple  method  of  securing  a  circula- 
tion of  warm  water  through  them. 

A  System  of  Recording  Cultures  of  Bac- 
teria Genealogically  for  Lahoratory  Pur- 
poses:   BUKT  RaKSOM  KlCKi\RDS,  S.B., 

Boston  Board  of  Health  Bacteriological 
Laboratny. 

The  writer  applies  to  the  recordirt<?  of  all 
individual  tube  cultures  of  bacteria  and 
the  data  rdating  to  them  a  modifieatlim  of 
the  Dewey  Decimal  System  under  card  eat- 

alogue  entries  to  correspond.  Each  species 
is  known  l)y  some  whnle  number  in  tlie 
hundreds  (or  thousands  if  a  great  muiiy 
enltnres  of  one  apeeies  are  to  be  dealt 
with).  Thus: 

B,  eoli=100,  B.  diphtheria— 300, 

B.  tM>M=200,  0.  maUti—m. 

Individual  specimens  of  any  one  specie 
are  numbered  in  the  order  of  their  isolsr 
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tion,  1  to  4y  (or  1  to  499  if  the  species  are 
Aumbered  in  the  thoiuaiMte).  Thus: 

B.  mallei  from  one  horBe=40I, 
It.  maltei  from  a  aecood  liorM=402, 
B.  mattti  ttom  •  diffeiwt  Imioh  in  tiM  Moond 
lM>r»e=403. 

The  first  culture  isolated  pure  is  given 
a  number  in  the  first  place  of  dcciTiials  — 
thus  the  pure  culture  of  glanders  bacilli 
from  the  first  horse  mentioned  would  be 
401.1. 

Rubnultures  are  expressed  by  the  num- 
ber o£  the  original  culture  with  the  figure 
1  placed  iu  the  nest  right  place  of  Ueci- 
m^.  If  further  subeulturea  (sister  eul- 
tures)  are  made  from  the  same  mother  cul- 
ture, thry  are  difTerentinted  by  inerpasinir 
this  last  new  figure  m  arithmetical  order. 
The  ^ystm  is  vety  simple,  veiy  aoeamte, 
very  elsstie,  end,  construMl  under  the  card 
catalogues  described,  <«»vf*s  an  enormous 
amount  of  work,  and  ensures  a  complete 
record  of  every  tube  used. 

YurU  tij  of  the  Ho<j  ChoUra  liaciUiis  u  hich 
closely    nsitnhh's    I'mUhix  fijithosus: 
M. ,  Dorset,    liiochejuic  Laboratory, 
Washington,  D.  C.   (By  title.) 
The  author  described  a  variety  of  the 
hog  eholora  bacillus  whieh  wns  isolntt^l 
from  a  virulent  outbreak  of  hog  cholera  in 
Page  County,  Iowa.   This  variety  eorre- 
sponds  in  every  way  with  the  hog  cholera 
bacillus  as  usually  seen,  except  in  its  ac- 
tion upon  glucose,  which  it  fenuonts  with- 
out the  evolution  of  gas.    The  failure  to 
produce  a  gaseous  fermentation  of  glucose 
.places  this  viu  iety  of  the  hog  cholera  bacil- 
lu"?  etiHurally  closer  to  Ilarilht<!  fiip}w^\tf 
than  to  the  hog  cholera  group  of  bacteria. 
A  comparison  with  several  cultures  of  Ba- 
tfiUws  typhosus  has  shown  that  culturally 
1hi<5  variety  of  hncr  cholera  biicillus  cannot 
be  distinguished  from  some  of  them;  but 
the  author  concludes  that  when  the  source 
and  pathogenic  properties  of  this  variety 


arc  considered,  it  should  be  elaased  among 
the  hog  ehol«ra  baeteria. 

The  Morphology  of  BnciUus  Diphtheria: 
FB£DlCiUC  P.  GOKiiAJl,  Brown  University, 
Providence,  R.  I. 

The  expeiimenta  described  were  made 
for  tlie  purpose  of  prnvintr  that  the  long, 
granular  form  of  the  diphtheriiie  bacillua, 
type  G  of  Westbrook,  can  be  changed  into 
the  short,  thick,  solid'Staining,  sometimea 
double-headed  baeilhis,  type  D*  of  West- 
brook.  A  pure  (Milture  of  type  C  was  made 
from  a  clinical  case  of  diphtheria.  After 
several  platings  a  culture  was  obtained  tliat 
showed  only  long  granular  forms,  careful 
!Spareh  and  the  use  of  Neisser's  stain  fail- 
ing to  demonstrate  a  single  bacillus  of  any 
other  type.  Plates  were  made  tnm  tlua 
culture  and  some  thirteen  oolomes  exam- 
ined. Tlie  polony  that  showed  the  largest 
number  of  shorter  forms  was  selected,  and 
plates  made  from  it^  This  process  of  selec- 
tion and  plating  was  continued  for  some 
fifteen  generations. 

The  colony  of  the  fourth  generation  was 
composed  of  forms  distinctly  smaller  than 
those  of  the  original  culture;  all  were  still 
granular,  however,  and  stained  by  Neisseria 
inethtul,  Tn  the  fifth  jreneration,  some  of 
the  bacilli  failed  to  show  graniiles  by 
Neisser's  method,  were  barred,  and  of  the 
type  C  of  Westbrook 's.  In  the  eighth  gen- 
eration  many  of  the  baeilli  failed  to  react 
to  Neisser's  stain,  and  a  large  number  of 
barred  and  solid  staining  forms  were  pres- 
ent. Some  of  these  approadied  the  double- 
headed  type  D*.  On  emitinuiiiL'  the  selec- 
tion until  the  fifteenth  generation  all  the 
granular  forms  were  eliminated  and  the 
oolony  became  a  pure  culture  of  the  type 
D*;  the  majority  of  fonna  were  of  the 
double  headed  variety. 

The  experiment  is  being  continued  by 
testing  the  various  types  for  virul^iee. 
From  the  results  already  obtained  it  ap' 
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pears  that  the  different  forma  o£  the  liactl- 
lus  diphtheria  can  be  pnxluced  by  the  va- 
riatiooB  of  a  auagle  lype. 

An  objection  to  the  validity  of  these  re- 
sults, of  coiir??e,  can  be  made  by  the  claim 
that  pure  cultures  of  the  variom  types 
were  not  vaed.  The  objeetion  seems  to  me 
not  well  taken,  on  account  of  the  large 
number  of  platings  and  the  fact  that  sev- 
eral generations  were  passed  before  any 
ehange  appeared.  These  eiperiiaeiits  are 
direetlj  in  line  irith  the  results  already  ob- 
fained  by  the  author  in  the  study  of  the 
chanffcs  of  form  observed  in  tlie  diphtheria 
bacillus  in  the  noses  and  throats  of  persons 
immune  or  beeoming  so. 

A  Note  on  Branched  Furms  of  Tubercle 
BaeiMi  Found  in  Cultures:  M.  Dorset, 
Biodmnic  Laboratory,  Washington, 
D.  C. 

The  author  describes  brandied  tubercle 
bacilli  found  in  a  six  weeks'  old  bouillon 
culttire  of  human  tuberculosis  which  had 
beomne  contaminated  with  a  atreptotiiris. 
The  branches  were  always  Y-shaped  and, 
from  various  stages  in  the  branching  fonnd 
in  cover  preparations,  the  author  concludes 
that  the  branching  has  probably  taken 
plaoe  in  the  following  manner:  The  end 
of  a  rod  fii-st  enlarses  and  then  probably 
separates  into  two  small  knobs,  which  forms 
have  been  seen  in  tibe  cover  preparations. 
These  separate  knobs  grow  out  and  conati* 
tnte  the  branches. 

An  Undescribed  Pathogenic  Diplucoccus: 
fi.  OnHDON  Wnuua,  Qiieago  University. 
This  was  obtained  first  in  cultures  from 
a  subcutaneous  abscess  on  the  thigh  of  a 
woman,  aged  twenty-two,  with  the  follow- 
ing history:  "When  aixte^  yean  of  age  her 
hand  was  badly  ent  by  a  piece  of  window 
glass.  The  wound  became  infected  and  it 
was  nearly  a  year  before  it  entirely  healed. 
Daring  this  time  die  dev^ped  a  number 


of  HulK'utaneotis  absceieses  on  other  parts  of 
the  body,  which  healed  slowly.  During  the 
six  years  that  have  followed  she  has  had, 
at  varying  intervals,  seldom  more  than 
three  months,  recurrences  of  the  subcuta- 
neous abscesses,  which  have  appeared  at 
one  time  and  another,  over  almost  the  en* 
tire  body.  They  appear  independent  of 
any  injury  or  otlier  known  exciting  cause, 
and  produce  only  slight  constitutional 
symptoma.  The  patient  ia  in  fair  healtii 
otiierwise,  and  is  able  to  work  except  when 
an  absecss  is  developing.  Physical  exami- 
nation pive.s  no  information.  Blood  eount 
shows  3,SG2,000  red  and  7,100  white  cor- 
puscles two  honrn  after  dinnw.  OoHnrsa 
from  a  vein  gave  the  LHplococcus  in  pure 
culture  at  a  time  when  the  patient  was 
free  from  abscesses.  Inoculated  into  ani- 
mals, the  IKpIoeoeeiw  sometimes  fails  to 
cause  any  change.  Sometimes  it  produces 
a  slow  emaciation  which  does  not  terminate 
fatally,  bat  more  often  it  causes  local  ab- 
scesses. The  most  characteristic  fact  is 
tiiat  it  can  be  obtained  from  the  heart's 
blood  of  these  animals  long  after  subcuta- 
neous or  intraperitoneal  inoculation,  even 
when  there  have  been  no  local  l^ions,  and 
when  the  animal  seems  well.  It  often  pro- 
duces abscesses  at  the  sites  of  injuries  sev- 
eral weeks  or  months  after  inoculation |  in 
one  case,  after  four  mouths. 

Morphologically,  it  resembles  the  Oono- 
coeeus  in  fresh  cultures,  sometimes  later, 
beeominfT  more  a  double  sphere.  It  seldom 
forms  chains  or  tetrades,  does  not  destain 
by  Gram's  method,  possesses  a  capsule  that 
ia  difficult  of  demonstration  in  culture, 
grows  well  on  all  ordinary  media,  liquefies 
gelatin  after  three  or  four  days  at  24** C, 
with  production  of  a  funnel-shaped  exca- 
vation filled  ^th  fluid.  It  produces  no 
gas  nor  indol;  slowly  acidifies  milk;  pro- 
duces no  picrment;  its  t^rowth  is  slimy  and 
rather  tenacious  both  in  solid  and  liquid 
media. 
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The  DistributioH  of  B.  eoU  cmmunu  in 
N«U%rtil  WiUtn:  0.  B.  A.  Winblow, 
Massachusetts  Institate  of  Technology, 

Boston,  Mass. 

The  wurk  of  certain  observers  has  shown 
that  organiams  apparently  identical  with 
B.  ccU  communis  are  found  widely  distrib- 
uter! in  nature.  The  problem  for  the  bac- 
teriol(^ists,  and  especially  for  the  sanita- 
rian, beooniea,  then,  a  quantitative  one. 
Even  if  this  organism  does  occur  in  vari- 
ous places  in  tlio  outside  world,  may  it  not 
still  be  true  that  it  thrives  only,  or  at  least 
most  abundantly,  in  the  intestine  of  the 
higher  vertebrates,  and  that  an  overwhelm- 
ing proportion  of  the  individual  represen- 
tatives of  tlie  species  occurs  in  that  habi- 
tat t  May  it  not  be  true  then  that  while 
tbn  BaeSliu  eoU  is  found  at  timea  in  un- 
polluted waters,  its  presence,  constantly,  or 
in  number?,  is  still  eliaracteristic  of  sewage 
pollution!  As  a  preliminaty  contribution 
to  fliia  qnesCifln  a  nvmber  of  preanmably 
unpoUnted  waters  in  the  neighborhood  of 
Boston  have  been  examined  £or  the  Bacil- 
lus coli.  In  each  case  one  centimeter  of 
the  water  was  incubate<i  in  dtsxti'ose  broth 

and  one  hundred  onbie  centimeters  were 
incubated  with  the  addition  of  phenol- 
glucose  broth.  Prom  the  one  hundred 
cubic  centimeter  bottles,  after  incubation, 
dextrose  broth  waa  inoculated,  and  from  aU 
dextrose  tubea  showing  gas,  litmus-lactoee- 
agar  plates  were  made.  Three  characteris- 
tic colonies  were  fished  from  "each  reddened 
litmus-lactose-agar  plate,  and  subcultures 
inoenlated.  Only  those  whieh  gave  the 
following  reactions  wore  considered  as  B. 
coli:  The  fermontalion  of  dextrose  broth 
with  tlie  production  of  gas  in  twenty- four 
hours;  the  fermentation  of  laetoae  in  the 
litmus-lactcse-agar  plafe,  with  distinct  red- 
dening in  twenty-four  hours ;  the  coagula- 
tion of  milk  in  twenty-four  hours;  the  pro- 
duetion  of  nitrite  from  nitrates  in  twenty- 
four  honrs;  the  produetum  of  indol  in  pep- 


tone adintion  in  three  days;  the  formatioD 
of  an  abundant  growth  covering  nearly  the 

wh<ile  surface  of  the  agar  streak  in  twenty- 
four  honrs,  later  becoming  whitish  and 
cheesy,  but  not  stringy  to  the  needle;  the 
formation  of  round  m  oval  white  colonial 
in  the  gelatin  sliake  culture,  often  with 
gas  bubbles,  with  no  liqtiefaction  of  the 
gelatin  in  seven  days.  The  use  of  one  hun- 
dred cnbie  centimeters  appears  in  these  ci- 
perimenta  to  have  increased  the  proportion 
of  dextro«?p  and  lactose  ferment  in?  organ- 
isms, but  not  of  colon  bacilli.  The  investi- 
gation included  the  study  of  seventy-nine 
samples  of  water.  The  results  lead  to  the 
conclusion  that  the  colon  bacillus  is  so  rare 
in  normal  unpolluted  waters  as  to  be  found 
infrequently  when  single  centimeters  of 
the  water  are  examined.  The  presence  of 
tiiia  organism,  constantly,  or  in  a  majority 
of  cases,  in  one  cubic  centimeter,  may  still 
be  assumed  to  be  due  to  the  entrance  of 
touM  polluting  anbatance. 

Prelminarif  Ohscrvafioyis  on  B.  coli  com- 
munis from  Certain  Species  of  Animals: 
Ve&anus  a.  Muohk  and  Fl.oyd  K. 
Wbmbt,  ComeU  University,  Ithaea,N.y. 
A  study  has  been  made  of  B.  adi  com- 
munis found  in  a  single  place  in  each  of 
the  large  and  small  intestines  of  nine 
horses^  eleven  cattle,  eight  sheep,  four 
swine,  eight  dogs  and  six  chickens.  Thie 
organism  was  not  found  in  the  intestines 
of  six  frogs,  two  young  and  one  old  rabbit. 
It  had  previously  been  found  in  several 
rabbita.  These  animals  were  all  snppessd- 
ly  healthy  and,  excepting  the  frogs  and 
rabbits,  were  for  the  greater  part  killed  for 
dissection  or  food.  Cultures  in  bouillon 
from  six  eolonies  from  the  gdatin  plate 
cultures  from  each  of  the  large  and  small 
intestines  were  made;  these  were  replated, 
and  from  the  colonies  which  developed  on 
them  anbenltnrea  were  nmde  and  rtndied 
on  gelatin,  agar  and  potato;  in  milk. 
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booiilon,  and  in  bomllun  contaiaing  one 
per  cent  deztaM^  lactose  and  aaodiaroee. 
The  degree  of  motility  and  the  indol  reoo- 

tion  were  also  considered. 

The  purpose  of  these  examinations  was 
to  find  the  eztoit  to  whidi  Torietiee  ot  this 
bftoUlus  exist  normally  in  the  inteatinee  of 

both  different  individual"?  of  the  same  f;pr 
cies  and  of  different  species  o£  animals. 
This  was  to  detennine  if  the  many  varie- 
ties of  the  eolon  baalius  which  have  heen 
deaeribed  from  pollnted  water,  soil  and 
from  lesions  of  various  kinds  in  man  and 
animals,  have  their  natural  existence  in 
the  generslly  enppoaed  normal  habitat  of 
this  qkeeies  of  bacteria.  The  results 
showed  no  pronounced  variation  in  the 
morphology  or  the  cultural  characters  of 
these  baeUli  from  different  sowees  on  gela- 
tin, agar,  potato  and  hoaJUon.  The  aetion 
on  the  sujjai-s,  milk  and  the  indol  produe- 
tion  differed  snriiewhat.  The  two  varie- 
ties, A  and  B,  described  by  Smith  in  1896 
were  found.  The  A  variety,  i  those  that 
fennent,  with  gas  production,  dextrose,  lac- 
tose and  saccharose,  and  the  B  varietj-, 
t.  those  that  do  not  ferment  saccharose, 
were  fonnd  in  about  equal  numbera  in  each 
spceioi  of  animals.  Other  varietioi  did  not 
appear,  although  there  were  slif^ht  varia- 
tions in  the  quantity  of  gas,  the  gas  for- 
mula, and  the  time  required  for  the  milk  to 
coagulate.  The  enltures  firom  different 
colonies  from  the  same  plates  did  not  show 
any  appreciable  difference  except  in  one 
instance,  from  a  dog.  The  plate  cultures 
made  from  one  dog  did  not  develop  oolo> 
nies  resembling  those  of  B,  coU  eommunis. 
The  cultures  from  dops  were  more  virulent 
for  guinea-pigs  than  those  from  the  other 
species  of  animals.  The  aetion  on  the  sag- 
ars  was  ooosidered  of  the  most  differen> 
tial  importanee. 

Color  Slandar<Lt  for  Recording  the  Results 
of  fha  NitriU  tmd  Inda  T€tU:  0.  E.  A. 
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WiNBUjw,  Massachusetts    Institute  of 

Teehnology,  Boston,  Mum. 

In  studying  the  effect  of  certain  exter* 
nal  conditions  on  the  reactions  of  the  Ba- 
ctUus  coli  communis,  need  was  felt  of 
some  definite  standard  by  which  to  meas- 
ure somewhat  quantitatively  the  capaei^ 
for  nitrite  and  indol  production.  It  is  true 
that  even  when  the  conditions  of  the  ex- 
periment—the composition  of  the  medium, 
the  amount  and  character  of  the  eultnre 
used  for  inoculation,  and  the  time  allowed 
for  the  development  of  the  reaction— are 
rigidly  controlled,  striking  variations  some- 
times appear.  The  laws  of  sneh  varia* 
tions  can,  however,  only  be  properly  stud- 
ied wlien  their  sequence  is  made  manifest 
by  definite  comparable  standards. 

The  nse  of  a  eolm^  ttai^avd  for  meisax^ 
ing  the  reduction  of  nitrate  and  the  tonnsr 
tion  of  indol  obviously  sufftrests  itself  as 
simpler  and  more  practical  than  any  other 
method.  Up  to  the  point  at  which  a  pre- 
cipitate forms  in  flie  nitrite  reaction,  the 
depth  of  color  in  both  eases  may  be  con- 
sidered as  roucrhly  yiroportional  to  the 
amount  of  the  end  product  formed  by  the 
baoteria  in  a  given  time.  The  problem  for 
the  bacteriologirt  is  then  to  select  from  the 
numerous  schemes  of  color  values,  prepared 
for  artistic  and  educational  purposes,  that 
one  best  suited  for  the  matching  uf  the  re- 
action in  question. 

The  most  rational  system  of  color  stand- 
ards is  that  prepared  by  Milton  Bradley,  of 
Springfteld,  Mass.,  based  on  pure  spectral 
colors  of  known  wave-length.  Itisioniedin 
the  form  of  a  small  booklet,  and  by  cutting 
out  and  pasting  to  a  card  the  colors  between 
red  and  yellow,  orange  and  their  ttnta,  a 
chart  is  ohtainod  <m  whidi  the  odor  of  the 
indol  reaction  produced  by  ooK  eosi- 
munis  ean  be  readily  matched.  The  hue  is 
read  l)y  holdintr  the  tube  parallel  to  a  white 
surface  and  looking  through  it  at  right 

angles,  while  tiie  matching  color  on  the 
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card  is  isolated  by  a  small  card  with  a  wiu- 
dnw  cut  in  it.  The  tnhe  arid  card  are 
viewed  ia  strong  diftus«  daylight.  The 
Hilton  Bradley  eotor  aeheme  haa  not,  how- 
ever, proved  satisfactory  for  measuring  the 
reduotinii  of  nitrates.  A  large  majority  of 
the  tubes  tested  lay  somewhere  between  the 
fieda  and  the  vkilet  redB  of  the  Beale*  and 
could  not  be  well  matched  with  either. 
Sr.iii."  ether  standards  wore  thorpfore 
sought  and  morr  suitable  ones  found  in  the 
book  of  standard  colors  publislied  by  Louis 
Plrang,  Beaton,  Uasa.  This  system  haa  no 
definite  scientific  basis.  The  hues  are  less 
pure  and  the  tints  less  l)rifrht  and  clear 
than  in  (he  Bradley  system ;  the  gradations, 
however,  are  more  numerons.  Of  the  seven 
plates  in  the  Prang  book  the  last  five,  in- 
cluding the  darker  shades,  are  not  needed. 
On  the  'pure  color'  plate  and  the  'first 
diade'  plate  Ihe  eolMi  prodused  hy  both 
the  indol  and  the  nitrate  test  ean  be  quick- 
ly and  easily  matched.  As  far  as  this 
statuiorrl  lias  been  u.sed  it  has  been  found 
to  be  a  satisfactory  system  of  record  aud 
an  important  aid  in  fonning  definite  ideas 
aa  to  the  behavior  of  mierooi^faaiams  un- 
der varioua  oonditiona. 

Oh»ermtions  upon  the  Morphologiccl  Vo- 
riation  of  Csrtmil  Pathogenic  Badwn: 
A.  P.  Ohlmacheb,  M.D.,  Northwf^tom 
University  Medical  School^  Chicago,  111. 
Three  observationa  are  here  recorded. 
The  first  was  upon  nperimentally-indiued 
morphological  variation  in  B.  diphthcrut. 
Here  a  race,  presentinsr  the  Ion?.  «jranu!ar 
or  barred  tj^e,  was  transformed  to  the 
abort,  solid  type  by  a  forty-dgfat-bonr  ao- 
joum  in  the  subcutaneous  tissue  of  a  white 
rat.  Two  originally  short,  solid  organisms 
were  couvertcd  into  long,  granular  ones  by 
a  single  passage  through  the  organs  of  a 
gidneappig.   In  the  seeood  observation  a 
race  of  Streptococcus  pyngrncs  from  a  case 
of  follicular  tonsillitis  was  observed  to  as- 


sume the  form  of  a  large  polymoryihous 
bacillus  each  of  the  seven  times  it  was 
transferred  to  Loefller's  medium,  each  time 
resuming  the  morphology  of  the  ofdmury 
S.  pyogcnu  longus  when  grown  in  bouil- 
lon. A  race  of  B.  roU  communis  reeovcrcd 
from  a  case  of  gangrenous  cholecystitis 
and  diolangitis  is  ooneemed  in  the  tiiird 
ohaervation,  in  whieh  the  organism  sliowed 
a  remarkable  polNTnorphism  in  the  oriirinal 
smears  and  early  generations  of  cultures, 
taking  on  a  diversity  of  forms  from  long, 
quite  coarse  filaments  to  exeeasively  mi- 
nute oooeoid  or  diplocoeet^d  oiganisms. 

Special  Laboratory  Apparatus:  Wm.  R. 
CoPBMNO,  Spring  Garden  Water  Works, 
Philadelphia,  Pa. 

The  hacteriolotrieal  laboratory  at  the 
TestiiiLT  Station  of  the  Bureau  for  Improve- 
ment, Extension  and  Filtration  of  the 
Water  Supply  in  Philadelphia,  has  b«en 
equipped  with  the  special  object  of  making 
examinations  of  water  Therefore  a  ther- 
mostat was  designed  and  built  under  spe- 
cial direetiona.  The  interior  chamber  is 
divided  by  perforated  partitions  into  four 
sections.  The  plass  doors,  which  hang  di- 
rectJy  in  f  rout  of  these  sections,  are  divided 
in  such  a  way  that  the  door  in  front  of  one 
section  may  be  opened  without  exposing 
the  interior  of  the  other  sections  to  the  tem- 
perature of  the  laboratory.  Between  the 
walls  of  the  interior  chamber  and  the  sur- 
rounding jadrat,  strips  of  copper  are  aoU 
dered,  so  that  water  pumped  into  the  open 
space  between  the  walls  must  eirenlate 
round  all  four  sides  of  the  interior,  before 
it  can  escape  through  the  drain. 

The  apparatus  employed  at  the  Testing 
Station  for  filling  test-tubes  consists  of  a 
copper  funnel  screwed  on  to  a  brass  pipe, 
which,  in  turn,  is  screwed  on  to  the  top 
of  a  brass  eylind^.  biside  of  the  cylinder 
is  a  brass  plug  containing  two  holes,  one 
holding  ten,  and  the  other  five,  cubic  oenti- 
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meters.  The  plug  fits  snugly  inside  of  tbe 
qrlinder,  but  may  be  turned  from  right  to 

left  easily  by  a  lever  attached  to  a  post 
on  top  of  thp  pintr.  This  post  passes 
through  a  hole  in  the  cap.  A  delivery  tube 
is  screwed  on  to  "Uie  bottom  of  the  cylinder, 
and  IB  attached  at  a  point  90"  from  the 
openinsr  in  the  top  cap  to  tho  funnel.  Di- 
rectly' over  the  delivery  tube  a  little  hole 
i«  drilled  through  the  cap  to  serve  as  an 
air  vent. 

WTien  one  of  the  clinnibers  in  the  plug 
has  been  liiled  with  the  medium,  the  lever 
is  reversed  and,  as  the  chamber  passes  over 
the  delivery  tube,  the  medium  is  disehai^d 
into  a  test-tube  bdow> 

An  L'nusuaL  Bactetial  (irouping:  Maky 
HravBRAN,  University  of  Chicago,  Chi- 
esgo,  HI.  ' 

An  orpanism  presptitinfr  peculiar  mor- 
phological characteristics,  obtaiued  from 
Krai's  Laboratory  Collection,  Prague,  wss 
■ent  under  the  name  of  B,  ronwut  vMial- 
loides.  This  organism  produces  an  orange- 
red  pigment,  but  differs  from  the  original 
description  of  the  above-named  form  in 
three  important  ealtursl  features^  vis., 
lade  of  metallic  luster,  for  whieh  B.  rota- 
ceus  metiiUouJi  s  is  peculiarly  known,  non- 
liquefaction  of  gelatin  to  any  active  degree, 
and  possession  of  the  power  of  mo- 
tion. A  banging  drop  preparation  from  a 
bouillon  culture  of  .sovonty-twn  hour.s.  room 
temperature,  shows  the  characteristic 
grouping  to  best  advantage.  Short  small 
Iweilli,  about  the  sise  of  B.  aeidi  laeHei,  are 
seen  grouped  together  in  aster-like  clusters 
varying  in  compfi«?ition  from  but  three  or 
four  bacilli  up  to  fairly  compact  spherical 
bans  of  rodlets  radiating  from  a  center. 
The  riuinbi  r  of  these  asters  increases  in  a 
culture  for  several  days,  pspeeially  at  the 
surface,  where  they  are  loosely  packed  to 
form  a  reddish  surface  scum.  There 
seems  to  be  nothing  like  a  capsule  or  a  gelat^ 


inous  zoogl(ea  massing.  Below  the  surface 
a  greater  number  of  free  motile  bacilli  are 

present.  In  old  cultures  the  a-sters  are  ir- 
rcfriilar  and  fewer  in  miniber.  free  baeilli 
preduniinating.  On  solid  media  the  mu-r 
formation  has  been  observed  only  on  agar 
cultures.  The  bacilli  are  longer  and  more 
slender  than  in  bmiilloii.  and,  u  lien  stained, 
show  the  Volvox-hke  grouping  very  beau-. 
tifuUy.  On  potato  the  bacilli  are  short  and 
thick,  and  may  ahow  well*deffaMd  capsule 
endosinp  two  rods. 

Observations  on  the  important  question 
as  to  whether  the  asters  are  formed  by  cell 
division  as  a  process  of  growth,  or  by  a 
method  akin  to  agglutination,  are  as  yet 
incomplete.  The  r<-'_'ularity  of  the  forma- 
tion, the  wcurrenee  on  solid  as  well  aa  in 
liquid  media,  and  the  final  disappearance 
of  the  a.sters,  point,  however,  to  the  conclu- 
sion that  this  phenomenon  is  a  growth 
phase  in  the  life-liistury  of  the  organ- 
ism. 

A)i  hnprovfd  Mftho'I  of  makinf/  Collodion 
f^arl-s:  C.  S.  Oobsi.ink.  ^T.D..  University 
of  Miiihigan,  Ann  Arbor,  Mich. 
Apparaius,'-A  long  test-tube  or  other 
tube,  closed  at  one  end  except  for  a 
perforation  2-4  mm.  in  diameter,  and  hav- 
ing a  caliber  corresponding  to.  the  diam- 
eter of  the  desired  sack;  a  wide-mouthed 
SS  oz.  bottle  one-third  ftill  of  colorless 
rollodion  of  V.  S.  P.  strength,  and  a  feW- 
ounces  of  di.<itilled  water. 

Manipulation.— Toxxch  tbe  perforated 
end  of  the  tube  to  the  surface  of  the  eolr 
lodion,  thereby  obtaining  a  film  of  col* 
lodion  over  the  openinir.  but  none  inside. 
Allow  this  to  dry  a  few  moments.  Incline 
the  bottie  containing  the  collodion  as  much 
as  possible  without  spilling,  and  insert  the 
tube,  rotntiniT  slowly,  allowing'  only  the 
lower  <me-foiirth  to  be  immersed  in  the 
collodion.  Withdraw  from  time  tu  time  to 
allow  psrtial  diying  to  take  place,  repeat-^ 
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lug  the  operatiou  until  the  desired  thkk- 
nev  is  resided.  As  Mon  as  the  eollodloo 
has  set,  the  tuhe  may  be  repeatedly  im- 
mersed in  water  at  about  25° C.  to  lia53ten 
thf  drying  of  the  sack.  Wlien  this  is  ac- 
complished pour  distilled  water  into  the 
open  end  of  the  tube,  and  applying  the 
mouth,  force  the  water,  which  carries  the 
collodion  ahead  of  it,  thronirh  the  perfora- 
tion iu  the  tube.  The  water  now  creeps  in 
between  the  sack  and  the  tube  and  this 
process  is  aided  and  made  to  progress  even- 
ly on  all  sides  by  slightly  twistini;  back 
and  forth  on  the  free  end  of  the  sack. 
When  1^  water  has  trayerted  the  entire 
length  of  the  sack,  the  latter  slips  off  eas- 
ily into  the  hand.  Th»>  wafrr.  by  \\s 
prpssuro,  not  only  rck-ases  the  sack,  but 
tests  it  for  weak  places  or  perforations  at 
the  same  time.  Tnbes  may  be  made  from 
one  sixteenth  inch  to  two  inches  in  diam- 
eter and  twenty  innhps  loner.  200  c.c.  of 
saturated  magnesium  sulphate  were  dial- 
y2ed  out  through  aueh  a  sack  against  mn- 
ning  water  in  four  bows  and  twenty 
minutes.  Parchment  rcrpiirfs  seven  to 
eight  days  to  accomplish  the  same. 

Netttral  Red  in  (he  Bataminatum  of  Water: 

Ernest  E.  Irons,  University  of  Chicago. 

In  1S98  RothbersrfT  fown]  that  B.  coli 
communis  will  reduce  neutral  red  in  a  cul- 
tnre  medium,  changing  the  color  from  red 
to  a  canary  yellow,  with  an  accompanying 
prrrn  fluorescence.  Si"lili  nit  r  trstcd  a 
number  of  rac^  of  B.  coli  and  found  that 
all  gave  the  neutral  red  reaction.  In  1901 
Savage  employed  neutral  red  tor  the  de- 
tection of  B.  coli  communis  in  water.  He 
ctmcluded  thnt  n  positive  reaction,  ob- 
tained with  neutral  red,  while  not  certainly 
diagnosHe  of  B.  colt,  yet  in  the  vast  ma- 
j<  rity  of  eases,  points  to  the  presence  of 
that  or£ranism.  nnd  that  in  the  case  of  the 
tifty  waters  examined,  the  margin  of  error 
in  assuming  that  B.  ceU  was  present  where 


a  positive  neutral  red  reaction  was  ob- 
tained, was  less  than  five  per  cent. 

The  object  of  the  present  cxperiTnenta 
was  to  deterrriiiie  furtber  the  value  of  nen- 
tral  red  in  the  routine  examination  of 
water.  Following  the  suggestion  of  Sav- 
age, ordinary  bouillon  was  used,  to  whieh 
was  added  one-half  per  cent,  of  dextrose 
and  one  ppr  cent,  of  a  one-half  per  cent, 
aqueous  solution  of  neutral  red.  All  cul- 
tures were  kept  at  87'*C.  Determinations 
were  made  by  the  dextrose  fermentation 
tube  and  neutral  red  metho<ls  in  e.\;ict 
parallel.  Samples  of  forty-five  waters  were 
employed  with  a  numhw  of  dilulioiis  of 
each,  such  that  in  the  ease  of  each  water 
B.  coli  was  almost  always  found  in  the  low- 
est, and  rarely  in  tbe  hiu'liesit  dilution.  In 
this  series  285  determinations  were  made 
by  either  method,  with  thirty-five  per  cent, 
positive  results  fbr  the  fermentation  tnbes 
and  forty-seven  per  cent,  positive  with 
neutral  red.  Of  the  neutral  red  tubes 
showing  positive  results  when  the  corre- 
sponding fermentation  tubes  were  nega- 
tive, 31  were  examined  for  B.  coli.  From 
live  of  the  31  t)T)ical  B.  coli  were  isolated, 
and  from  23  organisms  were  isolated  which 
differed  more  or  less  from  B.  eeUf  but 
which  gave  the  neutral  red  reaction.  Of 
those  2fi,  IF<  pave  no  pas  in  dextrose 
bouillon.  In  all,  122  cultures  were  exam- 
ined. Of  17  oonforming  culturally 
to  B,  colt,  ir>  pave  a  positive  and  two 
only  a  very  sli'jbt  n-'-tion  with  neutral 
red.  Of  eleven  ga^i  prnducing  organisms, 
differing  slightly  from  B,  eoli,  four,  gave 
positive  and  seven  negative  reactioDB. 
Four  organisms  conforming  culturally  to 
B.  cloaca  gave  complete  reactions.  Of 
G5  non-gas-producers  three  gave  decided, 
and  24  partial,  reactions  with  neutral 

red. 

The  result.s  sliow  thnt  tbe  neutral  red 
reaction  is  produced,  under  the  conditions 
of  the  test,  by  a  number  of  water  bacteria. 
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which  no  classification,  howeyer  liberal, 
wonld  place  in  the  colon  group. 

A  GropJuedl  T^ulatum  of  the  MorpMloff- 
•eal»  Cultural  and  Biochemical  Charac- 
ters of  Cfrtain  Baeteria,  together  with 
References  to  Authorities,  Synonyms, 
LiUrotwrt,  Ete.:  Abthub  L  Kbndau<, 
8.B.,  Maasaeliiuetts  Institate  of  Teeh« 
nology,  Boston.  Mass. 
Great  difiieulty  is  experienced  by  bac- 
teriologists in  establishing  the  itieutity  ol 
a  giveo  tteeterinm  nrhoee  raorpbologieal» 
cultural  and  biochemical  characters  have 
been  worked  out.  This  is  due,  as  has  al- 
ready been  shown,  to  the  following  facts: 
(a)  InaeoMribility  of  the  literature,  (6) 
ineompleteneflB  of  descriptions  and  indefi- 
nitcncss  of  terms  used,  and  (c)  lack  of 
uniformity,  in  both  the  choice  and  composi- 
tion of  media.  The  object  of  this  paper  is 
to  oolleet  in  one  set  of  tables  the  descrip- 
tions of  as  many  bacteria  as  possible,  tabu- 
lated after  each  individual  charnetoristic, 
has  been  verified  by  comparison  with  the 
leading  autlMHrities,  veing  (a)  terms  that 
admit  of  one  and  only  one  interpretation, 
and  (6)  terms  that  will  exclude  as  far  as 
possible  the  personal  factor.  The  graphical 
ntetbod  of  tabulation  first  proposed  by 
Fiaelier  ('Vorlesnngen  fiber  Bakteri«n')» 
and  first  used  a.<?  a  means  of  classification 
by  Fuller  and  Johnson  (Journal  of  the 
American  Health  Association,  Vol.  XXV., 
p.  580  et  aeq.),  baa  beoi  adopted  beeanse 
the  definiteness  of  characteristics  attained 
with  this  method  of  representation  cannot 
be  equalled  by  any  other  known  method. 
Tables  were  shown,  iniduding  those  vaero- 
eooei,  which  do  not  liquefy  firelatin  and  do 
not  produce  pigment  tViese  beinp;  the  first 
of  a  set  of  tables  and  references  in  which 
the  author  hopes  to  include  the  more  com- 
mon foma  of  baeteria. 

As  a  result,  even  a  cursory  glance  at  the 
tables  show  the  great  similarity  between 


certain  bacteria  that  arc  supposed  to  be 
different  species.  For  example,  nine  spe- 
cies of  mier-ococci  wei'e  referred  to  table  2. 
These  baeteria  were  isolated  and  desexibed 
by  the  same  authority,  were  obtained  from 
differ  ent  varieties  of  cheese,  were  supposed 
to  be  separate  species,  and  yet  the  charac- 
teristics shown  by  this  method  are  identi- 
'  eal,  and  even  the  written  descriptions  point 
stronf^ly  to  the  fact  that  these  'species' 
are,  at  best)  only  varieties  of  the  same 
form. 

Some  Erp'  rimentt  iw'ffc  Synthesized  Me- 
dia: M.  X.  SuLuvAH,  Brown  University, 
Providence,  B.  I, 

Pasteur,  (kbn  and  others  leoognised  tiiat 
some  bacteria  ean  secure  their  carbon, 

Itydrofren,  oxygen  and  nltrojren  from  sim- 
ple compounds.  This  is  to  be  expected 
from  the  close  relationship  of  the  bacteria 
to  other  plants.  Recently  the  question  of 
simple  synthesized  media  has  received  some 
attention  from  Kuntz,  Jordan  and  de 
Schweinitz.  Since  Pasteur,  however,  little 
use  has  been  made  of  media  other  than 
those  made  of  meat  infusion  and  peptoos, 
witli  afrar  or  frehitin  as  a  base.  Meat  in- 
fusion and  commercial  peptone  vary  so 
widely  in  their  ehemical  composition  and 
in  their  nutrient  value,  tlutt  media  eom- 
posed  of  these  substances  are  practically 
of  no  use  iu  the  study  of  pigment  or  anti- 
toxin production  or  in  the  study  of  bacte- 
rial metabolism.  Analysis  of  standard 
bouillon  diows  such  small  amoimts  of  albu- 
mosps  and  peptones  that  it  appears  as  if 
we  might  neglect  the  meat  infiision  entire- 
ly, or  at  least  replace  the  peptone  by  a 
non-nitrogenous,  non-albumenona  body. 

On  niodinm  (\)  ennsistinp:  of  water  100 
grams,  Wittc's  peptone  5  gins.,  \aCl  3 
gms.,  agar  1  gnu,  17  different  liiuds  of  bac- 
teria, including  Jftcrospora  eomiiia,  B. 
anikraeis,  B.  typhosus  and  B.  coli,  grew 
mofe  slowly  than  on  the  standard  media. 
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Chromogenie  baeteriA,  aa  B.  pyoeyanem 
and  ilf.  pyoflran^s  cittxus,  however,  failed  to 
produce  pigrment.  On  inediura  (B),  made 
of  water  100  gms.,  peptone  6  gins.,  NaCl  2 
gma.,  M|srSO«  0.3  gm..  K.llPO  0.5  gm., 
atrar  2  ^ins.,  15  varieties  gr.  w  i(uiekly  with 
thi-  production  of  pigment  anfl,  in  one  case, 
of  phnsphorescenee.  Then  the  peptone  was 
rcplaeed  by  a  non-albtimeuoiis  couipouud, 
aueh  aa  ammonium  salts  or  asparagin.  On 
medium  (C)  containing  water  100  gms., 
jrlyoerin  50  pin.s..  (NH4)l*04  10  gnis., 
Na,IIPO,  1  gm.,  MgSO^  0.2  gm.,  agar  1 
gm.,  19  varietiea  grew  rather  slowly.  On 
medium  (D)  consisting  of  water  100  gms., 
aspnrafrin  1  <rm.,  XaC!  0.5  u'm.,  MgSO^  0.3 
gm.,  agar  1  gm.,  9  varieties  grew  with  no 
fonuutiou  of  pigment.  On  medium  (E) 
etmalsting  of  water  100  gma.,  asparagin  1 
gm.,  Na^PO*  0.1  gm.,  NaCl  0.2  gm.,  agar  1 
trm..  20  different  kinds  nf  bacteria,  mostly 
pathogenic,  grew  aa  quickly  as  on  the 
standard  media. 

Farther  experinieuta  are  now  being  car- 
ried on  and,  in  vimv  of  the  fact  that  so 
many  bacteria  can  grow  oa  this  non-albu* 
mcnous  medium,  it  is  probable  Hiat  some 
combination  of  simple  ehemieals  can  be 
found  that  will  replace  the  ordinary  meat 
infusion.  A  niodium  consisting  of  sxieh 
compounds,  qualitatively  and  quantitative- 
ly Imown,  would  he  of  great  value  in  the 
atndy  of  bacterial  metaboliam. 

A  Tank  for  the  Growth  of  Germs  tn  Large 
Numbers:  Victor  C.  Vauoeian,  Ann  Ar- 
bor, Mich. 

Profo<;<;or  Vaughnii.  of  the  University  of 
Michigan,  described  ;in  apparatus,  devised 
by  himself,  for  tlie  purpose  of  obtaining 
bacterial  oelk  in  large  quantity.  A  copper 
tank  ten  feet  long,  two  feet  wide,  and  four 
inrhf's  deep,  with  a  trough  around  the  edge 
one  inch  deep,  is  covered  by  a  top  of  the 
same  roateriid.  Thia  tank  is  supported  by 
an  iron  frame  with  legs  ten  inches  high, 


and  the  whole  is  placed  on  a  table  oovered 

with  galvanized  iron.  A  similar  tank,  two 
inf^hps  shnrfcr  and  two  inches  narrower, 
al.so  provided  with  a  trough  around  the 
edge  and  a  cover,  sets  in  the  larger  one, 
and  ia  separated  two  inches  from  the  bot- 
tom of  the  larger  one  by  iron  bars  extend* 
ing  from  side  to  side.  The  bottom  of  the 
outer  trough  is  filled  with  water»  and  the 
seal  trough  of  the  outer  tank  ia  also  filled 
with  water,  while  the  seal  trough  of  the 
inner  tank  is  filled  with  glycerin.  Both 
lids  are  raised  and  lowered  by  wire 
ropes  passing  through  pulleys  in  the 
ceiling.  It  is  neccs^Hary  that  the  tanks 
•should  br-  set  perfectly  U  vel.  Twenty  li- 
ters of  two  per  cent,  agar  are  placed  in  the 
inner  tank ;  both  lida  are  lowered,  and  with 
large  burners  undemeadi  the  apparatna 
beconips  n  sterilizfT.  After  rnpeated  steril- 
izations, the  upper  lid  of  the  outer  tank  is 
raised  and  the  agar  inoculated  by  potiring 
through  tnbuUr  opaiingSi  in  the  top  of 
the  inner  tank,  a  liter  of  a  beef -tea  culture 
of  the  germ.  These  openings  nre  then 
sealed  with  wax  and  the  outer  iid  lowered. 
With  gentle  heat  underneath  the  apparatos 
hecoiiK's  an  ineubator. 

.\fti'r  ilio  iTTm  has  grown  for  fourteen 
days  or  longer  in  tlus  tank,  the  germ  sub- 
stance can,  by  the  addition  of  s  little 
water,  he  scraped  from  the  agar,  and  from 
each  tank  there  may  be  obtained  forty  or 
TTuire  grams  of  dried,  pulverized  germ  snb> 
stance. 

With  the  eolon  baeillua  the  following 

facts  have  been  learned  concerning  its  tox- 
in: 11  The  toxin  is  fontaini'd  within  the 
cell  from  which  it  dues  not,  at  least  under 
ordinary  conditions,  diffuse  into  the  cul- 
ture medium.  (2)  The  toxin  ia  not  ex- 
tracted from  the  cell  by  alcohol  or  *>tlior 
(M)  Very  diluted  alkalis  do  not  extract  the 
toxin  from  the  cell.  (■!)  The  germs  may 
be  heated  in  sealed  tubes  with  water  to 
184*  for  thirty  minutes,  without  loss  of 
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toxicity.  (5)  Boiling  with  a  .2  per  emt 
aqueom  adutMm  of  hydroehlorie  aeid  hat 

but  little,  if  any,  effect  upon  the  germ  cell 
or  its  eonlained  toxin.  (6)  Heating  the 
germ  substance  for  an  hour  at  the  tempera- 
ture of  the  water-bath  with  water  ooBtain- 
mg  from  one  to  five  per  cent,  of  hydro- 
chloric acid  lessens  but  does  not  d<'stroy 
the  toxicity  of  the  cell.  (7)  The  toxin  may 
be  partially  separated  from  the  cell  wall 
by  dIgeatioD  of  the  whole  with  hydrochloric 
acid  and  pepsin.  (8)  With  the  dried  bac- 
terial cells  rabbits  may  be  immunized  to 
the  colon  bacillus.  (9)  Rabbits  thus  im- 
munised f  am^  an  antitoxie  sentm.  This 
antitoxio  serum  agglutinates  the  colon  ba- 
cillun  nn<\  precipitates  the  toxin  from  sus- 
pensions in  water. 

H.  W.  COMK. 

WKeLETASr  Umivbbsitt. 

TEE  VEW  VAPOS^SEanfEa. 

Thb  recent  annonncement  from  Berlin 
of  the  aaeoewflll  construction  of  a  new 

'binary-vapor.'  or,  as  the  \\Titer  has  been 
accustomed  to  designate  it,  '  series- vapor 
engine,'  and  the  ahotet  dmultaneoiia  ae- 
count  in  the  Paris  technieal  and  seientifie 
jonnaals  of  a  '  newly  invented  '  ether-vnpor 
engine,  are  reviving  an  old-time  error.  The 
distinction  between  the  latter  of  the  two 
BTstemfl  and  the  former,  between  a  fallacy 
and  known  truth,  as  fundamental  ele- 
ment;»  of  the  revival  of  these  classes  of 
beat- engine,  is  once  more  a  subject  of  mia- 
conoeption  with  the  teduueal  and  even, 
often,  with  the  adentifie  wiiters  deseribing 
them. 

Professor  Josse,  at  the  great  Charlotten- 
borg  techn&al  adiool,  and  his  co-workers 
among  the  ateam-^igine  builders  of  Berlin, 

have  been  for  some  time  at  work  dotermin- 
inf  the  jiraetiiyibility  of  utilizing'  the 
bmary-vapor  system  of  heat-engine,  sup- 
plementing the  steam-«igine  by  a  '  waate- 
heat  engine '  in  which  a  more  Tolatile  vapor 


is  employed  to  transfiNrm  into  niefnl  m»- 
chanieal  energy  the  large  fraction  of  heat 

rejected  from  the  former.*  The  system  is 
old,  well-known  and  entirely  correct,  ther- 
modyuamically. 

The  real  question  of  the  moment  which 
is  sought  to  be  solved  is  the  practical  one: 
With  our  refined  systems  of  desicm,  con- 
struction and  manipulation,  to-day,  is  it 
possible  to  practically,  safely  and  con- 
veniently and,  above  all,  economically  em- 
ploy this  system,  often  previously  tried 
and  found  wanting,  and  to  thus  secure,  for 
the  user,  a  larger  return  of  power  for  the 
unit  of  expenditure  and  for  the  life  of  the 
'plant'  than  by  use  of  the  steam-engine 
alone  t  Can  dividends  be  increased  through 
an  unquestionably  greatly  improved  ther- 
modynamic transformation  of  oiergyt 

There  is  here  no  question  of  thermody- 
namies  or  of  a  {possibility  of  dynamic  gain ; 
the  experiment  has  often  been  tried  and 
this  poaribility  exhibited  beycmd  question. 
It  is  now  a  matter  of  choice  of  secondary 
fluid,  of  .safetj^  permanence  of  ronstruc- 
tion,  convenience,  reliability,  ultimate 
gain  in  returns  on  the  iuvestuient  and 
Operative  costs.  It  ia  now  thought,  by 
thma  most  familiar  with  the  facts  of  this 
new  case,  that  this  problem  has  at  last  been 
solved  and  that  the  'series-vapor  engine' 
will  find  a  permanent  place  in  the  arts. 
Time  and  experioice  will  conliim  or  refute 
their  eoneliisions. 

Susini,  in  Paris,  on  the  other  hand,  has 
introduced  a  '  new '  vapor-engine  in  which 
he  substitutes  ether  for  steam,  maintaining 
that  the  machine  is  advantageous  as  a  pri- 
mary rather  than  as  n  seeondaiy  or  waste- 
heat  engine,  and,  if  his  reporters  are  cor- 
rect, baaing  his  claim  to  *lhi8  superiori^ 
upon  the  assertion  that  ether,  with  ita 
volatility  and  low  latent  heat  of  v^poriza- 

•  t!icnunj»cn  nn^  dem  'Mn^i'-hinon  La^orato- 
riura  der  Kgl.  Techn.   Uochschule  zu  Berlin, 

mi. 
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tion  has  tlms  great  intrinsic  advantage 
over  Uiti  vapur  o£  water  as  a  working  fluid 
in  the  heat-mgine.  Tliia  »  a  weU-kxiowii 
and  oft^-repeated  ftllaigrt  H  haa  been 
almost  as  common  amon^  inventors  or 
would-bc  inventors  aa  was  formerly,  ac- 
Qordine  to  Dircks,  tbat  of  a  '  perpetuvm 
mobile' 

The  thermodynamic  efficiency  of  any 
heat-engine  is  determined,  at  best,  by  the 
range  of  temperature  worked  through  and 
without  regard  to  the  Batnre  of  ita  wwk- 
ing  substance.  It  is  true  that  the  practi- 
cability of  employment  of  one  or  another 
fluid  in  the  heat-engine  varies  with  the 
temperature-  and  preaaure-raiigea  and  that 
there  is  as  yet  no  known  fluid  which  pre- 
cisely adapts  itself  to  the  demand  of  the 
engineer  within  the  practical  limits  of 
preaaora  and  of  temperature,  coincidently, 
idiieh  he  now  aafdy,  eonvenieiifly  and 
economically  handles.  lie  finds  one  fluid 
snitefl  to  tlie  pressure,  the  other  to 
the  temperature-range,  one  to  the  upper, 
another  to  'Oie  low«r,  portion  of  either 
aeale;  but  he  knowa  of  none  whieh  meets 
his  needs  on  both  scales. 

The  proposition  regarding  '  latent '  heats 
is  easily  verified  by  reference  to  the  well- 
known  exprearion  of  Bankine  for  the  work, 
r,,  of  the  common  vapnr-cntrinc  cycle  with 
complete,  adiabntic,  expansion  between  Tt 
and        and  without  compression:* 

/^(/aiog,3P./r,  +  ,krfj.,Mr,)dr; 

=  JCIT,-T,[l  +  log,  r,/7;)]4-  H,i T,~  TM; 

where  H,  is  the  '  I  it  nt '  heat  of  vaporiza- 
tion at  r,  in  dynamic  iinils. 

The  work  of  compression  in  the  Carnot 
cycle,  to  whieh  this  cycle  is  reduced  by  its 
introduetioo,  ia  found  by  making  Hi=0, 
the  oompreesion  reducing  the  fluid  to  the 
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liquid  state  at  the  ck)se  of  the  eom^rasion 
period,  when  wc  shall  have 

i/,=J^«4p= jc'iai-r,(i  -i-kg,rwr.)j. 

Dedneting  thia  quantity,  the  flnt  tssgmm^ 
sion  redoeea  to  that  for  the  woric  of  ths 
Carnot  cyele  for  vapors, 

which  is  identical  with  that  for  gases  wheB, 
for  n^,  the  latent  heat  of  vaporization,  is 
subetituted  the  latent  beat  of  isothermal 
ttcpanaion  at  T.* 

In  other  words,  in  the  '  perf eet-engiae 
cycle  '  (  f  Carnot,  whether  for  one  or  an- 
other working:  fluid,  or  even  for  solids 
serving  as  working  sulwt&uces,  the  work 
ia  all  perfonned  'latent'  heat;  while, 
in  the  oonunon  steam-engine  or  othsr 
vaporenpine  cycle,  it  is  obtained  from 
'  latent '  heat  more  and  more  completely  as 
the  cycle  approximatea  more  ud  moR 
doedy  to  the  eonditiona  of  maximum  effi- 
ciency. 

J I  is  lui-tiier  evident  from  the  abovr 
that  efficiency  is  independent  of  the  mag- 
nitudo  of  the  value  of  JT,  in  tiw  Carnot 
cycle,  as  well  as  of  the  measure  of  J  or  of 
C,  the  specific  heat.  As  Carnot  himself 
announced  in  1824,  maximum  efficiency  is 
not  dependent  upon  the  nature  of  the 
workinf?  fluid,  and  one  vapor  is  as  good  as 
another  in  this  re5?pcct.  The  ma<rnitude 
of  H  determines  how  much  heat  shall  be 
stored  in  the  working  substance  iu  each 
cyde  and  how  many  unita  of  wnght  of 
that  fluid  will  be  required  per  unit  of  work 
performed.  Thus,  with  steam,  a  snmller 
number  of  pounds  per  horse-power-hour 
are  required,  other  things  equal,  than  with 
ether,  or,  in  fact,  with  any  other  known 
pnb<!t.ince;  nlthouph  the  number  of  thermal 
uuits  i>er  unit  of  work  developed  in  the 

'Thunton't  'lianual  of  tii«  Staam-Engiiw,' 
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unit  of  time  will  be  t*v  sr^mc  for  all. 
EflBciency  remains  the  same  while  the 
quantity  of  workiiiK  fluid  airenlatiikg  will 
vary  inversely  IM  the  quantity  of  its 
'  latent '  hi?at  of  vaporizntion. 

la  the  actual  engine,  conditions  external 
to  fbe  ejele  detwiniiie  Hbe  relative  denr- 
ability  of  available  fluids  and  extra-ther- 
modynamic  circunistanopb'  control.  Sine;- 
the  machine  has  Vr"iL'h(  iind  Ls  subject  to 
frictiuu]  since  the  muteriul  of  which  it  in 
eompoeed  is  alwaya  a  good  eondnetor  of 
heat;  since  the  cost  of  prodnotion  of  power 
and  that  of  purchase  of  machinery  is  a 
controlling  factor;  these  and  other,  minor, 
conditions  affeeting  the  problem  of  the 
real  engine  compel  tlie  engineer  to  seek  a 
worlsirif,'  fluid  that  shall  best  combine  mini- 
mum cost  of  fluid  and  of  mechauisTa,  ntaxi- 
mum  heat-storing  power,  maximum  '  mean 
effective  pressures '  and  minimum  liability 
to  heat-wastes  other  than  tbennodynamlc. 
He  is  limited  by  pressures  difficult  to  con- 
trol safely  and  permanently  in  the  steam- 
engine,  by  temperatures  b^ond  his  range 
of  satisfactory  operation  in  the  gaa-engine 
and  by  costs  and  risks,  often  very  serious, 
with  other  fluids;  while  he  finds  it  im- 
piaetinlde  to  utilise  the  lower  portion  of 
the  temperatore^raoge  in  the  steam-engine 
and.  in  vastly  greater  def^e,  finds  a  sim- 
ilar limitation  in  the  standard  gas-engine. 

No  known  Uuid,  up  to  tliis  time,  at  least, 
has  been  found  to  satisfactorily  combine 
the  manageable  range  of  temperature  with 
the  safe  range  of  presf?nre  in  the  heat  en- 
gines so  as  to  serve  as  the  ideal  working 
Bubatanee.  On  the  whol^  steam  haa 
proved  thus  far  best. 

P>v  eonii)ininir  fluids  in  scries,  however, 
it  is  at  least  ideally  possible  to  secure  this 
coincidence  of  available  pressure-  and  tem- 
perature-ranges. Thus,  it  has  often  been 
proposed  to  utilize  the  rejected  heat  of  the 
gas-encine  in  an  accessory  steam-engin<».  to 
therraodynamically  transform  the  waste- 


heat  of  the  latter  by  a  secondary  apparatus 
employing  one  of  the  more  volatile  liquids- 
in  a  eyde  of  low  tnnperatnre-range. 
Wellington  attempted  to  find  a  series  ot 
fluids,  to  be  worked  in  a  number  of  engines 
in  series  in  this  manner,  years  ago,  and 
every  aspect  of  the  case  has  been  carefully 
studied,  and  usually  more  or  less  thor- 
oiMjjhly  investi^rated  experimentally  by  en- 
f,'ineer3,  physicists  and  inventors. 

Nothing  new  in  this  branch  of  the  sub- 
ject has  been  dueovered  xeeently.  It  is, 
ho\«'ever,  usually  fiie  that  the  earlier 
inventora  have  eonimonly  reported  a  meas- 
urable gain  by  the  substitution  of  the  more 
volatile  substance  for  steam  in  heat- 
engines.  It  haa  seldom  been  large;  bat  has. 
been  sufficient  to  make  it  evident  to  enpri- 
neers  tliat  the  problem  involved  is  not  to  be 
absolutely  ignored.  It  seems  probable  that 
meet  of  these  available  fluids  possess  some 
advantage  in  one  if  not  both  of  two  ways 
—  higher  mean  effective  pressures  at  low 
ranges  of  cycle  temperatures  and  less  free- 
dom of  heat-exchange  with  the  metal  of  the 
cylinder.*  As  the  former  permits  ex- 
pansion to  a  lower  limit  of  temperature, 
as  the  gain  by  extending  the  range  down- 
ward is  comparatively  laiige  and  aa  wastes, 
by  internal  heat-exehangee  are  usually 
serions,  in  the  common  forms  of  engine, 
the  engineer  is  interested  in  watching  de- 
velopments in  the  use  of  other  fluids  than 
Steam,  though  not  aa  yet  expecting  much 
progress  through  their  nse  in  tiie  simple 
engine. 

With  the  'waste-beat  engine'  of  the 
*  binary-vapor  eystem '  the  case  is  different 
There  exists  a  very  large  defect  in  the 

standard  steam-cn'-'ine  in  its  inability  to 
utilize  the  temperature-range  of  its  cycle 
below  about  50"  C.  (122°  F.),  while  it  is 
usually  true  that  at  least  one  half,  and 
often  mueh  more  than  one  half,  of  the  heat^ 

'Thureton't  'Uamtal.'  YoL  I.,  pp.  in^TOt, 

911-921. 


Digitized  by  Google  1 


382 


SCIENCE, 


[N.B.  VvL.X'V,  Hans. 


energy  which  should  t  transformed  into 
work  csfapes  tran8foruiiUi(in  simply  be- 
cause of  tl«e  low  terminal  pressures  of  the 
engine  at  the  lowest  temperatures  of  its 
raiiKo.  Ii  is  this  loss  which  i  ^  :  hi  tn  in> 
reduced  by  the  series-fluid  eii^jirR's  nnd 
which,  80  far  as  the  thermodynamic  and 
Hie  dynamic  questions  are  OQ&OMOied,  may 
be  actually  saved  in  large  degree.  The 
uncertainty  remaining  is  that  regarding 
costs,  safety  and  convenience. 

Du  Trembley,  about  two  generations 
ago,  built  Unary-vapor  engines,  with  ether 
aa  the  secondary  fluid,  for  a  line  of  trans- 
oceanic steamers  and  'broke  the  world's 
records '  for  his  time  in  economy  of  power* 
productiim;  bat  the  compound  en^ne  came 
in  and  bis  secondary  fluid  proved  danger- 
ously inflammable.  lie  lost  one  of  his 
ships,  Randolph  &  Elder  bettered  his  rec- 
ord and  the  mailer  dru|)ped  uut  of  sight 
Later,  many  inventors  have  gone  throogh 
the  same  experience  in  one  way  or  another. 
Ether,  chlnroform,  alenhol,  ammonia,  car- 
bon-disulphide  and  sulphur-dioxide,  among 
other  volatile  substanoes,  have  been  tried, 
usually  with  some  apparent  gain  bnt  never 
yet  with  permanent  success. 

Recently,  however,  Professor  Josse,  at 
Berlin,  lias  agaiii  '  broken  the  world's  rec- 
ord* in  heat-engine  operation  by  produc- 
ing the  horse-power  with  an  expenditure 
nf  less  than  eiL'ht  and  a  half  pounds  of 
modeiately  superhfaied  steam  per  hour. 
The  experiment  has  been  made  with  the 
utmost  care  and  repeated  under  varying 
conditions,  until  there  can  remain  no  doubt 
of  the  fact.  He  further  states  that  the 
steam  and  sulphur^ioxtde,  binary-vapur 
syslem  adopted  by  him  can  be  constructed 
at  no  greater  cost  than  the  s1;iiidard  triple- 
oxi)an.sion  cn^^inc  which  it  rivals,  that, 
properly  cared  for,  it  is  not  subject  to  in- 
jury by  eonroaion  as  had  been  anticipated 
by  engineers  generally,  and  that  it  can  be 
safely  insnred  against  loss  or  accident 


thn)ui;h  Icakajic.  If  experience  confirms 
this  claim,  this  means  that  the  loncr-soutrht 
utilization  of  the  waste  heat  of  the  steam- 
engine  may  be  praetieally  aeeompUahed. 

Time  and  experience  will  confirm  or  re- 
fute the<!p  expectations  nnd  it  is  for  time 
and  experience  to  settle  the  ultimate  ques- 
tions of  the  engineer  relative  to  cost,  re- 
liability, safety  and  net  gain  or  loss  by  the 
substitution  of  the  series-vapor  engine  for 
the  compound,  the  single-fluid,  series- 
engine. 

R.  H.  Tburston. 


WHAT  AHS  TB£  ttSQUlREMENTB  OF  A 

oouma  TO  train  mbn  for  work 

IV  TBVBVtOAL  0BEU18TRY- 

The  subject  before  m  may  be  discussed 
in  two  parts ;  tirst,  what  sort  of  instruction 
in  chemistry  should  be  given  to  men  who 
are  to  become  technieal  chemists,  and,  sec- 
ond, what  work  in  other  subjects  should 
be  required  ?  Our  consideration  of  the 
question  will  perhaps  be  more  detiuite  if 
we  have  before  us  a  list  of  the  oeeupatioDi 
followed  by  a  number  of  young  men  who 
have  received  trainine  of  tliis  sort. 

Diuing  the  past  twelve  years  twenty- 
three  men  have  graduated  from  the  ehem- 
ieal  eonise  of  the  Hose  Polyteehnie  Irati- 
tiite.  These  have  been  employed  as  fol- 
lows: One  is  in.spector  of  coke  for  a  lartre 
steel  company,  three  are  chenust.s  ni 
iron  w  steel  laboratories,  two  are  aasayers, 
two  are  teachers,  three  chemists  in  soap 
factories,  two  eiiiiiU)yed  by  a  firm  manu- 
facturing liquid  carbon  dioxide,  two  are 
draftsmen,  one  is  superintend«it  of  a  gas 
e 'inpany,  one  chemist  for  a  firm  manu- 
faeturing  phnto£rrapbic  supplies,  one  chem- 
ist for  a  paint  oil  company,  one  chemist 
for  an  eleetrical  company,  one  manager  of 
the  paint  department  for  a  wholesale 

•  Read  at  the  nipeting  of  the  Indiana  College  Aa- 
Rociation,  Dec«Dib«r  27,  1901,  and  also  at  th« 
Pbilsdelpfaia  tnceUag  o{  the  JUsiniesn  Chemiesl 
Sodctjr. 
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one  chemist  in  a  tcstintr  laboratorj',  and 
one  in  charge  of  the  techuical  science  de- 
partment in  a  large  librar}'. 

No  doubt  the  list  of  graduates  from 
other  technical  schools  would  show  a  sim 
ilar,  or  even  greater,  variety  of  occupa- 
tions. It  is  at  once  evident  that  it  would 
have  been  impoesible  to  fit  these  men  for 
the  specific  ooeuimtiona  which  they  now 
follow.  Only  in  ver}'  rare  instiuiet'S  could 
the  occupation  be  predicted  before  gradua- 
tion. Work  spent  upon  the  details  of  tech- 
nical pFOoesses  would,  in  the  large  majQr« 
ity  of  cases,  have  had  no  direct  practical 
value.  When  we  ronsidt  r  the  ever-broad- 
euing  scope  of  ihe  cheinical  knowledge  of 
our  time,  and  the  time  limits  whidi  are 
pract:  i1!  set  for  the  student's  work,  we 
cannot  doubt  that  time  spent  in  laying 
broad  and  solid  foundations  wiil  be  much 
more  naeful  than  any  great  amount  of  time 
given  to  the  details  of  indastrial  chemis- 
try. 

At  the  basis  uf  all  must  come  a  Uiorough 
training  in  analytical  chemistry,  and  es- 
peeially  in  quantitative  analyms.  Wliik  I 

tliink  that  the  laboratory  work  should  be- 
gin witli  work  in  ^ronoral  chetnistrj'  and 
that  should  be  followe<l  by  qualitative 
analysis,  no  very  large  amount  of  time 
ahonid  be  given  to  either  hy  students  who 
are  to  bccomo  ehcmists.  Fifteen  linurs  a 
week  for  one  half  tq  two  thirds  of  a  school 
year  should  be  sufficient.  The  work  given 
in  general  chemistry  should  be  directed 
toward  the  illustration  of  fundamental 
principles  and  instruction  in  accurate  ma- 
nipulation with  varied  forms  of  apparatus, 
rather  than  to  a  large  amount  of  detailed 
demonstration  of  the  properties  of  ele- 
ments and  eornpoiinfls.  Beyond  a  very  lim- 
ited amount  of  the  latter  kind  of  study,  the 
attention  of  ^e  student  will  weary  and  he 
will  acquire  the  fatal  Iiabit  of  performing 
e:q)erimentB  as  directed,  writing  descrip- 
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ttona  in  his  note-book  and  straightway  for- 
getting all  about  them.  The  same  is  even 
more  true  of  some  kinds  of  work  often  giv- 
en in  qualitative  analysis.  The  greats 
length  of  time  required  for  quantitative 
operations,  and  the  comparative  simplicity 
iif  the  processes  involved,  are  better  snitcd 
fur  training  the  beginner  in  the  accurate 
memory  of  detail  which  is  so  useful  for 
the  chemist. 

In  the  selection  of  tofiics  in  quantitative 
analysis  I  heartily  believe  in  beginning 
with  pure  salts,  which  give  a  rigorous  test 
of  the  student's  accuracy.  After  a  limited 
number  of  such  determinations,  however, 
the  student's  work  is  best  directed  to  the 
analysis  of  various  commercial  products, 
the  object  being  to  give  as  varied  a  train- 
ing  as  possible  and  a  knowledge  of  the  moat 
practical  methods.  In  general,  a  reason- 
able economy  of  the  student's  time  should 
be  eonsidered  and  long  and  tedious  meth- 
ads  should  not  !)e  used,  especially  when 
shorter  methods  give  its  good  or  better  re- 
suits.  The  determination  of  the  principal 
eonstitnenta  of  iron  and  steel,  determina- 
tion of  iron,  copper,  sine  and  lead  in  ores, 
assaying  for  gold  and  silver,  the  determi- 
nations of  sanitary  water  anjilysis,  eoal 
analysis,  and  gas  analysis  should  be  in- 
cluded for  eveiy  student.  One  or  more 
complex  analyses,  as  a  clay  analysis  or  an 
analysis  of  a  mineral  water  are  also  very 
desirable,  and  beyond  this  many  special 
topics  may  be  assigned  to  individual  stu- 
dents. No  hard  and  fast  course  should  be 
laid  down  to  be  followed  by  all  alike.  At 
some  point  the  quantitative  work  should 
,  be  broken  off  and  a  few  weeks  given  to  in- 
organic preparations,  and  a  few  wedcs,  at 
some  other  point,  to  organic  preparations. 
There  should,  of  course,  be  lecture  courses 
in  general  and  organic  chemistry  and  in 
the  history  and  theories  of  chemistry.  The 
lecture  work  in  physical  chemistiy  should 
be  supplemented  by  laboratory  work. 
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It  is  the  custom,  at  all  of  our  best  tech- 
uical  schoob,  to  require  a  thesis  for  gradu- 
atioo.  This  thesis  should  always  be  baaed 

on  careful  experimental  work  continued 
for  some  montlis.  It  should,  if  possible, 
contain  some  real  a«iilition  to  the  world's 
bnowledge.  The  studoit  cannot  be  ex- 
pected to  select,  independently,  a  suitable 
topic.    Tiidt'cd,  the  lilj^lior  dt^^ree  of 

Doctor  o£  Philosophy  is  concerned,  students 
rardy  select  their  own  subjects.  The  wish 
of  the  Btudenti  as  to  the  nature  of  the  topic 
should,  howpvpr,  bo  eonsulted.  Subjects 
pertaining  to  industrial  chemistry  are  es- 
pecially appropriate,  but  topics  pertaining 
to  the  pure  science  are  not  to  be  excluded, 
and  indeed  are  often  to  be  preferred  be- 
eanse  of  the  broader  and  deeper  insight 
which  they  give  U>  the  student.  Every 
tedinical  school  should  hold  before  itaeU 
not  only  the  purpose  of  giving  to  its  stu- 
dents a  sound  propiiralion  for  industrial 
pursuits,  but  it  should  also  contribute  con- 
stantly to  the  increase  of  knowledge  in 
those  fidda  with  whieh  it  has  to  deal.  The 
reflex  influence  of  such  ideals  on  the  in- 
struction given  is  of  the  greatest  possible 
importance. 

The  aeoond  phaae  of  our  queation  per- 
tains to  Uie  accessory  studies  which  the 
chctnist  slididd  have.  There  seems  (o  be  a 
very  prevalent  notion  that  a  chemist  needs 
▼ery  little  malhematieB.  "With  the  rapid 
development  of  physical  chemistry  and  the 
application  of  lliat  hrnneh  of  chomistry  to 
technical  problems  wliich  is  soon  to  come, 
if  not  already  here,  such  a  view  is  no  long- 
er tenable.  Every  chfltnist,  and  indeed 
every  otic  doaling  with  physical  science, 
shiiuld  have,  at  least,  a  knowle<lpe  of  the 
caieulus.  In  physics,  a  thorough  knowl- 
edge of  fundunental  principles  should  be 
given  and  tspccial  att.  iif ion  should  be  de- 
voted to  tlic  subj''ct  of  electricity.  The 
methods  used  by  engineers  in  testing  struc- 
tural materials  should  he  acquired  by  ac- 


tual use  of  the  instruments  employed  for 
the  purpose.  Free-hand  and  mechanical 
drawing  are  almost  necessary  and  some 
work  in  machine  design  is  very  desirable, 
lu  lauguafro,  a  rcadinp:  knowledge  of  Ger- 
man and  French  should  be  acquired  and 
the  knowledge  should  be  praetieally  used 
in  connection  with  current  chemical  jour- 
nals. Except  for  lack  of  time  I  should 
advocate  some  work  in  biology.  But,  while 
thwe  are  fields  in  industrial  cfaeniistiy 
where  some  knowledge  of  biology  is  abeo- 
lutely  essential,  and  while  all  chemists 
should  know  something  in  a  general  way 
about  bacteriology,  room  can  scarcely  be 
found  for  these  subjects  without  displac- 
ing something  of  more  vital  importance. 
In  conclusion,  1  would  say  that  the  acces- 
sory subjects,  especially,  should  not  be 
alighted  by  the  student  If  he  becomes  a 
chemist  he  will  certainly  learn  a  very  great 
deal  aboiit  chcinistry  after  he  leaves  school, 
but  much  of  this  other  knowledge  he  is 
far  less  likely  to  acquire  afterwards,  and 
very  muoh  of  it  he  will  find  praetieally 
useful  if  it  is  at  his  command. 

WnuAM  A.  N0TB8. 
HiMs  Pm. watiH am  Insimjn. 


mUBNTIFIO  BOOEB. 

Plane  and  Solid  Geometry.  By  Abtiiub 
ScHULTZE,  Ph.D.,  and  F.  L.  Sevbnoak.  A.M., 
M.D.  The  Macniillan  Company,  New  York. 
The  results  of  geometrical  teaching  in  Eng- 
land arc  rather  disappointing,  if  we  are  to 
judge  by  the  reports  and  criticisms  that  bar* 
appeared  in  educational  joamels  aud  sden-^ 
tific  reviews.  The  blamo  is  laid  entirilv  <n\ 
the  system  adopted,  which  is  Euclidean  pure 
and  simple,  and  from  which  the  umvwsitisa 
and  other  examining  bodies  are  tmwiUing  t» 
depart.  It  is  pon<]  to  be  eonservative;  but 
it  is  also  easy  to  overdo  it.  "  Surtout  pa* 
trop  de  tSte**  was  Talkvnmd's  famous  in- 
jimctinn.  It  applies  as  well  to  conservatism 
in  pedagogics  as  it  does  to  conservatism  in 
politics.  Eudid^  text  was  excellent  in  his 
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day  tatA  for  hia  pmpoaaa,  uid  eootiiUiMd  to 

for  many  b  century. 

The  educational  wants  of  our  ago  arc  far 
more  numerous*  pmning  and  diverse  than 
wlien  the  Greek  geometer  taught  in  the  schoola 
of  Alexandria  2,300  years  ago.  We  most  re- 
member, too,  tiuit  it  was  befbie  admiring 
throngs  of  men  that  ho  unfolded  book  after 
book  of  ]us  'Elements/  men  who  were  at- 
ttaeted  round  his  cathedra  more  hy  Hba 
knowledge  that  he  had  to  impart  than  by  the 
mMital  training  to  be  derived  from  his  tcnoh- 
iiig.  The  geometrical  truths  that  Euclid 
diaeossed  before  his  matnxe  abbolais  have  to 
be  placed  to-dny  before  the  undeveloped  minds 
of  mere  tyros  and  placed  before  them  as  only 
one  of  ihe  manj  etementa  of  dieir  daily  pabnr 
lum.* 

The  necessitiea  of  our  times  call  for  less 
verbosity,  prolixity  and  iteration  than  we 
find  in  Simaon's  rendering  of  Euclid,  which  is 
the  orthodox  text  in  English  schools  modified 
•omewhat  by  Todbu&ter,  Hamblin  Smith,  Mrs. 
Sophia  Bijant  and  otben.  The  whole  pwaon* 
tatien  of  tiie  anbgeet  ia  daeidBdlr  hard  and 

*  Hero  arc  the  latest  from  Nature  of  January 
le,  1902:  "Mr.  W.  C.  Fletcher,  headmaster  of 
Liverpool  Institute,  says  that  'six  years'  expo 
ricnce  in  toacliing  gcoiiu'lry  has  led  him  to  be- 
lieve that  Euclid  is  a  great  bindraoce  to  ninety- 
oioe  hajB  out  of  ereiy  hundred  bi  trainiag  and 
knowledge.  A  great  deal  of  daniagp  is  done  by 
insistence,  not  only  upon  the  particular  method, 
%at  «a  tlw  parCienlsr  order  of  Euclid  "  (p.  262). 

A  Ipttfr  signed  by  mnthcTnaf ioal  teaeficrs  in  thf 
great  public  acboola  of  Knglaiid  such  aa  KtoB, 
Harrow,  Rugby  and  Winciit-Hter  contains  the  fol- 
lowing monientoua  acknowledgments:  "It  may 
1M  felt  convenient  to  retain  Euclid;  but  perhaps 
the  amount  to  be  memorized  might  be  curtailed 
bj  oenittiog  all  propositiooa  except  each  as  nay 
•erve  for  landnarlcs.  We  ean  well  ^spente  with 

many  proponitionR  iii  the  first  book.  The  second 
book,  or  whatever  part  of  it  we  may  think  essen- 
tial, dioald  be  peetpoaad  till  it  ie  aceded  for 
nook  III.,  36.  The  third  book  is  easy  and  inter 
esting;  but  Euclid  proves  several  propositions 
wbeea  tratli  Is  obvious  to  all  but  the  most  unis- 
te!lecttial.  Tlie  fourth  book  i"*  a  colleetion  of 
pleasant  problcma  for  geometrical  drawing;  and 
in  many  oas«i»,  the  proofs  are  tedious  and  uoin- 
fltnutive.  No  one  tcaehee  Book  V."  (p.  868). 


deterrent.  Think  of  Book  11.  and  especially 
Book  v.,  also  Books  XL  and  XTT.,  and  try 
to  realize  the  hardship,  the  worry  and  vex- 
ation of  spirit  they  have  caused  I  A  different 
sequence  of  propositions  is  needed,  as  well  as 
shorter  demonstrations  and  modem  methods. 
When  we  went  to  erosa  a  stream,  we  do  not  so 

up  one  bank  to  its  Houree  and  down  the  other; 
but  avail  ourselves  of  a  bridge^  a  feny  or  an 
etectric  launch  if  handy. 

Nor  is  prolixity  the  only  salient  fault  of 
Euclid's  'Elements';  it  lacks  suggestive- 
nesfl  and  fails  to  adequately  stimulate  the  in- 
ventive faenltr  of  the  atudent  It  leavea  him 
but  too  often  undble  to  think  out  a  sioiplc 
matter  for  himself,  to  originate  a  plan  of 
attadr  or  even  to  eot  on  a  hint.  He  ean  ap- 
preciate a  neat  solution  to  a  rider;  he  ia 
receptive,  but  not  creative  enough;  a  good 
consumer  but  poor  producer. 

On  the  otlier  hand,  we  have  f otmd  bofs  vwry 
different  who  had  worked  out  their  Daviea  or 
Kobinson  or  other  simplifier  or  improver  of 
Legendrei'a  great  woik.  They  had  a  deaier 
apprehension  of  the  meaning  of  geometrical 
truths  and  firmer  grasp  o^  them.  They  usually 
showed  marked  readiness  in  applying  their 
knowledge,  in  extending  oonelufiion.s,  detecting 
flaws  and  attacking  problems.  There  was  a 
resouroefuiness  and  a  vigor  about  their  ways 
that  bespoke  the  benefit  whidi  they  dnrived 
from  tlie  euhjeot.  It  was  less  a  task  imposed 
upon  them  than  a  congenial  study.  Here,  then, 
.  we  have  the  full  realisation  of  the  twofold 
end  of  all  undergraduate  study,  viz.,  culture 
and  utility;  or,  to  put  it  otherwise,  the  awaken- 
ing of  the  faculties  and  the  acquisition  of 
knowledge 

Euclid  might  well  say  to  Ptolemy  that 
tltere  was  no  royal  road  to  geometry;  but  all 
the  aame,  sneh  a  woik  as  the  *F1ane  and  Solid 
Geometry '  of  Dr.  Sevcnoak  and  Dr.  Schultze 
will  go  far  toward  smoothing  tlie  way  f^^r  the 
young  geometer  and  inspiring  him  with  a 
liking  for  the  subjeet  Tbti  lettorpwss  «id 
figures  leave  nothing  to  be  de.=.5rrd ;  the  dem- 
onstrations are  well  spaced,  short  and  sug- 
gestive^ TbB  arrangement  oi  the  propositions 
follows  a  logical  and  pedagogical  order,  and 
tbe  esecotsee,  which  fom  an  integral  part  of 
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the  work,  bear  evidence  of  having  been  selected 
for  the  iMupoie  of  gradually  and  ayBtemat- 
icfllly  leailiii^'  tlit.'  btudent  to  do  ponif  iiido- 
pendent  thmkiog  aud  orisiaal  work.  From 
•very  point  of  Tiew  this  elementsTy  woik  on 
'Plane  and  Solid  Geometry'  is  a  commend* 
able  text-book.  M.  F.  O'Rni.i.T. 

New  York  Cnr. 

Zoology:  An  Elemenlary  Teil-hook.    By  A. 
K.  SiiH'LKV,  il.A..  and  K.  \V.  Mm  Hhide, 
H.A.  (Cantab.),  D.Sc  (lioud.).  New  York, 
The  MaemiUan  Cotapany.  1901. 
This  is  a  neatly  gotten  up  general  zoology 
of  xxii  and  032  pages,  with  34!)  text  figure 
The  text  is  divided  into  88  diapterj,  uf  which 
the  first  is  an  introduction  of  12  pagOH  Lrieily 
reviewinp  tlie  propcrtirs  of  liviiif^  tliincr^  and 
defining  a   number  of  general   terms  and 
phra«e«.    The  remainiufir  IMgcfl  >re  appor- 

titniiil  in  >  a-ilfr  a>  f'  >l!i  ixvs  :  Vr<  'li</.,  .a  -27.  ^^l>l^n- 
leratu  2U,  Porifera  7,  Introduction  to  the  Ca'lo- 
mata  6,  Annelida  flS^  Arthropoda  87,  ICollusea 
30,  Echinudermata  40,  Brachiopoda  6,  Polyzoa 
5,  Chrctogiiatha  4,  Ilemichordata  (B'll'tno- 
glosswf)  5,  Cephalochordata  {AmphioxHs)  14, 
ITroehordata  (Tunieatea)  9,  Craniata  869, 
Platyhplminthf*=;  21,  NomertiiMa  5|  Rotifer* 
8,  Nematoda  (t,  Index  16. 

Putting  aside  Iik«a  and  dislike*,  one  nraat 
admit  that  this  is  a  pretty  fair  distribution. 
We  cannot,  however,  see  what  is  gained  by 
considering  the  Ctelcnterata  before  the  Porif- 
wa,  and  the  Flatwonns,  Roundworms,  Nem- 
erteans  and  Rotifers  after  the  Mammals. 
liOgical  and  natural  sequence  oi  generaliza- 
tions  is  not  without  distinet  "ralne  and  inter- 
est, and  from  this  point  of  view  such  an  ap- 
parently insignificant  matter  of  detail  as 
intervening  the  Ckelenterata,  or  any  other 
group,  between  the  Protoioa  and  Porifera  be- 

00me«  important. 

On  the  whole,  the  treatment  of  tiie  phyla  is 
good  In  each  group  of  animals  some  more 

or  li"-^  ri  i^rrfPTitntiYr-  form  is  described  in  con- 
siderable detail,  and  other  forms  of  interesting 
habits  or  baring  a  bearing  upon  some  prin- 
ciple or  generalization  are  noto<l.    The  sys- 

temnfif  tnMfw  avoid  flio  slionls  of  ilctail-^  and 
briefly  characterize  only  the  phyla,  classes, 


eubcias-ses,  orders  and  suborders.  Under  the 
final  division  of  the  group  considered  one  to 
three  genera  are  named  as  examples.  The 
book  being  an  English  one,  we  are  not  sur- 
prised to  see  American  forms  somewhat 
■lighted.  The  nomenclature  is  not  always  the 
mof!t  iiKMlfrn.  Init  that  i«  fi  ninttf»r  of  ^wAi 
minor  importjince  in  an  elementary  text  that 
it  may  be  overlooked.  In  some  rsapeets  the 
nuthor>  liavi-^  not  always  livril  up  to  the  rx- 
cellcnt  principles  laid  down  in  the  preface. 
With  them  we  believe  tedmieal  terms  and 
phrases  should,  so  far  as  practicable,  be  elu- 
cidated in  connection  with  the  first  presenta- 
tion of  forms  illustrating  them.  Wc  natural- 
ly expect  to  find  radial  symmetry  noted  in 
cfinnrctioii  with  the  Coplrntoratn,  but  it  is 
first  mentioned  on  page  SO  in  the  introduction 
to  the  Ccelomata.  As  a  rule  the  prineiple  is 
lived  up  to  in  good  shape.  The  very  limited 
space  given  to  embryology  and  physiology  is 
in  our  opinion  a  real  defect.  It  would  have 
been  better  to  make  room  for  more  of  this  by 
cutting  out  pnrtiriii*  of  the  gt  ni  ral  accoiint". 
We  also  believe  that  taking  up  a  phylum  by 
beginning  with  a  conseentive  account  of  some 
form  as  a  type  is  tin-  [iropi  r  plan  for  tin  ele- 
mentary text-book.  In  this  respect  tlx-  treat- 
ment of  the  Arthroi>oda,  which  is  compara- 
tive, is  inferior  to  that  of  the  Amudida  and 
other  phyla. 

To  write  a  good  text-book  on  zoology  is  no 
easy  task,  and  to  write  one  acceptable  to  eveiy 
one  is  an  impossibility.  Tlie  tuosl  that  should 
be  expected  of  a  text-book  is  positive  and  con- 
tinuous assistance  to  teacher  and  pupiL  Soe- 
cessf  ul  teaching  lies  with  the  teadier  and  not 
in  the  text-book. 

The  book  before  us  is  well  gotten  up.  The 
typograi^ieat  work  is  good,  the  ficnuw  *■  • 
rule  are  clear  and  the  pnpe  is  clean  and  iti- 
viting.  While  in  some  respects  it  still  leaves 
room  for  improvement,  we  eonaidw  it  one  of 
the  best  and  most  worthy  of  recent  damentaiy 
text-books  on  zoology. 

Henry  F.  Nachtbieb. 

Otuiav  Theodor  Feehner.  Rede  zur  Feier 
seines  hundertjShrigen  Geburt.stag«>s  gehal- 
ton  von  WiDiohn  Wundt.  Leipcig,  Engel- 
mann.  1901. 
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In  his  address  delivered  at  the  centenary  of 
Ftt-hncr's  birth.  Professor  Wuridt  dooa  not  at- 
tempt to  give  a  full  outline  of  the  philosoph- 
ical and  seientifie  views  of  this  last  of  the 
great  German  philosophers  of  the  nineteenth 
century.  Be  states  at  the  outset  that  his 
object  is  to  speak  of  the  relation  between 
Fechner  the  philosopher  and  Fechner  the  sci- 
entist, and  he  succeeds  admirably  in  showing 
the  fuiidumental  connection  between  the  reli- 
gioui  iQjttieism  of  P'echner  and  those  rigor- 
ously exact  investigations  whioh  Icfl  to  the 
establishment  of  the  science  of  psycho-pbysica. 
He  shows  with  a  delicate  touch,  a  keen  insiglit 
and  in  masterly  form,  li  'W  orij^innlly  jaircly 
inetaph^'sical  ideas  resulted  in  tlte  eatablisb- 
nient  of  principles  which  lifted  this  new  sei* 
enea  for  all  future  times  above  the  danger  of 
any  subjective"  views.  Professor  Wundt  de- 
feudis  Fechner  the  scientist  against  Fechner 
the  philosopher  and  Fechner  the  poet,  and 

appnriTirly  docq  not  bflipvo  that  fho  niotn- 
pliysical  siwculations  of  the  'innere  fsycho- 
fhytik'  win  hava  many  adherents  in  the 
future;  he  cnmparos  these  aptly  with  Kepler's 
mystic  'world-harmony'  now  forgotten,  hut 
valued  by  its  author  more  than  his  immortal 
third  law.  The  lasting  service  of  Fechner, 
accorrlinfT  to  Wimdt,  onnsist?  in  the  fact  that 
he  for  the  tirst  time  introduced  'exact  meth- 
ods, exact  principles  of  meastirement  and 
rxpfrimrntnl  <)1.-i<>rvHtI<ni  info  (he  investiga- 
tion of  mental  life'  and  that,  in  consequence, 
he  was  the  first  to  make  a  seientifie  psychology 
pns^ible. 

Wuudt's  pamphlft  contains,  Lf^^idts.  st-vcra! 
interesting  'Addenda':  Peraunal  Iveminis- 
«en.ees»  an  essay  on  Fechner's  relation  to  the 
natural  philosophy  of  Okcn  and  Scliellinp,  on 
his  philosophical  method,  his  psychology,  his 
attitude  towards  spiritism  and  a  list  of  Im 
principal  works.  WtmcU's  essay  will  serve  as 
an  excellent  introduction  to  the  world  of 
thought  contained  in  the  works  of  Fechner, 
which  arc  far  too  little  known  in  this  countr>', 
and  which  even  in  Germnnv  are  only  begin- 
ning to  take  the  rank  which  is  due  to  them 
in  the  study  of  the  history  of  philosophy. 

Tf  a  further  guide  in  tlie  study  of  Fechner 
sliould  be  desired,  we  would  suggest  to  take 


up  after  Wundt's  essay,  R.  Seydcl's  paper  on 
lieligion  und  Wissenschaft  (Brcalau,  1887), 
W.  Holsche's  CharactorbiUl  (Deutsche  Bvnd- 
xchau,  Sept.,  1S97),  and  K.  Lasswitz'  critical 
Piopraphy  (189C),  which  last  is  sfil!  unsur- 
passed and  far  preferable  to  the  biography 
compiled  hy  Knntze,  written  from  the  one- 
sided standpoint  of  an  orthodox  thcolo^ist. 

£WAU)  Fi.ijC£L. 

BrannHiD  Uitiveksitt.  Cai. 

Snf'XT/J  IC  ./or  /.'  V  )/..s'  AND  ARTICLES. 
The  tlant  World  for  January  contains  an 
illustrated  artiole  on  'The  Uissouri  Botanical 

Garden,'  by  tlie  Director,  William  Trelea.se; 
'A  Visit  to  the  Boyal  Palm  Hammocks, 
Florida,'  by  Charles  T.  Simpson ;  'Plant  Agen- 
cies in  the  Formation  of  the  Florida  Key^,' 
by  Charles  L.  Ptjllard,  besides  the  usual  briefer 
articles.  The  Supplement,  devoted  to  the 
familiw  of  flowaring  plants,  oontaina  the  first 
portion  of  the  Orden  Opuntiales  and  llyrti- 
flone. 

Bird  Lore  lot  January-February  opens  with 
^Becolleetioos  of  Elliott  Ooues,'  by  D.  G. 
Elliot  and  C.  A.  Curtis,  in  which  we  are  told 
something  of  his  youth  and  nf  his  first  army 
detail.  'The  Western  Evening  Grosbeak'  is 
described  1^  Wm.  Rogers  Lord,  and  in  'Bird 
Clubs  in  Amcricn'  Francis  H.  Allen  tells  of 
the  Nuttall  Chiii,  tlie  article  beln^,'  accom- 
panied  by  a  capital  plate  showing  the  Presi- 
dent, Mr.  William  Brewster,  and  a  number  of 
the  members.  Frank  If.  Cliapman  contributes 
the  second  of  the  papers  on  'How  to  Name 
the  Binb,'  which  runs  thnwsfa  the  Coiridv, 
and  then  follows  'The  Christmns  Bird  Census* 
taken  in  many  parts  of  the  country,  while 
Fred  T.  Moriaon  oontrihutes  'The  Price  Ciow 
Story.'  In  'A  Midwinter  Meditation,'  M.  O. 
W.  intimates  that  nntiire  stndy  inr«v  be  ho  mif- 
directcd  as  to  be  decidedly  harniful  to  the 
birds. 

Popular  Aslronomy  for  March  includes  a 
paper  entitled  'A  Laboratory  for  General 
Astronomy,'  by  Miss  ikiary  E.  Byrd,  of  Smith 
College,  and  an  illostrated  article  hy  Per- 
cival  l/owell  i>n  tbt>  nr.rtli  pular  rifts  and 
the  arctic  canals  on  Afars.   Other  articlea  ate 
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Ij  W.  F.  Deuning  ou  'Beal  Patlu  of  BriBiani 

Meteors';  by  J.  C.  Kaptcyii,  J.  K.  Mem  and 
W.  U.  rickiiring,  'On  tlio  Motion  of  tho  Nebu- 
la in  the  Vicinity  oi  the  Nova  PerMi.'  The 
Rev.  Q.  A.  Wheat  concludes  his  seri.  s  of 
jiapers  upon  the  'l^iipse  Aid  to  Cbi-onology.' 
and  Dr.  Wilson  oontributes  furtlier  obaerva- 
ticma  of  the  'Light  Curve  of  the  Kew  Star  in 
Perseus.' 

Tub  firet  number  of  a  botanical  monthly, 
-called  Tk0  Nhb  PkvMogiii  htm  appeased  in 
Kngland.  Professor  A.  G.  Tansley,  of  tho 
(Juiversity  College,  Xondon^  ia  its  editor  and 
the  subscription  price  ia  10  ehiUlngs  a  year. 
This  journal  will  seek  to  satisfy  an  apparent 
need  in  Great  Britnin  for  a  botanical  journal 
with  educational  aims  uppermost  Accord- 
ingly eepeeial  attoition  wtU  he  given  to  dia- 
cuRbi'>Ti8  of  scientific  questions,  method?  of 
teacliing  and  reeearcb,  notices  of  important 
hooka  and  papen  and  pvdiminaiy  notes. 
Realizing  the  labor  and  aftcrifloe  which  such 
an  nnflortiikiny:  invnlrpa,  we  wish  Professor 
Tansley  every  success  and  trust  that  he  will 
obtain  cordial  aopport  from  ibia  aide  of  flie 
water. 

BOCJWTISB  AND  AOADBMIM. 

THE   !OWA   ACADEMY   OP  SCIENCES. 

The  sixteenth  annual  meeting  of  the  Iowa 
Aeademy  of  Soiencee  waa  held  in  Dea  Moinaa 
■an  Deeemher  26  and  27,  Professor  A.  A.  Veb- 
len  presidinp.  The  meetings  were  well  at- 
tended aud  much  interest  was  taken  in  the 
pvognun.  Thirty  papers  were  presented,  many 
•of  the  more  technical  hr-inpr  rend  hy  title. 

The  address  of  the  retiring  president.  Pro* 
fiasaor  A.  A.  Vehlen,  was  on  'The  BelatioB  of 
Physics  to  the  other  Material  Sciences.' 
Physics  was  the  first  of  the  material  scienoes 
to  develop  the  modem  methods  of  reaearcL 
riip  other  branches  are  greatly  indebted  to 
physics  for  the  aids  it  furnished  fliem,  and 
they  in  turn  are  under  obligation  to  physics 
for  the  help  it  has  rendered  tibem.  Professor 
Veblcn  also  described  pfvcral  iiiodols;  one  to 
show  the  transmission  of  a  wave  by  transversa^ 
vibration;  another  to  illustratB  the  IdDgitnd^ 
nal  or  sound  wave;  and  a  third  for  OMnpouiid- 
ing  simple  haimonie  motiona. 


'Preliminary  Notes  on  the  Flora  of  Western 

lown,  especially  from  the  PLysiographical 
Ecological  Standpoint,'  was  the  subject  of  a 
paper  read     Profoiaor  L  H.  PanmsL  The 

(■IToct.s  (if  tbij  soil,  r-liniair-,  altitud*^,  tempera- 
ture and  rainfall  on  the  flora  of  the  regioo 
were  eonridered.  The  flora  of  the  diiiwent 
physiographic  regions  was  given,  including  the 
plaiiL-4  of  the  Miaaouri  floodplain,  the  blttfii 
and  the  upland. 

Profeesor  Herbert  Osbom  presented  a  paper 
on  tho  'Factors  of  Extinction.'  More  atten- 
tion has  been  devoted  to  the  factors  concerned 
in  the  prodnetion  of  new  typee  than  to  the 
factors  of  extinction.  It  is  worth  while  to 
attempt  to  formulate  those  factors  which  are 
specially  concerned  in  the  elimination  of  life 
forni.H.   They  were  summarized  as  feBoWB* 

(1)  That  extinction  which  cornea  from 
modification  or  progressive  evolution,  a  relega* 
tion  to  the  past  as  a  reault  of  the  tranemnta> 
tion  into  more  advanced  forms.  (2)  Extinc- 
tion from  changes  of  physical  environment 
which  outrun  the  powers  of  adaptation.  (3) 
The  extinction  which  r^ulta  from  oompetif 
tion.  (4)  The  extinction  from  extreme  spe- 
cialisation and  limitation  to  special  conditions 
the  lose  of  which  means  eartbietion.  (S)  Ea- 
tinction  as  a  result  of  exhaustion. 

Prof<»sor  Maurice  Bicker  described  a 
'Large  Red  Hydra,'  foond  in  large  numlMM 
in  Echo  Lake,  Flathead  County,  Montana 
The  animals  are  bright  coral  red  in  color  and 
the  larger  ones  mcusurc  when  feeding  five 
^ghAaof  an  inch  from  month  topronimalend. 
None  of  the  tentarlea  was  less  than  two  and 
one-half  inches  long.  So  far  as  known,  no 
other  hydra  has  ever  been  collected  in  the 
State. 

The  following  officers  were  elected  for  190S: 
President,  H.  E.  Summers,  of  Iowa  State  Col- 
lego,  Ames,  Iowa;  First  Vice-President,  J.  L 
Tilton,  of  Simpson  College,  Indianola,  Iowa; 
Second  Vice-President,  S.  W.  Beyer,  of  Iowa 
State  Oollege^  Ames,  Iowa;  StettUifif.  A.  G. 

I»onard,  of  the  Towa  Geological  Survey,  Des 
Moines,  Iowa,  and  Treasurer,  B.  Shimck*  of 
the  State  University,  Iowa  City,  Iowa. 

A.  O.  I.BONARD, 
^TscrefMy. 
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TIIE  QEOLOOICAL   SOCIETY   OF  WASinNOTON. 

At  the  meeting  of  the  Society  on  i^ebruary 
IB  th*  firat  paper  wai  bj  ICr.  O.  P.  Merrill 

and  was  entitled,  'Rutile  Mining  in  Viri^inia.' 
Mr.  McniU  called  attention  to  the  fact  that 
recent  experimentB  in  the  making  of  cast  iron 
•ad  lleel  had  called  for  titanifLrous  alloys. 
As  a  result  of  this,  a  nitile  deposit,  situated 
on  the  Tye  River,  near  Koseland  post-offioe, 
Kttbon  Ooonty,  Va.,  had  been  opened  np^  The 
covintry  rook  is  a  strongly  foliated  gneiss  trav- 
eisod  by  dikes  of  hypenthene  diabase.  The 
ratilB  OOBSIB  iHoeiated  with  a  coarsely  cryatal- 
lins  qiuurfE  feUbpar  xodc,  the  exact  nature  of 
which  has  not  yet  bpcn  made  nut,  but  which, 
from  the  sixe  of  the  deposit  and  its  crystalline 
natoTCb  ia  judged  to  he  eruptive.  The  rod:  is 
a  coarsely  crystalline  agprrej^ate  of  potash  and 
aoda-lime  feldspar,  of  a  light  gray  color, 
ttnou^  whieh  «ie  diaaeninated  small  nttilek 
With  it  is  asaoeiftted  bluish,  opalesoent 
quarts,  which  occurs  under  such  conditions  as 
to  suggest  that  it  is  not  the  result  of  primary 
efTstallisatiein. 

In  a  brif'f  iiapr-r  entitled,  'Notes  on  the 
Geology  of  the  Klondike,'  Mr.  W,  0.  Menden- 
haU  aketdied  the  genenl  ivtlationa  of  the  rodca 
in  the  mining  district  tributary  to  Dawson, 
so  far  as  they  are  known,  and  outlined  the 
relations  borne  by  tho  gold-producing  creeks 
to  tiie  geology.  A  brief  aocovnt  of  the  ooeor* 
renec  of  the  gold  in  tho  present  strenm  pravels 
and  on  the  terraces  which  mark  older  stream 
eottioea  was  giTen,  and  the  probability  that 
tlie  Kold  was  derived  from  stringers  or  lenses 
in  the  schists  which  are  cut  by  tho  streams 
and  has  not  been  transported  for  any  distance 
Wiis  brought  out. 

Mr.  Arthur  C.  Sponeer  presoTitcd  fi  pnper  on 
'The  Manganese  Ores  of  Santiago  Province, 
Cuba.'  AH  the  maugatiooo  pvodueod  in  Ouba 

has  been  shipped  from  Santiago,  tho  chief  city 
of  the  eastenxmofit  province.  The  deposits  are 
ioaBd  htA  from  dw  coast  and  are  distrihuted 
over  sa  oxtended  region.  In  their  mode  of 
occurrence  they  nre  Tcplncenients  of  littiestoni' 
and  of  calcareous  green-sands  in  localities  that 
htm  snihred  disturbance  and  foVfing.  IVom 
the  association  of  ja8X)er,  also  replacing  cnl- 
eareoua  rodks,  it  is  believed  that  hot  circulat- 


ing water  has  been  active  in  the  iocmation  of 
these  valuable  deposits. 

Ifr.  'VIThitnian  Gross  spoke  of  tiie  evolu- 
tion of  ulcAA  on  systiMiuitic  iK'tro^raphy  in 
America,  referring  to  the  conservative  attitude 
of  geologists,  presented  in  text-1)ooks,  as  repre- 
sented by  J.  I).  Dana;  to  the  propositions  for 
the  claissification  of  volcanic  rocks  presented 
by  Clareucu  King,  regarding  them  as  tiie  only 
true  igneous  rocks;  and  to  the  proposition 
made  Ly  M.  E.  Wadaworth.  Concerning  tho 
part  played  by  petrographers  of  this  country 
in  shaping  existing  systems,  it  was  pointed  out 
that  while  but  few  original  proposals  of  not* 
had  been  made,  the  results  of  the  many  in- 
vestigations had  almost  unconsciously  caused 
a  gradual  evolution  of  opinion,  even  witiiout 
the  iufluoi^ce  of  any  Ainericnn  pystem. 

Mr.  B.  H.  Chapman  exhibited  some  interest- 
ing plwtQgTBphs  showing  stratifieation  in  mine 
dumps* 

Alfksd  U.  Bbooks, 
Seeretarii. 

HI()I.<.k;ICAI,   SOCfETY  OF  WASHINGTON. 

TlHH  34dth  meeting  was  held  on  Saturday 
cvsoing,  February  8. 

Dr.  C.  A.  White  gave  a  review  of  'The 
Mutation  Theory  of  Professor  do  Vriee,'  giv' 
ing  an  outline  ot  lus  experimmts  widi  vwnous 
plants  whidl  had  led  to  his  conclBSion  that 
evolution  was  not  always  a  slow  process,  but 
that  under  certain  conditions  might  take  place 
rapidly,  and  that  thMO  was  a  period  in  tho 
growth  of  a  race  of  plants  or  animals  when 
it  was  particularly  susceptible  to  external  in- 
fluences. 

The  paper  will  appear  in  the  next  'Beport'^ 
of  the  Smithsonian  Institution. 

Ueuiy  W.  Olds  presented  'Some  Deductions 
from  the  Study  of  Bird  8ongs»*  prefacing  his 
remarks  with  the  stnt  n  put  that  the  con- 
clusions be  was  about  to  present  were  merely 
tentative,  but,  if  corroborated  by  sdwoquent 
invcstigatioiiSi,  oi  much  importance  from  tiheir 
liearing  on  the  question  of  the  evolution  of 
music.  Music,  he  stated,  seems  to  be  popu- 
larly regarded  as  artificial  and  mnsiciana  ap* 
parently  consider  it  largely,  if  not  entirely, 
governed  by  fixed  laws,  while  certain  studente 
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of  the  philoeophy  of  the  art,  such  as  Helm- 
holtz,  Ilansliek,  Polo  and  others,  believe  that 
the  truth  lies  between  these  tWO  BMtmoBB — 
that  the  fundamental  rules  arc  grovomcd  by 
physical  laws,  while  more  complex  questions  of 
form  are  mainly,  at  leaat,  arbitvaiy.  Tbe  hia* 
tory  of  music  appears  to  sustain  the  last  view. 
The  erolutioa  of  the  diatoaic  scale,  tbe  com- 
patatively  reoent  lejeotioii  of  all  modea  but 
the  modem  so-oalled  major  and  minor,  tbe 
abspnfc  of  rhythm,  as  we  know  it,  until  about 
the  cii'Vfiith  or  twelfth  centuries,  and  of  to- 
nality, or  reference  in  melody  to  a  tonic  or 
koyri.ili',  iiiiTil  rJir  •^(-•vri'itoi'iitli  i-r:>ntury,  all 
aoem  to  support  tlio  theory  that  niauy  present 
Mtlwtical  ruka  of  muaie  are  temporaiy  and 
fortuitous  and  probably  of  co  greater  validity 
tlmn  t}io>i^  tlit-y  have  superseded.  The  octave, 
fifth  and  fourtlt  of  the  modem  scale  are  ex- 
oepted,  by  those  who  bold  this  riew,  aa  resting 
upon  n  plivsicrtl  bash;  but  the  other  intervals 
arc  held  to  bo  arbitrary;  and  the  neoeaeity  to 
tbe  modem  ear  of  a  definite  key,  and  all  the 
roquircnifnts  e()niprii<c«l  under  the  tenn  'form.' 
are  regarded  as  mainly  casual,  not  necessarily 
indicating  any  advance  toward  a  fixed  ideal. 

But  if  we  find  bird  muaic  undeffoinff  an  evo- 
lution that  paralli'I-;  nnr  own  progress — if  nd- 
▼ance  in  each  independently  follows  the  same 
linea,  we  have  enoellent  evidence  Ibat  tbm  ia 

an  ideal  stiUKliird  t.iwfird  wliicli  nil  progress 

must  tend,  a  law  which  determines  the  direc" 
tion  of  developtnent  of  otir  asdietical  rulea. 
A  study  of  the  songs  of  the  birds  aeaiP>  to 
support  tbis  id'^a.  Many  Itirds,  ns  for  rxample 
the  Carolina  wren,  wood  thrush,  chickadee 
and  ehewink,  use  the  interrats  of  tbe  modem 
scale.  Birds  songs  are  often  rhythmical  and 
may  be  divided  into  regular  measures  properly 
aooented;  and  sevemt  of  the  formal  nilea  «f 
Human  music  may  be  found  gorerainff  tbe 
music  of  tlie  birds. 

Itt.  Olds  e;ave  examples  illustrating  this 
atatoment.  These  included  bits  of  melody 
snti-sfyirtcr  to  the  bnman  musical  tastr.  phrases 
repeated  on  the  same  or  a  different  pitch,  an- 
tipbonal  phrasea  coupled  together  by  a  single 
bird,  or  by  two,  with  evident  intention,  and 
one  instance  of  a  song  (by  the  wood  pewee) 
in  which  the  rules  of  construction  governing 


many  ballads  were  followed.  These  Mr,  Olds 
said  were  a  few  of  the  instances  be  had  noted 
indicating  a  parallel  and  independent  mu- 
sical  evolution  and  so  leading  to  the  conclu- 
sion suggested,  but  be  wished  to  investigate 
further  before  poaitively  annonnaing  a  prin- 
ciple  opposed  to  the  weight  of  authority  and 
aiqtarently  in  conflict  with  previous  evidence: 

F.  A.  Lucas. 

PHILOSOPHICAL   SOCIETY   OF  WAI^IIINOTON. 

TliK  54Cth  meeting  was  held  February  1, 
im,  Vice-President  MarWn  in  tba  dltiv. 

Professor  Simon  Newcomb  spoke  on  'Recent 
Views  of  tbe  Universe.'  He  called  attention 
to  the  probability  tiiat  tiia  denaity  of  moat 
stars  is  much  less  than  that  of  the  ann  and  tbe 
temperature  higher;  if  the  run  were  removed 
to  tbe  same  distance  as  the  stars  some  of  them 
would  appear  only  1/100  as  bright  as  it,  while 
Canopw  and  RitjeJ  would  be  more  than  1,000 
times,  probably  10,000  times,  as  bright.  The 
probability  ia  that  meet  ataia  bare  dark  bodies 
revolving  iiround  them.  Our  system  is,  so  far 
as  we  know,  very  unusual  in  having  circular 
orbits;  the  Stellar  orbits  arc  generally  quite 
eccentric,  and  life  such  as  we  know  oonU  not 
probably  exist  under  the  extremes  of  tempera- 
ture prevailing  near  any  star.  The  dietribtt- 
tion  of  the  atais  appeara  to  be  lemaikably 
symmetrical  around  the  axis  and  plane  of  the 
Milky  Way.  Tbe  tbinning  out  is  slight  up  to 
a  parallax  of  ,9i  aeoond,  and  Ae  ataia  extend 
to  at  least  1,200  times  the  distance  of  a  Cen- 
tauri.  It  is  possible  that  the  apparent  limit 
may  be  due  to  absorption  of  light,  caused  for 
asample  by  ooamio  dust  Beferanee  waa  made 
U~>  Lord  Kelvin's  and  J.  J.  Thomson's  recent 
papers  and  the  fact  pointed  out  that  all  tbe 
new  stars  are  in  tbe  Milky  Way  and  therefore 
prohsibly  have  a  veiy  email  parallay,  podufi 
.001  second,  more  or  l^s. 

Professor  F.  11.  Bigelow,  of  the  Weather 
Bureau,  spoke  on  'AriatotWa  Fbyii^i  and 
Modern  Pliyslcs.'  Aristotle's  profound  work 
on  the  fundamental  principles  of  nature  ought 
to  be  better  known  to  modem  .students.  Ha 
defended  the  theory  of  nature  which  avoids 
both  the  extreme  idealist  view  and  the  extreme 
material  view,  and  developed  the  theory  of 
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evolution  from  »n  inner  potential  which  we 
now  call  life.  lie  ikuied  Ui&t  atouis  exist  in 
•  nMiaiuu,  Imt  held  that  they  poMesa  mutual 
forces  in  a  plenum-  The  rercnt  views  ad- 
vanced by  Lord  Kelvin  that  the  ether  ia  im- 
pondenhlia  or  ium«g»YitattoiiaI  iiiatter»  md 
that  action  at  a  di^timce  is  the  law  of  atoms, 
aeom  like  a  cloee  return  to  the  theory  held  by 
Democritus  and  Aristotle,  and  in  this  respect 
there  is  agreement  between  ancient  and  reoenl 
theories.  But  the  startling  theory  advanced 
by  Lord  Kelvin  that  atoms  and  ether  can  ocou- 
Pff  wuuB  •paee  identiedly  i«  of  ooone  not 
in  agreement  with  Aristotle.  It  is  very  well 
worth  noting  that  many  points  of  modem 
physics  were  anticipated  by  Aristotle. 

Mr.  .v.  L.  Day,  physicist  of  the  Geological 
Siir\(y,  began  a  paper,  'On  tlu  Moa^tirement 
of  High  Temperature.'  An  abstract  will  be 
dflfiBmd  tOI  the  paper  ii  ooiicluded. 

Osumju  K.  Wrao. 

Secretary. 

ANTHBOPOLOOICAI.  SOCIETY  OF  WASHINGTON. 

The  32fith  rcff^ilar  niec-tinK^  was  lu'ld  Janu- 
ary 28.  Dr.  J.  Walter  Fewkes  exhibited  a 
stone  idol  from  Om«b  Onndee.  Chihuahua, 
and.  coniiticnting  on  the  reseinMani-es  of  the 
ruins  of  northwestern  Chihuahua  and  those 
of  the  Oils  Yalley,  raid  ^t  relief  .design 
cliariH  s«  ri/.CH  the  pottery  of  Casas  Orandes, 
and  that  wMle  this  feature  does  not  prevail 
in  the  Gila  Valley,  the  ware  i^  similar  to  that 
in  the  ruina  of  northwestern  ICesico. 

President  W.  IT.  TToliiios.  in  (Hscu^sing  this 
paper,  traced  the  distribution  of  relief  work 
or  life  form  in  the  United  States  and  Mexico. 

Major  J.  W.  Powellli  paper,  *An  American 
View  nf  Totem  ism,'  was  rear!  hy  ^fr.  J.  D. 
McGuire  and  was  diiicui^Hed  by  Mrs.  M.  C. 
Stevenson,  Dr.  J.  W.  Fewkee»  and  ProfeBSor 

'Orcnda  and  a  Definition  of  Religion,'  by 
lb.  J.  N.  6.  Hewett,  provoked  mndi  diseue* 

sioii  and  the  subject  was  continued  for  con- 
sideration at  the  next  im^-fing.  Orcnda  is  an 
Iroquoian  word  meaning  mystic  potenoc  or 
magic,  and  in  advaneed  to  supplant  the  word 

animi«m,  whieli  seems  not  arleqnnte  to  express 
this  elusive  belief.    Messrs.  McGee,  Fewkes 


and  Fierce  spoke  in  favor  of  adopting  this 
word,  but  Miss  Alice  Fletcher  thinks  the  word 
will  not  cover  all  form  of  belief  among  our 
tribes. 

Walter  ilouau. 

THB  VKW  YORK  ACAOBMY  OF  SCIKNCE8. 

Thk  annual  meetinjr  of  the  New  York  Acad- 
emy of  Sciences  was  held  at  lOS  West  55th 
Street  on  Monday,  February  84,  at  8:15  p.  M., 
President  U.  S.  Woodward  presiding. 

The  reports  of  the  officers  for  the  last  year 
showed  that  the  affairs  of  the  Academy  were 
in  a  much  more  favorable  condition  than  the 
year  previoii*^,  Tl»e  reeordinp  secretary  re- 
ported that  the  Academy  had  298  resident 
members,  of  whidb  9S  were  feflows,  and  that 
the  principal  work  of  the  coinu  il  (inring  the 
year  had  been  tliat  of  bringing  about  a  revi- 
sion of  the  constitution  which  would  enable 
the  Academy  to  carry  on  its  work  in  accord- 
onee  with  the  neetis  of  scienci'  in  New  York 
City.  A  bill  has  just  been  passed  by  both 
houses  of  the  State  legislature,  allowing  a  re- 
vision of  the  ehnrtrr,  whirh  will  eiuiWe  tlie 
Academy  to  revise  its  constitution  and  by- 
laws, which  will  very  shortly  be  done. 

The  publications  of  the  Academy  during  tlx' 
year  have  been  small,  owing  to  restricted 
appropriations;  but  through  economy  the 
finanei>;j  have  been  straightened  out,  and  the 

Af'ad>Mny  oy)rn«  the  new  vf^ar  ttus)iii'i<ni<*ly. 
The  principal  paper  besides  short  ones  pub- 
lished in  ihe  AnnaU,  Volnme  14,  has  been 
tliat  of  Dr.  Bashford  Dean,  entitled  'Palenn- 
tological  ^otes,'  and  printed  as  a  Memoir, 
Volume  2.  Part  8. 

The  library  of  the  Academy  eintimn-s  to  !«■ 
'•.Musfd  in  J^cluTiiii  rliorn  Tlall,  Columbia  I'ni- 
versity,  and  is  rich  in  seientilic  serials,  which 
are  kept  up  to  date  largely  through  ezehange. 

The  following  honorary  memliers,  selected 
bccautio  of  their  eminent  scientific  services, 
were  unanimously  elected:  James  Dewar* 
M.A.«  LL.D.,  F.R.S.,  .Taeksoninn  i>nif>'Asor  of 
experimental  ])liil(>s(>phy,  fniversity  of  Cam- 
bridge, England,  21  Albemarle  St..  L<>nduti. 
England;  AVilliam  James  M.D..  LL.D..  Pli D., 
Litf.D.,  profes^^o^  of  philosophy.  Harv  inl  I'ni- 
versity,  Cambridge,  Mass.;  Wilhelm  Wundt, 
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Ph.D.,  M.D.,  profeaaor  of  philosophy,  I^ipzip, 
Oerniany.  Tlie  number  of  honorary  members 
is  rc58tri<-te<l  t«)  fifty. 

The  fi. 111. wi riff  resident  members,  because  of 
their  'scieutitic  attainmooU  or  services'  to 
the  Amdemy,  were  promoted  to  fellowa»  in 
uf(«,rdan<e  with  the  by-laws  and  constitution: 
Maurice  A.  iiigelow,  Ph.D.,  Teachers'  College, 
Oolumbia  UniTPrsity;  Professor  HeROOn  C. 
Bompus,  Asu  rjriin  Mum  uui  of  Nfttund  His- 
tory; O.  p.  Hay,  Ph.D.,  Anieri<  aTi  Miwnm  of 
Natural  History;  E.  0.  llovcy,  i^h.D.,  Ameri- 
CMn  Museum  of  NttOMl  Uictorjr;  W.  D. 
Matthew,  Amorienn  ^(uwum  of  Xnturul  His- 
tory; S.  J.  Meltzer.  MJ).,  Ititi  West  12fllh 
Street. 

Ballots  wore  then  distributed,  end  voles 
counted,  and  the  following  offioen  were  elected 
for  the  ensuing;  year: 

Prendent,  J.  McKeen  Gattdli  Firat  Vioe-Prrti 
dent,  Nathaniel  L.  liritton;  Second  Vice-Presi- 
dent, Richar«l  E.  Dodge;  Corresponding  Bccrftnry, 
Oashford  Dean;  Rtuording  Secretary,  Henry  R. 
Crampton;  JroMtim'i  Cbarle*  F.  Coxj  Ltftroneit, 
LivinjfAton'  Parrand;  Cotradlor*,  TVaiiE  Boas, 

Hrniioii  ('.  Bumpua,  D.  W.  Heiiiig,  Frederic  8. 
Lee,  Chaa.  Lone  Foor,  L.  M.  Underwood ;  Curator; 
BarriaoB  O.  Dyar,  Alexia  A.  Juliea,  Oeorga  F. 

Kunz,  LouiM  H.  Laudy,  E.  G.  lA>\e:  ritunnc  Com- 
mittee, John  11.  Uinton,  John  U.  Caswell,  C.  A. 
Pnrt, 

The  preaident  and  leoordiiiff  •eeceUwy-deet 

then  assumed  charpre  nf  the  Tneeti'njr,  and  the 
retiring  president  delivered  his  annual  ad- 
dresB,  entitled  ^Measnrement  and  CSalenlaiion.' 
At  the  close  of  ihr  adflr(^«  ;i  vntr  nf  thanks  to 
the  president  was  carried  on  motion  of  Pro- 
fenor  Hem?  R  Oshoni,  and  the  academy 
adjourned. 

Richard  E.  Dodgk, 
Recording  Secretary. 


DtSOVBBlOV  AND  COMBSBPOVDSJIOB, 
IBM  UXKNI  AVD  ItlVEKHDALK  FOftVATKMia  IN 

\OVA  H(X>TIA. 

To  THE  EuiTOU  OK  SctKN'cii:  lu  your  issue 
at  Januaiy  17, 1908,  Vol.  15,  No.  S68,  on  page 

00,  tilt'  title  and  al)stract  of  my  second  paper 
read  before  the  Geological  Society  of  America, 
held  in  Bocheater,  are  given,  which  require  a 


slight  emendation.  Ttie  following  exact  title 
and  brief  abstract  are  herewith  submitted: 

Titi.k:  'The  .Meso-Carboniferous  Age  of 
the  Union  and  Rtveradale  formations  in  Nova 
Scotia.' 

AaeTRACT:   From  internal  paleontologieal 

evidence  i1\r  Tui'^ii  anil  Riversdale  formations 
are  clearly  Aliddio  or  Meso-Carbonifcroos. 
The  insect,  reptilian,  lamellibran«hiat«, 
tacooua  and  otlier  associated  faunas,  as  \v<-\\  aa 
thf  floras  entombed  in  the  Riversdaie  shales 
and  sandstones,  according  to  B.  Kidston,  of 
RtiHing,  Scotland;  David  Whiter  of  the  U.  S. 

Nntinnal  Museum,  Washinprfon;  Dr.  Whoel- 
ton-llind,  of  Stoke-upou-Trent,  Eng.;  S.  II. 
Seudder,  of  Cambridge;  Henry  Woodward,  of 
the  British  M^uscum,  London,  Eng.,  indicate 
a  typical  Carboniferous  horizon,  which,  when 
comparc^l  with  similar  faunas  and  floras  else- 
where, lead  one  to  state  that  a  Jleao-Car- 
bonift-rmif'  ii^^c  i><  here  represented. 

In  Cumberland  County,  Upper  Carbouifer- 
oos  limeetone  beds,  fonneily  elaaaed  as  Lower 
Carboniferous,  arc  thrust  over  siliceous  shales 
and  sandstones,  etc.,  presumably  of  Meso- 
Oarhoniferous  age,  formerly  daaaed  aa  Devo- 
nian and  referred  to  the  'rocks  of  Union'  or 
Union  formation.  In  Pictoii  an<l  Antigonish 
Counties,  Lower  Carboniferous  strata  rest 
nnoomformably  upon  the  vptaraed  Eo-Devo- 
nian,  with  which  the  Union  and  Riversdale 
formations  were  formerly  correlated  by  stra- 
tigrapheie. 

H.  K.  Aid. 

Ottawa,  January  28,  1M2. 

HMB  WAm  IM  TBS  LAMMS  OW  mOABAOOA. 

Thb  numerous  heavy  floodlnii;  rains  in 
Western  Nicaragua  and  conaequent  rapid 
rise  to  vniuua]  hai^t  of  the  water  in  Lahea 
Nicaragua  and  Managua  (connected  with 
each  other  by  Rio  Tapitapa)  in  November  of 
last  year,  indicated  that  in  February,  1902, 
the  water  in  those  lakes  would  be  hi^ier  hy 
several  ff  f  tluiii  the  usual  annual  high  water 
mark,  or  than  since  1859  to  1861,  when  tii« 
height  was  about  18  feet  above  die  average, 
am!,  con^^oqllontly.  that  oarthquakea  and  vol- 
canic activity  would  oc»cur. 

The  ooDtiniioas  rapid  dry  eoiront  of  atmoa- 
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phere  paaaing  over  thoae  lakes  sinoo  tbe  20th 
of  DeoMnber,  ItOl,  and  tiw  irann  tamperatiu* 

faaa  onuaed  unusually  great  evaporation  so  that 
the  water  in  those  lake's  is  only  about  four  foet 
higher  at  this  date — February  9,  1902 — than 
ujBual  at  thia  time  of  the  year.  There  is  ako 
but  slight  increase  of  volcanic  activity,  indi- 
cated by  an  increased  flow  of  gases  and  vapor 
from  Tolcanie  peaki.  O11I7  leven  eordiqaakes 
in  Western  Nicaragua  have  occurred  since 
November  15,  each  slight,  from  II.  to  lY.  of 
the  Sossi-Forel  scale. 

There  arc  no  indicationB  d  highor  water  in 
thr  Lnk<>B  this  year.  3.  OuVMBDBa. 

Managua,  Nioabasua, 
Niniaijr  9, 1908. 

vmo  ooNDOMi  nf  tub  JODN  MT  BtM. 
Prokkssor  J.  G.  MamuK  infonna  me  that 

he  'found  great  quantities  of  that  specif*!  nt 
the  ori^nal  locality.'  As  this  form  was  not 
among  the  material  sent  to  me  for  detemuha- 
tion,  I  erroneously  inferred  that  it  had  not 
been  detected.  The  original  locality,  as  stated 
by  Dr.  White,  is  the  North  Fork  of  John  Day 
River,  Oregon,  at  the  angle  of  the  biR  bf;nd, 
longitude  119°  40',  latitude  44°  50'.  My 
paper  in  Scien'ce  Jonuai^  24  last,  pages 
168-164^  ia  hereby  oorreeted  in  tUa  parUcular. 

BOBT.  E.  C  STBARNa. 


VOTES  ON  tNOaOAVW  OMMMISm. 
ram  nbw  buutubw  aod  ii4NinrAonmB. 

Attention  has  often  been  called  within  the 
last  few  ynars  to  tho  new  process  of  m.iking 
sulfuric  add  from  the  pyritos-bumer  gasw 
vithout  the  interf«Btiott  of  lead  chamhwa,  hnt 
the  first  authoritative  description  of  the  proc- 
ese,  with  the  history  of  its  developmmt,  waa 
giY«a  itt  a  leetm*  last  fall  by  Dr.  R  Knietaeh 
before  the  Cknnan  Chemical  Society.  This 
lecture  has  now  been  published  in  the  licrichtt 
of  the  Society  and  deserves  notice,  not  uuly  on 
aeeoont  of  the  intrinaio  inqMnrtanee  of  the  wAh 
ject,  but  also  as  being  a  conspicuous  example 
of  how  the  persistent  investigations  of  trained 
diMBiatB  hsfo  aucceeded  in  orerooming  what 
seemed  to  be  insuperable  obstacles. 

Tbe  catalytic  action  of  platinum  upon  mix- 
tures of  gases  was  discovered  by  Sir  Hum- 


phrey Davy  in  1817,  and  in  1831  Per^ine 
Phillips,  of  Bristol,  Englsnd,  took  out  a 

patent  for  the  manufacture  of  sulfuiia  aaid 
by  the  action  of  finely  divided  jilatinum  upon 
a  mixture  of  sulfur  dioxid  and  oxygen.  This 
process,  though  exploited  from  time  to  timsk 
and  worked  at  by  many  chemists,  rnme  to  noth- 
ing. In  1875  Clemens  Winkler  took  up  the 
atndy  of  this  reaetion,  finding  that  the  moat 
favorable  condition  for  this  reaction  is  when 
the  gases  are  present  in  the  proportion  of  two 
TOlnmes  of  sulfnr  dioxid  to  one  of  oxj'gen,  and 
that  the  presence  of  other  gases  or  even  of  an 
excess  of  cilhtr  of  those  involved  in  the  re- 
action is  detrimental.  iSinoe,  by  decom- 
position, ordinaiy  sulforie  add  yidds  a 
mixture  of  sulfur  dioxid,  oxy^'en  and  water, 
it  was  possible  to  utilise  these  gases  in  tbe 
maav&otvre  of  snlf  ur  trioikl  or  of  fuming 
sulfuric  acid,  by  drying  them  to  remove  the 
water,  nnd  then  leading  tbem  over  platinum 
sponge.  Tiiis  was  put  into  practical  applica* 
tion  with  aoma  suooesa.  This  can,  however, 
bardfy  he  considered  more  than  a  very  slight 
step  toward  the  manufacture  of  ordinary  oil 
of  ▼itriol  from  the  pyritea-bumer  gases. 

The  rapidly  increasing  devdopment  of  tha 
color-industry  of  Germany  has  occasioned  a 
demand  for  euormous  quantities  of  both  con- 
oantrated  and  f  tuning  sulfurio  add,  and  for 
the  past  decade  the  energies  of  the  chemists 
of  tbe  great  color  corporations  have  been  di- 
rected toward  the  problem  of  the  uattufaetOM 
of  these  acids  without  tbe  interventtoa  of  tbe 
lead  chambers  and  the  platinum  concentra- 
tion stills.  In  these  investigations  Dr. 
Enietsch,  of  tha  Badiacha  Anilin-  und  8oda- 
Fabrik,  was  a  moat  important  factor,  and  to 
him  belongs  a  great  share  of  the  credit  of 
having  rendttwd  dia  new  pirooess  a  oommer- 
cial  success. 

The  gases  from  the  pyrites-burners  consist 
of  sulfur  dioxid,  nitrogen  and  an  excess  of 
oxygen  from  the  air.  When  these  gases  were 
thoroughly  jmrificd  and  carried  to  the  labora- 
tory it  was  found  that  on  passing  over  a  'con- 
tact mass'  containing  finely  divided  platinum, 
the  sulfur  dioxid  waa  completely  oxidized  to 
the  triozid,  or  to  sulfuric  acid  ii  water  was 
proosttt  Whan,  howavar,  an  attempt  was 
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made  to  carry  out  the  operation  on  a  large 
Male,  the  oontaet  miM  quiddy  beewn*  inert. 

This  was  the  case  even  when  the  gases  had 
been  purified  by  pacing  through  long  pipes, 
repeated  woaiiing  with  sulfuric  acid,  and 
further  paaaage  through  coke  and  ■abaS' 
tos  filters.  In  following  up  tlin  cause  of 
the  dithculty,  it  was  found  that  extraordinar- 
ily small  quantitiea  of  araenie  were  eapaUa  of 
inhibiting  the  action  of  the  pliitinura  in  the 
contact  maw.  The  same  is  true  of  a  few 
other  Bttbstanoes  such  as  mercury  and  perhaps 
phosphoruB.  These  sul)stnnncs  seem  to  have 
whttt  niny  l>e  considered  a  pfiisonous  action 
upon  the  platinum.  Investigation  showed 
that  the  arsenic  was  contained  in  the  line 
white  fume  which  is  formcil  in  all  va-e>  vln  re 
sulfur  is  burned.  This  fume  consists  of  finely 
divided  sulfuric  acid,  and  its  complete  eon- 
denaatton  ha.^  bo<>n  one  of  tlie  unsolvabl> 
problems  of  technical  indnstr>'.  especially  in 
connection  with  smelting  phuits.  Eventually 
the  problem  was  solved  by  the  thorough  wash- 
ing end  wot  filtration  of  tho  'lowly  cooled 
gases,  with  water  or  dilute  sulfuric  acid. 

After  this  puriiieation  f mn  every  trace  of 
mechanical  impurity,  as  was  shown  optically, 
it  was  found  that  the  contact  mass  still  lost 
its  activity  (Iter  a  time,  and  here  again  pa- 
tient investigation  revealed  the  fact  of  ar- 
senic poisoning.  This  was  finally  phnwn  to  bo 
doe  to  the  action  of  tho  condemicd  sulfuric 
acid  from  the  bomers  upon  the  iron  eondena" 

ors,  wIi4rol>y  frnocs  of  ar8eniurettr<1  bvilrogen 
(arsiln)  were  generated.  This  difficulty  was 
easily  overcome,  but  when  the  prooeaa  was 
attempted  on  a  large  scale,  it  waa  Still  un- 
•»ncc»~»«iful.  Wh/'n  tho  pyrites  burners  were 
used  to  tluir  full  capacity,  there  waa  formed 
a  fmne  which  reeiated  every  attempt  at  con- 

dcnsutidn.  TIii->  wti--  unconsumcd  sulfur, 
which,  of  itself  harmless,  contained  minute 
quantities  of  arsenic,  thus  again  poisoning  the 
oojitact  mass.  The  formation  of  this  fume  was 
prevented  by  the  injection  of  steam  into  the 
burners,  which  has  other  advantapos,  in  pre- 
vrnting  the  action  of  the  condensed  acid  on 
till"  irmi  pi]"  -,  itinl  ill  hindering  the  f'lrniiif  inti 
of  hard  dust  scales  in  tiie  cooling  pi])es  and 
diambers.  Other  diflSeultiea  appeared  in  the 


cooling  of  the  contact  mass  and  in  conneo- 
tion  with  the  absorption  of  the  sulfur  trieodd, 

which  is  attended  by  a  great  development  of 
heat,  but  they  wore  slight  in  comparison  with 
those  which  had  attended  the  purification  of 
the  gases.  At  last  the  pr^xx-ss  was  established 
on  n  rriiimtfrotnl  l)n--is.  us  \^  shown  hy  tho  fact 
that  in  the  year  HH>U  the  production  of  sulfur 
trioxid  reached  the  amount  of  116,000  tons. 

The  first  interest  of  the  process  is  of  course 
for  the  manufacture  of  the  couoeutrated  and 
fuming  acids,  used  largely  in  the  oolor  in- 
dustry* but  when  it  is  ctimsidered  that  it  is 
tho  (Vfnf«!>trntp(l  noids  which  are  most  cj-o- 
uoniicaliy  made  in  this  manner,  it  is  not  diffi- 
cult to  foresee  that  in  the  near  future  the 
chanihf'f  i)ri.icss  iiiu>(  he  suin^rseded  for  all 
acids  which  would  require  concentration  in 
platinum  stills.  It  is  quite  poasible  that  the 
chamber  prooeaa  will  continue  to  l>e  used  fur 
many  years  to  come,  for  the  more  dilute  acid* 
which  rwjuirc  no  concentration,  but  even  ho, 
the  perfection  of  the  contact  process  can  be 
looked  U|> a-  little  short  of  a  revolution  in 
this  mo»t  important  of  the  chemical  induft- 
tries. 

J.L.B. 


RELIEF  SHIP  FOtt  TEE  BEITI8H  AVTARO- 
TiC  BXPSmTtOW. 

SiK  Ci.KjiENTS  Markiiam,  president  of  the 
Royal  Gi'Ographical  Society,  has  issued  ibe 
foUowinir  appeal  to  the  Soeiety'a  fellows: 

Tt  is  with  some  n'liictnncc  Ihat  I  iqip.-al 
again  to  the  fellows  of  the  Society  on  behalf 
of  the  relief  ship,  whidi  muat  leave  England 
not  later  than  Juty  next  to  obtain  newa  o^  and 
render  what  assistance  may  be  necessary  to, 
the  expedition  on  board  the  Discovery.  I 
make  this  further  appeal  in  the  belief  that  thfr 
ffllinvs  ri'j  ri  hrt'ly  rlo  not  realize  the  situa- 
tion, and  entertain  an  erroneous  impression  as 
to  how  mudi  is  expected  of  each  indtvidnaKy. 
I  am  assured  that  many,  if  nut  most,  of  the 
fellows  of  the  Society  feel  that,  unless  thoy 
can  each  contribute  a  very  considerable  siuu, 
it  would  be  useless  to  do  anything. 

T  am  partifMihirly  anxious  to  disabuse  the 
fcUo\vs  of  this  impression;  I  assure  them  that 
we  shall  be  glad  to  reoaive  any  oontribntion,. 
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however  small.  If  each  fellow  of  the  Society 
made  himedf  tes|Mm9ible  for  £9»  we  diould  be 

in  u  position  to  scud  off  tin-  rt^lief  ship  fully 
lumisWl  with  all  rcquiremeuts.  It  is  not 
ueoeMttiy  that  ead|  fellow  should  contribute 
£2  out  of  his  own  pockpt;  if  he  (fives  what  he 
himself  can  afford,  li<'  would  prnliably  hnvp  no 
difficulty  iu  obtaining  the  balance  in  small 
eontribotioos  ffomi  his  friends. 

Out  of  the  4,000  or  more  fellows  of  the 
Society,  only  150  have  contributed  to  the  funds 
for  the  relief  ship.  I  cannot  help  thinkinir 
that  when  those  fellows  wlio  have  not  con- 
tributed realize  this  they  will  come  to  the 
help  of  the  council,  without  hesitation,  in  the 
manner  I  have  suggested,  or  in  some  way 
etiually  effective.  The  council  has  maile  itself 
responsible  for  the  relief  sliip.  The  vessel, 
the  M&mtng,  has  been  purdtased,  and  is  now 

in  the  Thames  umlcrnolnj;  t]>o  iit'eL'S-ary  alter- 
ations. Whea  these  are  completed,  the  balance 
of  the  siun  mtbeeribed  will  be  quite  insofB- 
dent  to  fonusb  her  with  the  necessary  stores 
and  to  provide  an  adequate  equipment  oi  offi- 
cers and  crew. 

In  the  hope  of  enabling  the  f  diows  to  realize 
the  situntinn  and  the  Socirty'^  rc^pon'sibility, 
I  give  the  following  extract  from  the  last  dcs- 
patdi  from  Oaptain  Seott,  written  just  before 
die  DiMCOvery  left  Now  Zealand  to  make  her 
way  fhroiiplv  flic  ico  to  her  destination: 

It  in  witn  great  satisfaction  that  I  learn  that 
it  is  intended  to  Mod  a  relief  ship.  I  bad  eon- 
templated  writing  mof^t  urgently  to  yen  OD  this 
subject,  knowing  how  absolutely  our  retreat  would 
otherwise  be  cut  off  should  any  accident  result 
in  the  loas  of  the  Diaoovofy.  The  conditions  which 
rarround  the  Antarctie  lands  with  a  Mt  of 
ti>m]>r-itii(iiiH  I'ciMn  iiluiivR  iiiipr<:">-f.l  iiu'  with 

the  difference  to  those  existing  iu  high  northern 
lands,  and  I  have  fdt  that,  since  our  retreat  hf 
Vionts  to  iiny  civinzcil  >]>iit  a  practical  iiiipn';- 
sibility,  our  movcineiilsi,  iintl  the  ij?<ks  we  couttl 
rightfully  take,  must  be  greatly  limited,  if  the 
loss  of  the  ship  of  neceaaitf  implied  the  loas  of  all 
on  board. 

I  see  that  every  effort  will  be  made  to  despatch 
the  vessel  which  yon  hara  already  purchaaed  for 
the  purfMse.  It  will,  thoefore,  be  a  WTt»t  relief 
and  satisfaction  to  me  to  leave  Lyf1>'lton,  con- 
Ment  that  such  efforts  will  be  successful  aud  that 
a  line  of  retreat  is  practically  seeured  to  us. 
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I  feel  sure  that  after  this  statement  the 
fdlows  of  the  Society  may  be  relied  on  to  sup- 
port the  council  iu  an  undertaking  absolutely 
essential  to  the  complete  sueoeas  of  the 
National  Antarctic  Eipeditioo. 

THE  V.  8.  OEOLOGICAL  SURVEY. 

Is  the  U.  S.  Ueological  Survey  the  Geologic 
Brandi  is  reorganised  by  the  appointment  of 

Mr.  C.  Willard  Hayeti  to  tlie  jiosiliou  of  geol-  " 
ogist  in  charge  of  Geolo^'y  to  take  effect 
March  1,  1902.  Air.  Haye«  has  been  connected 
with  the  survey  since  1887  and  has  serred  with 
ability  in  various  relations  ns>iistant  ppol- 
ogist,  geologist,  and  since  1900  as  geologist  in 
efaaige  of  investigations  of  non-raetalliferona 
economic  deposits.  He  is  now  placed  in 
administrative  control  of  the  geologic  branch 
in  order  that  the  director  may  bo  relieved  of 
eieciltive  details  and  the  orgaiii/atioii  mny  be 
strengthened  by  the  undivided  attention  of  its 
head  to  carrying  out  the  director's  general 
policy.  By  this  appointment  Mr.  Willis,  who 
pinoo  1897  as  assistant  in  K'^^'olo^y  to  tin-  direc- 
tor has  performed  the  administrative  work  of 
geology*  is  freed  from  that  duty  and  will  be 
at  liberty  to  give  more  attention  to  the  divi- 
sion of  nreal  and  stratigraphie  freolo^^v.  of 
which  he  has  charge,  iu.  announcing  tliese 
changes  at  a  meeting  of  geologists  in  the  olBoe 
of  the  survey  on  FeLrunry  20,  the  director 
called  attention  to  the  plan  of  organization  of 
the  geologic  branch  set  forth  in  the  Twenty-  * 
first  Annual  Report,  pages  20  and  21,  and 
more  fully  elaborated  in  the  forthcoming 
Twenty-eeotmd  Annnal  Beport.  The  funda^ 
mental  idea  of  the  organization  is  that  scien- 
tific direction  and  suiH  rvi«iion  msiy  \>p  nnd  in 
most  cases  should  be  separated  from  adminis- 
trative control.  Specialists  are  placed  in 
charge  rn eli  nnn  of  investigations  in  a  par- 
ticular subject,  Messrs.  J3ecker,  Chamberlin, 
Day,  Emmons,  Hayes,  Stanton,  Tan  Hue  and 
Willis  having  been  thus  appointed,  but  their 
authority  is  in  general  limited  to  considera- 
tion and  approval  of  the  scientific  aspects  of 
the  work.  Administrative  authority  remained 

immrdiately  with  the  diroffor,  nnd  is  now  in 
a  degree  transferred  to  the  geologist  in  charge 
d  geology,  ICr.  Hayes. 
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BOIEVTIFW  NOTES  AND  NEWS. 
At  the  last  meeting  of  the  Rumford  Com- 
mittee of  the  Amcriceo  Acftdemy  of  Arte  and 

Soienccs  it  was  voted  to  appropriate  the  Bum 
of  $300  to  ProfcHSor  E.  F.  Nichols,  of  Dert- 
inoQtb  College,  for  the  purchase  of  e  epee- 
tromcter  in  furtlierancf  of  r(>?;f;irch  on 

resotumoe  iu  connection  with  heat  radiations. 

Db.  Fbanb  Boas,  profeesor  of  anthropology 
■  ill  Columbia  University  and  curator  of  nnthro- 
polojfy  in  the  American  .MuHoiim  of  Natural 
1 1  intory,  haa  been  elected  an  honorary  member 
of  the  Anthropological  Inrtitnte  of  Great 
Britain  and  Ireland. 

Phokkssor  W.  O.  At  water,  of  Wosleyan 
ruivcrsity,  has  gone  to  Havana  for  u  con- 
ference on  the  dietary  stasdarda  for  the  |mb- 
lio  institutions. 

Professok  EulUK  BoL'TROU-v,  of  the  Sor- 
)  onne,  haa  been  elected  Oifford  teetnrer  an  tiia 
I'niversity  of  C'ii-f^nv,  in  succeasion  to  the 
Master  of  BaUiol,  wliose  term  has  expiretl. 

Pkincu**!*  E.  II.  Cjriffiths,  of  Cardiff  Uni- 
vemitjr  College  haa  been  given  the  degrau  of 

Doctor  of  Science  hjT  Cambrid^?e  University. 

Dr.  M.  E.  Wadsworth,  liead  of  the  depart- 
ment of  mines  and  mining  iu  Pemisylvauia 
State  College^  haa  been  deeted  geologiat  for 
the  Pennsylvania  State  Board  of  Agriculture. 

Mh.  1Ik.srv  L.  Ward,  one  of  the  manapera 
«ik1  vice-president  of  Ward's  Natural  Science 
Ivitablishment.  Rochester,  N.  Y..  has  been 
f'<-otod  to  (Hp  position  of  custodian  ftii<I  sr-rro- 
lary  of  the  Public  Muwiun  of  Milwaukee, 
whidi  poaition  he  will  aaeumo  the  latter  part 
of  March. 

Prokkssor  E.  Mii,i.«)SKVicii  haa  boon  ap- 
1  minted  ilirector  of  the  Astnmomical  Obaerva- 
t- try 'at  Rome  as  successor  tO  Profeaaor  Tac- 
♦•hini,  who  retired  recently. 

Th8  truatoea  of  the  Ohio  Slate  Academy  of 
Science  have  made  the  following  grants  from 
the  Emerson  McMillin  rosoarch  fund:  Pro- 
fcsHf>r  T.>nil>  .font's,  Olx^rliii,  Ohio,  to  enable 
him  to  complete  his  'Catalogue  of  the  Birds 
of  Ohio,*  175;  Profeaaor  J.  8.  Hine,  Colum- 
bus, Ohio,  to  cnalilo  him  to  rotnplrU'  M-^  work 
on  the  Tabanidffi,  $50;  Professor  J.  U. 
Sckaihier  and  Ftad.  Tylor,  to  atudy  and  roput 


ou  tilc  ecology  of  Bruah  Luke,  Champaign 
County,  950.  No.  6  of-  the  Special  Fapere 
of  the  Academy  will  soon  be  printed.  It  con- 
tains the  results  of  inveatigatioQS  made  with 
the  aid  of  this  fund. 

Dr.  Cuaslbs  H.  Oiubbbt,  head  of  the  depart- 
iiiint  of  zwilnijy  of  Stanford  University,  will 
iiail  aoon  on  the  U.  £>.  steamer  Albatr<m  on 
a  six-months'  scientific  expedition  to  Hawaii, 
to  continue  the  work  conducted  last  j'car  by 
Pr.  Davirl  Starr  .Tunfiui  and  Dr.  Oliver  P. 
•lonkins.  Dr.  Uilbcrt  will  bo  accompanied  by 
Profeaaor  0.  0.  Nutting,  of  the  Univer- 
?-i'y  of  Tnwa;  Dr.  John  C  Snyder,  instructor 
in  zoology  at  Stanford,  and  Mr.  Walter  F. 
Fisher,  a  Stanford  graduate  from  the  aame 
department. 

The  Britis)i  Oovcrnnir'nt  npi">itit</<I  some 
time  sijioe  a  committee  of  experts,  consisting 
of  Lord  Reyleigh,  Sir  S.  Wolfe  Barry  and 
Professor  Ewing,  to  ascertain  how,  if  possible, 
the  vibration  of  the  Central  liondon  'tube,' 
whidi  ia  cauaing  serioua  injury  to  property 
om^ioadf  cnn  be  prevented.  The  committee 
rf^oommrnd'?  BuKsf itutlii>r  carriages  with  mo- 
tors underneath  for  the  locomotives  now  uaed. 

Db.  Adolt  ICsTtt,  director  of  the  patho- 
logical Inatitute  for  the  New  York  State  IIos- 
pitals,  gave  an  addrwis  entitled  'Conditions  for 
Pt^ychiatric  liasearch,'  before  the  Philadelphia 
Neurologieal  Society  on  Febntaiy  SS.  After 
tfio  fl(Mr<^>s  n  rcooption  was  tendered  Dr. 
Meyer  at  the  Univensity  Club. 

Dr.  I.-  O.  HOWABO,  entomologist  of  the  U.  S. 
DopartiMi'iit  of  Agriculture,  gave  the  annual 
publio  lecture  before  the  Brown  Cliaptor  of 
the  Society  of  the  Sigma  Xi  on  Wednesday 
evening,  Fehruaiy  26,  hia  anbjeet  being  'The 
I'ractical  Applications  of  Eiitoniolo^Ii  al  Sci- 
ence, with  special  reference  to  Sliade  Tree 
Inaeeta.* 

Tab  death  u  anaeunoed  of  Vi.  William 

Martindale,  a  prominent  Brftiah  pharmadat 

at  the  age  of  sixty-otic  ypars.  Up  had  b<v'n 
president  of  tlie  Pharmaceutical  Society  and 
waa  for  many  yean  one  of  its  board  of  ex- 
aminers. 

Tbb  death  ia  also  announced  of  Dr.  Charles 
Btuart^  a  weU-known  I'ina**^*'  imturaliat 
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Civil  service  examinationB  will  bo  held 
in  New  York  City  on  March  15,  for  the  fol- 
lowing poAitions  in  the  reorganized  Patho- 
lofrienl  Tnstitntr:  Associate  in  chemistry 
(11,800);  UMociato  in  oUnical  p^ohiatry 
($1,900)  ;BBM>date  in  nearopafhology  ($1,800). 

The  Pruasian  Budget  for  1902  appropriates 
20,000  Marks  fur  further  stuflv  of  menns  of 
prevention  and  early  diagnosis  o£  typhoid 
fever;  10,000  Ifarke  to  tlie  Committee  for 
Cancer  Koaenrch,  and  5^.000  Marks  to  be 
applied  to  the  erection  and  nmiutenanoe  of  a 
eaneer  ward  a&d  Uboratory  in  oonneetion  with 
tbe  CStaritu  Ilospital  at  Berlin. 

The  newly-organized  Anicricun  Electro- 
Chemical  Society,  which  now  numbers  294 
owmbem,  will  hold  its  &8t  meetinc  at  Flnla-> 
dclphia  on  April  3,  4  and  5. 

The  general  meeting  of  the  American  Phi- 
losophical Society,  to  which  we  have  already 
eallcd  attention,  will  be  held  in  Iba  ball  of 
the  Society  in  Indopenrlent  Square  on  Aj)ril 
3,  4  and  5.  The  morning  sessions  begin  at 
10:80  A,  M.  and  the  afternoon  seaaions  at  9 
p.  M.  Members  intending  to  be  present  wlio 
have  not  yet  notified  the  Committee  on 
Aramgements  to  that  effect  are  particularly 
re(|ucstcd  to  do  SO  without  delay.  Luncheon 
will  be  sen-ff!  in  the  rooms  of  the  Society.  A 
reception  will  be  given  to  the  members  by  the 
preaident  and  managera  of  the  department  of 
archeology  of  the.  University  of  Pennsylvania 
at  the  Free  Muaeum  of  Science  and  Art, 
ThirtT^onrth  and  Spruce  Streeta,  on  Thnri- 
dajeTening,  April  3.  at  9  o'clock.  The  visit- 
ing members  will  be  the  ptiosts  af  the  re^itknt 
members  of  the  Society  at  dinner  on  Friday 
evening',  April  4.  A  considerable  number  of 
importnTit  pnpera  hnvv  hprn  promised,  a  li??t 
of  which  will  bo  published  later  in  this  jour- 
iial- 

Undbr  the  auspices  of  the  department  of 
soology  of  Tolumbia  University  Dr.  Jacques 
Loeb,  profei^sor  of  physiology  and  experi- 
mental biology  Bt  the  Univentty  of  Obieago, 

will  give  in  March  a  course  of  h'Ctiiros  on  'The 
Dynamics  of  Living  Matter.'  Tbe  subjects 
an; 

starch  19,  '  Tlie  Gonernl  Cliemicul  C'liaraetor  of 
Life  rttenomena     March  19,  '  Tbe  General  Pbys- 


iciii  Constituliou  of  Living  Matter';  March  20, 
'  Protoplasmic  Motion,  Muscular  Contraction  and 
Call  Division'}  Marah  21.  'The  BffeeU  of  the 
Galvanic  Cumnt  npoe  life  Phenoinena Match 

24,  '  Tlie  Kffc«ts  of  lona  upon  Various  Life  Phe- 
nomena'; March  25,  "Hie  KtTe<.ts  of  Light  and 
Heliot  ropism  ' ;  March  2(1,  'Artificial  Partheno- 
genesis and  tbe  Problem  of  Fcrtilizatioa '  j  March 
27,  '  Regeneration  and  the  BevenlUUtif  of  tlie 
Process  of  Derelopniftnt.' 

Dtu  AuBXANDEB  Macfablanb  will  giv9  at 
Lehigh  Univeieity  during  Ifiaridi  a  ooone  of 
lectures  on  Britiah  mathematicians  of  the 
nineteenth  oontury,  the  dates  and  aubjeota 
being  as  follows: 

Mareh  U,  5  p.m.,  'James  Clerk  Maxwell'; 

March  15,  11:30  A.M.,  'Henry  Tnhn  Stephen 
Smith March  18,  6  r.u^  '  William  John  Mac- 
qnom  Rnddn';  Hare)i  21,  6  p.w.,  'James  Joseph 

Sylvi\stt>r';  March  22,  11:30  a.m.,  'Peter  Guth- 
rie Tait';  March  25,  5  p.m.,  *  William  Thomson, 
flnt  Lord  Kdrin.' 

A  ooonaa  of  nine  leetuiee  upon  *  Science  and 

Travel'  has  hocn  arranged  by  the  Finhl  roliun- 
bian  Museum,  Chicago,  for  Saturday  after* 
noons  in  Mardi  and  April  at  8  o'clodc.  The 

lectures  will  he  illustrated  by  sterooptioon 
views.    The  8ubj<'cis,  ilates  and  leeture«^  nr«»: 

March  1. — ^' Texas  Petroleiun':  Dr.  Wuxl^m 
B.  Pmum,  professor  of  flsld  and  eeonoiaie 

f>(i>l(vy,  University  of  Tcxss,  sud  director  cf  the 
university  mineral  8ur\'ey. 

March  S.— 'The  Sun  Daooe  of  the  Chcgpsons  and 
the  Arapnho  *:  Dr.  Hkoroe  A.  Dorset,  curator  of 
anthropoluK^',  Fii^liI  Columbian  Museum. 

March  15. — 'The  Northern  Rocky  Mountains': 
Dr.  St(  AKT  Wei.ler,  assistant  professor  of  paleoilo 
tologic  fe'eulogy.  University  of  Chieago. 

March  22. — '  Geological  Field  Work  in  the  Iron 
and  Copper  Districts  of  the  Lake  Superior 
Keglon';  Professor  TT.  8.  Obaitt,  Korthwestem 
University,  Evanston,  Illinoin. 

March  29.— ^  Birds  and  their  Nests':  Dr. 
Jambs  Roixnr  SimrAKB,  University  of  Chleage. 

April  5. — '  Insects  of  Sonthorn  rem  nnd  Bo- 
livia': Mr.  WiLUAM  J.  Oebhard,  as&istant 
curator,  Dividon  of  Batomology,  Field  Odituabian 

MuHeuni. 

April  12. — '  Interpretation  of  Some  Features  of 
Landscupc':  Professor  Conwat  MAClflUiAir,  Ual* 
versity  of  Minnesota,  Minneapolis. 

.\pril  19. — ''Recent  Bxplorattons  <n  Pretitatorlo 

Hopi  Ruins,  Arizona'  (Stanley  ^lit  isnniik  Ex- 
pedition) s   Mr.  C.  L.  OwBif,  assistant  curator. 
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Division  of  Archeology,  Field  Columbian  Mu- 
Huni. 

Apiil  26. — ^"The  Ctow  IjuUaiu  of  MosUba,  A 
WesMim  Plunt  IVib*':  Mr.  B.  C.  CiiiiB,  uiialaBt 
curator,  DiTiafon  of  Etlwolqgjr,  FMA  OoliuBUmii 

Wi  kam  fvom  the  London  TimM  <bat  tlie 

Governuient  of  IniJin,  wliich  some  time  smee 
seleoted  an  officer  of  the  Jk'orest  Department  to 
study  the  uiaeet*  injiuribiia  to  fonste,  move 
xecently  appointed  an  inspector-general  of 
agriculture.  It  is  reported  now  to  bo  eonsidor- 
ing  a  further  important  step  iu  tlie  same 
direction,  in  the  shape  of  the  establishment  of 
a  scientific  board  to  wopcrate  with  thn  inspec- 
tor-general. Probably  it  would  oonsist  of  an 
eooaomie  botsnist^  entomologrist,  geologist  and 
chemist.  Agriculture  i-  >>y  Tur  the  greatest  of 
Indian  industries.  The  institution  of  a  staff 
of  trained  inquirers  to  bring  the  light  of  West- 
em  science  to  battle  with  .the  kctoil  of  its 
rh'u-{  encniiea — drought,  insect  pests,  and 
obstinate  human  ignorance — would  be  in 
entiTe  aaeonfaiioe  vitfi  fbe  enli^teiiBi]  spirit 
of  LotcI  Curzon's  adiDinistrstioi). 

Prokkrsor  M.  Fostkr,  secretary  of  the  Koyal 
Society,  has  addressed  a  letter  to  the  London 
TimM  explainhic  the  relation  of  the  Royal 
Society  to  the  propost-d  British  Acadomy.  TTo 
says:  A  committoo  of  the  Society  was 
appointed  to  oonsider  Tarions  suggestioDB 
which  had  been  made  to  the  Society  as  to  the 
representation  of  philosophico -hiHtoriciil  stud- 
ies in  an  'academy,'  and  to  state  'the  various 
Masons  whidi  may  be  urged  for  and  against' 
the  ppvornl  snfrtrcsttoTi?.  It  is  quite  incorrect 
to  speak  of  the  eminent  persons  in  question 
as  'applicants'  for  membership,  or  of  the 
committee  as  appointed  to  consider  whether 
the  Society  could  recognise  their  claims,  or 
should  extend  their  ebarters  in  order  so  to 
do.  though  the  eoBunittee  did  incidentally 
inquire  into  the  ivtwpr'  ^ivpn  to  the  So<>HMy 
by  the  charters,  and  came  to  the  conclusion 
that  the  aboTe-mantioned  studies  eonld  be 
inrhidrd  in  thr-  work  of  the  Society.  The  fniir- 
gestions  were  four  in  number — one  proposing 
the  creation  of  an  independent  organisation 
and  three  proposing  the  promotion  of  these 
studies  within  the  Royal  Society  itself  in 
three  different  ways.    The  committee  in  its 


report  made  no  reconuuendatious;  it  simply 
'stated  the  reasons  for  and  sgainst'  The 

ooimcil  consulted  the  whole  body  of  fellows 
at  a  special  meeting,  and  subsequently  passed 
a  resolution,  the  meaning  of  which  was  that 
it  appvoved  <tf  tiie  first  suggestion. 

Tbb  British  llsteorological  Council  has 

presented  a  report  to  the  Tloynl  Socioty  which 
haa  been  issued  as  a  government  blue  book. 
The  work  of  the  office  is  sunnnariaed  under 
tlie  following  heads:  fl)  Ocean  Meteorology 
— the  ooUection,  tabulation  and  discussion  of 
msieorakgicsl  dala  for  all  parts  of  the  ocean 
travflned  by  British  ships.  The  preparation 
and  issue  of  charts  or  other  publications  exliib- 
iting  the  results  obtained  from  the  diseussiou 
of  ib/i  obaervatioiM.  The  issue  of  meteorokg- 
iral  instruments  for  use  on  board  the  ships  of 
the  lioyai  Navy,  and  for  obeenrers  belonging 
to  the  merchant  service,  with  which  is  asso* 
ciated  the  supply  of  instruments  to  the  tele- 
graphic reporting  stations,  etc.  (2)  Weather 
Tole»fraphy — the  collection  of  obserrntions 
transmitted  by  t*k"Krnph  three-  tiinos  in  each 
day  from  w>lu<.'t<Hi  stiUions  in  the  British  Islrs 
(chiefly  on  the  coasts)  and  on  the  contment 
of  Europe^  the  preparation  of  a  daily  icpott 
eiiihodying  ihc  ohsorvations  and  of  forecasts 
of  weather  based  upon  tbem,  and  the  issue  of 
warnings  to  ports  «tt  the  eoaats  of  the  United 
Kingdom  whenever  there  an  indications  of 
the  approach  of  severe  storms.  (3)  Clima- 
tol<^* — tlie  collection  of  information  of  vari- 
ous kinds  from  observatories  and  other  land 
stations  in  the  British  Isles  and  from  a  f(?w 
stations  iu  British  poesessions  or  in  foreign 
countries  with  the  view  of  extending  Ae 
accurate  knowled^  of  the  meteoroloffica!  con- 
ditions obtaining  in  the  various  districts  in 
which  the  observations  are  made,  and  of  the 
changes  to  which  they  are  suhjeCt.  (4) 
Lihrarv- — for  the  collietion  and  prescrvntion 
of  weather  maps  and  other  publications  issued 
by  the  colonies  and  dependendes  of  the  6rit> 
ish  Kmpirr  nnd  hy  foreign  countrlf^?.  sn  that 
they  may  be  available  for  consultation  by 
those  requiring  infcnnation  as  to  the  weather 
in  various  parts  of  the  globe.  (5)  Miscel- 
laneous investigations.  (6)  PubUoaticos.  (7) 
Finance. 
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Vafure  states  that  an  aBtronomical  observa- 
toiy  has  been  erected  and  equipped  by  the 
Beoipd  Qawmaaat  «t  th*  Pkwidanoy  Ool- 
lege,  Calcutta,  aiiid  ma  xtoetkiij  opened. 
The  idea  of  providing  means  for  the  instruc- 
tion of  Indian  youths  in  practical  astronomy 
im  eoBcwived  about  flvtt  Twm  ago,  yAtm  fhe 
Maharaja  of  Tipperah  presented  to  the  Presi- 
dency College  an  equatorial  telescope  by 
Qiubbb  4|-moh  ^pertnve.  On  Dr.  J.  0.  Bom^ 
w^ammt^tka,  Government  of  Bengal 
agreed  to  provide  a  building  suitable  for  ob- 
servaliouis.  But  it  was  not  done  until  after  the 
eelipae  of  laanaiy,  189e»  when  die  pmto- 
sional  and  amntr-ir  astronomers  who  visited 
India  caused  active  intereet  to  be  taken  in 
boildinf  the  obHrratoxy.  Fzoin  an  eitiele  in 
the  Pioneer  Mail  it  appean  that  the  chief  in* 
strument  of  the  observatory  «  a  7-in''h  equa- 
torial by  Sir  Howard  Grubb,  with  an  elec- 
trically controlled  driving  dock  and  with  alae> 
trie  lights  for  n1!  the  graduated  circles.  The 
telescope  will  generally  be  used  for  ej9  obeer- 
^tidmm,  but  Ae  obj«et*gIaw  nuqr  be  adapted 
to  photography,  and  the  mounting  of  the  tele- 
scope is  of  a  strength  that  will  admit  of  its 
being  used  for  spectroscopic  examination  of 
the  son  or  the  brighter  itan. 

At  a  meeting  of  tlie  members  of  the  lioyal 
Institution  on  Tebruary  3  thanks  were  re- 
turned to  Sir  IVederiek  Bramirell,  for  hie  do* 
nation  of  £10(K  and  to  }t(r.  Frank  HoCQein,  for 
his  donation  uf  £50  to  tlie  fund  for  the  promo- 
tion of  experimental  research  at  low  tempera- 
tnrea.  It  wtm  aunouneed  that  Ihe  loHowing 
valuable  relics  of  ^fichael  Faraday,  bequeathed 
to  the  institution  by  the  late  Mr.  Thomas  J. 
F.  Deacon,  had  been  reoeiTed;  Medala  of  iSver 
and  bron/c  (numbering  20  in  all),  and  includ- 
ing the  FuUcr  medal  of  182?,  two  Copley 
medals  of  1832  and  1838,  two  Newtou  medab 
of  the  Royal  Society,  1888  and  1888,  and  the 
Eumford  medal  of  1S4C;  and  two  forei^ 
Orders,  contained  in  a  small  mahogany  box; 
a  book  of  portraiti  and  antograidifl,  ineluding 
OTKinnl  letters  from  the  Prince  of  Wales  and 
Prince  Alfred,  Louis  Napoleon,  Humphry 
Davy,  Thomas  Young,  Humboldt,  John  Dal- 
ton,  Vha«eO»  llai7  Sooiarville  and  many 
odwrs;  a  dagnerrotype  of  a  oooaultation  of 


Faraday  with  Professor  Daniell;  a  drawing  in 
colors  of  the  laboratory  of  the  Royal  Institu- 
tion, and  a  manuscript  book  entitled  'A  Glass 
Rook  for  the  Reception  of  Mental  Execoiflla 
instituted  July,  1818»'  ooDtainiag  oomtribntionB 
by  Faraday. 

The  following  sets  of  scientific  books  were 
recently  eoM  at  auction  in  London:  Tha 

Alpine  Journal,  from  the  commencement  in 
1863  to  November,  1901,  £29  IO3.;  C.  Cooke, 
'  IlluBtrations  of  British  Fungi,'  and  supple- 
ment, 1881-01,  nidi  upwards  of  700  oolorad 
plates,  £23;  the  Quarterly  Journal  of  fhe 
Geological  Society  of  London,  from  the  com- 
mmoement  in  1845  to  Auguat^  1901,  £16; 
Sowerby's  'British  Botany.'  13M,  eto..  £33; 
the  publications  of  the  Paht'ontoRraphical  So- 
ciety, 1848-07,  £17  16a.;  H.  G.  L.  Eeicheabach, 
'Iconee  Flora  Gennanion  et  Helvetii^'  ete., 
iBno  99,  23  volumes  with  upwarda  of  9ii000 
colored  plates,  £03  10s. 

Vfa  learn  from  the  London  Times  that  under 
the  preeideney  of  Dr.  Morris,  the  Imperial 
Oominissioner  of  Agriculture^  tiie  foiirth  Weak 
Indian  Agricultural  Conferenee  was  held  at 
Barbados  on  January  4  and  Q  last,  there  being 
a  lafge  gatliaring  of  -010  lepioeeutatiTee  of 
the  botanical,  chemical,  and  educational  de- 
partments, and  of  the  chief  agricultural  socie- 
tiea  in  the  W«at  ibtdtee.  The  proceedings  were 
opened  by  Sir  Frederic  Hodgson,  the  governor 
of  Barbailo.s,  hi  an  address  of  welcome.  In  his 
presideutiul  uddroEts  Dr.  Morris  passed  in  re- 
vieir  the  Tsrioua  indnstriea  <tf  the  islands, 
from  sugar  to  bee-keeping  and  onion-growing. 
With  regard  to  the  question  of  central  fac- 
tories be  expressed  the  hope  that  in  some  of  the 
sniiiller  sugar  island.'*  it  lind  approached  astsge 
when  the  details  may  bo  submitted  to  the  con- 
sideration of  the  planting  community.  In 
Barbados  the  opinion  is  not  unanimous  that 
central  factories  would  materially  improve  the 
condition  of  all  classes  of  the  community.  It 
is  only  proposed  to  introduoe  factories  grad- 
ually, but  so  long  as  nothing  is  done  it  is  diffi- 
cult to  look  forward  with  any  degree  of  com- 
fort to  the  future  of  the  sugar  industry  of  the 
island.  Papers  on  TSOrious  subjects  were  read 
and  discttseed,  sugar,  naturally,  taking  the 
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foremost  iilnn^.  Thero  were  conimunii  ati  ins 
on  su^ar-cuuo  experiments  ia  Barbados, 
Antigua,  St.  Kttts,  Trinidad  and  Britnb 
6uiana,  In  Guiana  an  important  featUTS  baa 
bet'ii  iho  trials  of  canos  on  an  o-state  scalo,  in 
addition  to  t]\o  necussary  small  plots.  It  is 
fully  realized  by  the  offieiab  of  the  Imperial 
AKficultural  IVpartuJcnt  that  a  "(n  nu  .n^  nt 
tempt  must  be  made  to  raise  the  general 
standard  of  intdligenee  amongst  all  olaaaes; 
and  it  is  in  contemplation  shortly  to  com- 
monce  the  publii-ation  of  a  fortnightly  pajxir, 
the  Aijricullural  Sews,  cuutainiiix  hints  and 
advice  in  regard  to  all  points  of  intarest  in  the 
islands. 

rslVKRHlTY  AND  BDVCATIOyAL  NEW8. 

It  is  announced  that  Air.  James  StiUman, 
of  New  York,  has  given  $100,000  for  the  estab- 
lishment  of  a  chair  of  anatomy  in  the  Har- 
vard Medical  School. 

Tun  University  of  Wooster,  Wooeter,  O., 
sucoeesfnily  completed  on  February  81  a  cam* 

paigii  to  rnisc  if  1  }0.(Xwi  in  ordor  !*>  scriirc  two 
large  conditional  gifts, $100,000  by  Mr.  Andrew 
Came^e  and  $50,(KK:»  by  Mr.  L.  H.  Severance, 
of  Clereland.  In  place  of  the  buihling  which 
was  destroyed  l\v  fitc  i  n  DeetnilM  r  11.  there 
will  be  erected  a  main  building  ctmtaining 
lecture  rooms,  a  building  for  ohemistry  and 
phj'sics,  a  bniMinfr  f'>r  fiinlnf:^^'  fuirl  ^'luldtry. 
an  academy  building  and  a  heating  plant. 

It  i«  propeeeil  to  establish  in  New  York 
City  a  branch  of  the  Catholic  UniTMSity  of 
America,  to  be  known  as  the  Department  of 
Pedagc^y. 

Mr.  Johh  D.  Bookepblueb  has  giTen  |6/K)0 

to  Washington  and  Jj-*-  T'nht-rsilyj  tbus  oom- 
pleting  the  fund  of  $100,(X«)  fnr  a  memorinl 
to  tbe-late  President  William  L.  Wikuu,  in  the 
form  of  an  endowment  for  the  obair  of  eoo* 

nomics  and  political  science. 

The  trustees  of  the  University  of  Pennsyl- 
rania  haTe  awarded  the  contract  for  the  con- 
struction of  the  new  Medical  Laboratories.  In 
the  fxt«'nt  of  the  plan  an<l  in  thf  c<>vf  of  this 
addition  to  the  facilities  of  the  University,  it 
is  the  most  important  agreement  evw  entered 
Ti'  I  by  the  corporation.  Since  the  study  of 
the  subject  was  first  begun,  the  scope  of  the 


IiiiriHi'^i"<  fo  be  attained  has  r-o  widened  that 
from  the  original  projected  cost  of  two  hun- 
dred thousand  dollan,  three  years  ago,  the  coit 
of  the  ("ompletcd  undertaking  now  entered 
upon  will  be  about  six  hundrtxl  thousand  dol- 
lars. The  study  of  the  plans  has  co\ered  all 
the  seientific  meilical  htfaoratories  both  in  Ea* 
ro|>r  and  in  this  c<i'iTitr>-:  :iinl  the  faculty  of 
medicine  feel,  and  the  incnibcrs  of  the  medical 
committee  of  the  trustees  feel,  that  the  nsdh 
as  suhntitted  by  the  architects,  Messrs.  Cope 
&  Sfi'wardson,  will  repay  all  the  attention  and 
study  and  pains  which  have  been  taken.  The 
building  will  Iw  wholly  fin'-pniof.  »nd  its 
ext^^-nt  i»iny  [»■  nndt  r^to'id  when  if  i-  known 
that  its  front  on  Hamilton  Walk  is  three  hun- 
dred and  forty  ^oet,  and  ^  depUi  of  tit  wei^ 
em  wing,  one  hundred  and  ninety  feet  Pro- 
vision in  respect  of  north  light  and  of  qoist 
and  of  freedom  from  dM  lisa  bean  made  for 

oriinnal  work  in  all  three  of  die  laboWtOltM 

inchuled  in  the  building. 

Prokkssor  Josiaii  Rovce,  proft^ssor  of  phi- 
losophy at  Harvard  University,  and  Professor 
J.  Mark  Baldwin,  professor  of  psychology  tt 
Prinofton  University,  wil!  lot-lurr  U-fDn-  tlip 
summer  school  of  the  University  of  California 
during  Jnly. 

At  Cambridge  ITnivsrsity  ^iieseor  TiUen, 

F.R.S'.,  hns  been  apiwinled  an  elector  to  the 
chair  of  chemistry  i  Lord  Xlayleigh,  F.ILS.,  sa 
elector  to  the  chairs  of  ehemistiy  and  of 
niei-hanism;  Dr.  Hill,  to  the  anatomy  chair; 
.\ri.  F.  Darwin,  F.RS.,  to  the  botnny  oliaif, 
I>r.  Hinde,  F.R.S.,  to  tlie  geology  chair 
( Woodwardian) ;  8ir  O.  0.  Stoina,  FJU9.,  ts 
the  .TacktJonian  and  Cavendish  chairs;  T>r.  D. 
MacAiister,  to  the  Downing  chair  of  medicine; 
Dr.  Hugo  ICOller,  F.R8.,  to  the  diair  of 
mineralogy;  Professor  E.  Ray  Lankottf, 
F.ll.S.,  to  the  chair  of  ?.i%(ilopy  and  eoni|>ara- 
tive  anatomy;  Professor  McKendrick,  F.RS., 
to  the  chair  of  physiology;  Lord  Lister,  F.RS., 
to  the  chair  of  patholopy;  nnd  Frof-^Hor  Mar- 
shall Ward,  F. K,S.,  to  the  chair  of  a^:rif  iil'un\ 

Dr.  Franz  WuaiKLU  Neoeb,  curator  in  the 
Botanical  Husenm  at  Hunieh,  baa  bean  csOsd 
to  a  professorahip  in  the  School  of  Toieetiy  at 

Eisenach. 
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TBK  SOCIETY  FOR  PLAST  MORPUOLOQY 
AND  PBYBIOLOQY. 

The  fifth  regular  annual  meeting  of  this 
Society  was  held  at  Columbia  Univeraitj', 
New  York  City,  December  '^l,  1901,  and 
January  1,  1902,  under  tlie  pnaidemey  of 
Dr.  Brwin  F.  Smith.  There  was  a  good 
attendance  of  members,  and  the  meeting 
was  in  all  ways  snceessful.  Priondly  i^rect- 
ings  were  exchanged  by  telegraph  with  tlie 
botaniBts  in  wwion  at  Chieago.  Somebnai- 
ness  of  general  interest  waa  transacted,  of 
which  a  full  acponnt  ^\^ll  be  found  below. 
This  included  action  upon  the  report  on 
the  Boiamtehn  C«nf rotUolf  and  fhe  Aaao- 
eiation  Internationale  des  Botanistes,  the 
noini nation  of  Amprican  members  of  the 
executive  committee  of  the  Association  In- 
ternationale, and  the  report  on  the  College 
Entrance  Option  in  Botany.  The  following 
new  members  were  elected :  Miss  Margaret 
Porjruson,  AVellosley;  Messrs.  Ernst  A. 
)$(ssey,  Woshingtuii;  T.  £.  llazen,  St. 
Johnabnry,  Vt;  A.  S.  Hiteheoek,  Waah> 
inptoii;  C.  F.  Hottea,  Urbana,  111.;  E.  C. 
Jeffrey,  Toronto;  and  TJ.  11.  Tnir,  Wash- 
ington. The  followinfr  officers  were  elected 
for  the  ensuing  year:  Pi'csident,  Professor 
Yolney  M.  Spalding,  Univaraity  of  Miehi" 
gan;  Vice-President,  Profefssor  Byron  D. 
TTalntofl.  Rntircrs  Cnllerre;  Secretary-Treas- 
urer, Professor  W.  F.  Ganong,  Smith  Col- 
lege. The  Society  will  meet  next  year  wiHi 
the  other  aoeietiea  at  Washington. 
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On  the  aftpnioon  of  January  1  tlie  So- 
ciety adjourucd  to  the  New  York  Botanical 
Garden  at  Bronx  Parl^  where  the  mnsenms, 
laboiatories  and  coUeotiona  of  living  planta 
were  shnwn  by  ineinhers  of  the  Gfirclen 
stall,  and  Professor  MacDougal  exhibited 
some  new  appliances  developed  in  connec- 
tion with  hia  phyaiologioal  work. 

Among  the  enjoyable  social  featurea  of 
the  meetin?  wore  the  hinchpon  pvcn  to  the 
Society  and  its  guests  at  the  Teachers  Col- 
lefro  by  Profenor  Lloyd,  and  the  veiy 
pleasant  informal  dinner  of  the  botanists 
on  Wednesday  evening'.  The  hospitality  of 
the  New  York  botanists  to  the  members  of 
the  Society  and  their  guests  was  most  cor- 
dial, and  eontribttted  greatly  to  the  pleaa- 
are  and  profit  of  the  meeting.  A  trroup 
photoirraph  of  the  Society  was  taken,  re- 
sulting in  au  excellent  picture,  concerning 
the  ooat  and  other  partienlara  of  which  in> 
fopaatkm  will  be  fuiniihed  by  the  aecre- 
tary. 

The  addrm  of  the  retiring  president, 
Dr.  Erwin  R  Smith,  waa  delivered  at  the 
dinner.  It  dealt  with  *  Plant  Pathology, 
a  Retroprospect  and  Prospect.'  It  willaoon 
appear  in  full  in  Science. 

^le  following  papers  and  reports  were 
preaented  and  diaeuased.  Owing  to  the 
crowded  condition  of  the  program  at  the 
precedin>»  meetings,  papere  were  aecepted 
this  year  from  members  and  nominees  to 
memhenhip  only.  The  abetracta  are  pre* 
pared  by  the  authora. 

Artifiaul  Changes  afftcting  the  Vtgciaiion 
of  the  Evron  Swert  Profeeaor  T.  M. 
Spaldino,  University  of  Michigan. 

Tn  the  coiirse  of  a  botanical  survey  of  the 
Huron  river  and  valley  it  has  been  found 
that  artificial  changes  induced  by  the  erec- 
tion and  breaking  down  of  dama  have  been 

followed  by  rapid  and  extennve  readjust- 

mimt  ;irw!  ;i(!;i|>tation.  Chancres  of  wfi1<  r 
level  and  rapidity  of  current  are  respon- 


sible for  somo  (if  ilif  most  strikiu;?  phe- 
nomena. Several  species,  among  them  Poly- 
goHum  emermm  and  Solanum  Dulcamara, 
exhibit  ranarkable  plaatieity,  and  tfadr 
stiuetural  chanjjes  are  such  as  enable 
them  to  play  tlie  part  of  aquatics  or  of 
land  plants  us  the  raising  or  lowering  of 
the  water  level  may  require.  Charts  are 
being  constructed  to  ahow  the  prewmt  dii- 
(rihution  of  the  various  plant  societies  of 
the  river  and  valley  in  the  vicinity  of  Aim 
Arbor. 

-4  Floating  Tropkul  Jlol'mical  Laboratory: 
Dr.  John  W.  iiAKSHBERQEB,  Uuiversity 
of  Pennsjh  unia.  (Illnatrated.) 
The  Indiea,  lying  in  cloae  proziaiity 
to  the  T^iiifcd  States,  are  easily  nfcessible  to 
American  botanists.  By  means  of  lantern 
slides,  a  few  of  the  possible  lines  of  research 
work,  auggeated  on  a  vleit  to  the  Bahanua, 
Haiti  and  Jamaica  during'  the  amnmer  of 
1901,  wrre  illiistrateJ.  It  was  sM<r£re<ifpd 
that  an  investigation  of  the  mature  bending 
of  the  trunk  of  the  eoeo-nnt  palm,  of  the 
pollination  of  the  West  Indian  grown  figs 
(Fie us),  of  the  ecologic  relationship  of  the 
plants  of  the  strand,  of  the  xerophytic  and 
niesophytic  forests,  might  be  undertaken 
witb  profit  Aa  many  of  the  ialandi  have 
an  irregular  coast  line,  are  somewhat  in- 
aceessihle,  and  as  the  inhabitants  of  Haiti 
look  with  suspicion  upon  strangers,  it  waa 
tilought  adviiable  in  inveatigating  the  floia 
of  the  various  islands  to  vint  them  h7 
means  of  a  steamer  fitted  up  as  a  tropiesl 
research  laboratory.  The  steamers,  Nor- 
wegian built  (sneh  as  the  Belvtmon  and 
Jiff.  Temon  of  the  Cameron  Line),  cat 
a-\vny  fore  and  aft,  were  thought  belt 
adapted  for  the  pxupose. 

Th6  PhytiOogy  of  Sea  Waiers  Dr.  Bod* 
NET  H.  Tiu^  Department  of  Agriml> 

ture. 

The  studies  reported  were  made  at 
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Wood's  HoU,  Man.,  dunng  portions  of  tiie 
last  three  summera.  The  plant  moat  lued 

was  Cladophora  gracifin.  This  alga  was 
aibl«  to  survive  temporarily  in  a  cane-sugar 
solution  ooDtainiDg  1.2  gram  mdeenleB  per 
liter  of  solntiott  without  apparent  injury, 

anfl  r-arnVfl  on  its  functions  with  seeming 
regularity.  A  greater  or  less  proportion  of 
the  cells  lived  in  concentrations  between 
0.3  gtm.  mol.  and  1.6  grm.  moL,  hut  at 
the  extremes  unbalanced  osmotic  forces 
wrought  injury  to  the  youncrer  cells.  The 
plants  were  fatally  affected  within  an  hour 
by  wlutiotia  of  sodium  eUorid  in  all  oon- 
eentFationfr  and  in  a  solution  isotonic  wifh 
sea  water  were  unable  to  respond  to  plasmo- 
lytic  tests  after  about  one-half  hour.  A 
progressive  s>^thesis  of  artifieial  sea  water, 
eontaining  those  substanees  prcMmt  in  a 
quantity  equal  to  five  thousandths  of  one 
per  cent.,  wa.s  made.  Death  in  a  solution 
containing  the  proper  amount  of  sodium 
ehlorid  took  place  in  about  a  half-hour. 
When  to  this  magnesium  salts  were  added, 
no  marked  ehanee  in  the  period  of  survival 
was  seen.  The  addition  of  the  trace  of 
ealdnm  sulfate  required  extended  the  time 
of  survival  to  about  two  hours.  On  the  fur- 
ther addition  of  tlie  potassium  compounds, 
the  plants  lived  for  about  twenty- four 
hours.  Although  isotonic  with  natural  sea 
water,  this  artificial  mixture  was  less  saline 
to  the  taste  timn  the  former.  On  adding 
further  sodium  ehlorid  f  abotit  three- 
fourths  per  cent.)  until  equal  salinity  to 
the  taste  was  obtained,  the  artificial  solu- 
tioD  was  found  to  be  capable  of  supporting 
an  apparently  normal  existence  in  the  alga 
for  eight  days.  Evidence  that  cannot  be 
sununarised  here  was  presented  in  support 
of  the  view  that  not  only  the  actual  amount 
of  substanees  dissolved  is  eoneemed  in  the 
physiological  l>ehavior  of  sea  water,  but 
that  the  form  in  which  these  things  there 
exist  is  important.  Farther  work  is  in 
progieai. 


Oil  the  Teaching  of  Ptani  Phfftiohfnf  ^ 

Large  Elementary  Clas&es:  Professor  W. 

P.  Ganono,  Smith  College. 

The  author  called  attention  to  the  fact 
that  &e  advance  of  Beii»iee  depends  not 
only  upmi  fhe  aequisition  of  new  knowledge 
and  its  correct  interpretation,  but  also  upon 
its  utilization,  of  which  one  phase  is  its 
application  in  education.  Plant  physiology 
is  rapidly  rising  in  edueational  favor,  but 
a  chief  obstacle  to  its  more  rapid  advance 
is  the  difRculty  of  teachinp  it  to  lai^ 
classes  by  proper  laboratory  methods.  It 
was  pointed  Out  that  many  of  the  practieal 
difikeulties  are  disappearing  with  the  im> 
provement  in  meth  iris  and  appliance??,  nnd 
ultimately  the  subject  will  be  taught 
tfarongh  individual  experimentation.  This 
is  not  yet  praetieable  in  large  dementaiy 
classes,  and  at  present  students  must  be 
taii'.dif  <n  maAHf.  After  tfial  I'f  •'.•I'-iniis 
pluus  tlie  autlior  had  attained  fair  success 
by  selecting  the  ten  or  twelve  meet  funda> 
mentnl  experiments  and  setting  them  up, 
with  full  explanations,  before  the  class,  re- 
quiring the  students  individually  to  make 
records  and  finally  to  present  reports  upon 
them.  The  details  of  the  manaf^emcnt  of 
the  plan  on  which  its  success  largely  de- 
pends can  not  be  repeated  here,  but  the 
paper  is  soon  to  be  published  in  Sckod 
8ci«nee. 

Disruption  oi\  the  Most  I'rofitable  Rela- 
Hon  of  the  American  Botanical  Societies 
to  one  another. 

The  opinions  brought  out  by  this  disens- 

sion  nOTced  voi-t,-  r-lo^ely  with  those  ex- 
pressed by  the  speakers  before  the  Ameri- 
can Society  of  Naturalists  at  Chicago  on 
January  1,  as  reported  in  this  journal  for 
February  14.  One  speaker  urped  a  closer 
union  of  the  various  societies  with  the 
American  Association,  while  another  ad- 
vocated the  merits  of  a  double  eyaton,  in 
which  regional  societies,  meeting  regularly 
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in  the  principal  eenten  within  nator^ 

geographical  districts,  would  combine  with 
the  Anioricuu  Associalian  whenever  the 
latter  meets  within  their  territory,  the 
Ameriean  iL«aooifttkiii  thus  fonniiig  a  b<md 
hetween  the  various  regional  aoeieti«B. 

Report  of  the  Committee  on  the  Botanische$ 
Ccntralblati,  presented  by  the  Chairman, 
ProfesBor  W.  G.  Fablow,  Harvard  Uni- 
versity. 

Printed  copies  of  the  report  were  dis- 
tributed to  those  present.  It  showed  a  com- 
pletely sueoeasfnl  result  of  the  eommittee's 
work.  A  full  account  of  this  report  and 
its  ])oarin<is  will  bo  •rivfu  elsewhere  in  this 
journal,  so  that  for  the  present  it  is 
enough  to  say  that  it  describes  ^  con- 
tinnaooe  of  the  correspondence  with  the 
prnprictors  of  tlic  Bofdnischt s  Ccntralblati 
authorized  by  the  Society  last  year,  the 
purchase  of  tlie  Centralblatt  by  the  Asso- 
eiation  Internationale  des  BotaniataSi  sad 
the  selection  of  the  seven  American  editors 
of  the  joiTrtial.  The  eommittee  havinsr  com- 
pleted its  work  was  discharged  with  the 
thanks  of  the  Society.  -  Profeaeor  Farlow 
explained  further  the  present  status  of  the 
Cf  iifrnlblaft  ns  tbp  orsran  of  tho  Assneiation 
Internationale,  and  the  business  features  of 
the  amngement.  MemberBhip  in  the  As- 
sociation is  open  to  any  one  interested  in 
botany,  on  paymont  <if  tlie  annual  subscrip- 
tion of  25  shillings,  and  all  members  will 
receive  the  Centralblatt  free.  To  meet  the 
purchase  priee  of  the  CentraKlaU  cm  hmk' 
dred  bonds  have  been  issued  of  the  value 
of  250  florins  each  ($100.68  i.  subscription 
to  one  or  more  of  which  makes  one  a  foun- 
dation member  of  the  Asaoeiation.  These 
bonds  bear  interest  at  the  rate  of  2|  per 
cent,  and  are  to  be  redeenied  from  the 
profits  of  the  Centralblatt.  Very  few  have 
yet  been  taken  in  this  country,  and  it  is  de- 
sirable, in  order  that  this  country  may  do  its 
share  in  this  important  matter,  that  more 


should  be  taken  here.  The  Centrfdblait 
promises  to  be  a  strong  journal  of  reviewi^ 
indispensable  to  every  botanist,  and  it  now 
has  the  support  of  the  leading  botanists  of 
tiie  world.  In  the  diaeuasion  which  fol- 
lowed, it  was  pointed  Out  that  American 
members  of  tho  Association  Internationale 
would  soon  be  called  upon  to  vot«  for  two 
American  members  of  the  general  executive 
eommittee  of  tiie  Assoeiaticm.  ThsN  ap- 
pears to  be  no  body  of  botani5?ts  with 
authority  to  make  nominations  of  such 
members,  although  in  the  absence  of  notoi- 
nations  Uie  votes  are  likely  to  be  very  seat- 
taring  or  even  not  cast  at  all.  It  was  then 
snprcested  that,  in  view  of  the  fact  that  this 
Society  bad  managed  the  correspondence 
with  the  proprietors  of  Hie  OmtrdMatt 
and  had  aided  the  Aasoeiatioa  Internation- 
ale to  choose  Amerit'an  editors,  etc.,  it 
might  not  be  innpin-opriate  for  the  Society 
also  to  suggest  uuiiauations  of  American 
members  of  the  exeontive  committee.  Ae> 
cordingly  the  Society  voted  to  thus  suggat 
the  nomination  of  Profes.sors  W.  G.  Farlow 
and  C.  E.  Bessey.  Professor  Farlow  stated 
that  he  would  be  unable  to  serve  on  the 
committee,  and  aocordingly  Professor  W. 
F.  rianontr  was  noniinaterl  instead.  It  was 
announced  that  any  further  information 
about  the  subject,  copies  of  the  report  of 
the  eommittee,  or  of  tiM  blank  forms  of 
application  for  membership  in  the  Associar 
tion  or  for  subscription  to  bonds,  could  be 
obtained  from  Professor  Trelease,  Missouri 
Botanical  Garden,  St  Iiouis,  Mo.,  ehainmw 
of  the  American  Board,  or  fhtm  the  aeeie- 
tary  of  the  Society. 

On  the  Teaching  of  VegeUMe  Pathology: 
Dr.  Hermann  von  Schbknk,  Shaw 

School  r>f  T?otany. 

The  speaker  discussed  the  scope  of  vege- 
table pathology  and  urged  the  necessity  of 
recognizing  the  plant  aa  a  living  otgaaiaoL 
For  a  course  of  vegetable  pathology,  a 
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tborough  knowledge  of  ph^'siology,  general 
chemistry  (preferably  alio  organic  chem- 
istry), physics,  grcncrnl  morpholo^ry  of 
higher  plants,  French  and  German  ought  to 
be  required.  He  outlined  a  course  in 
pathdogy  begimung  wiih  the  stady  of  the 
influence  of  environmental  conditions  on 
the  plant  cdl,  followed  by  aehial  experi- 
mental work  with  bacterial  and  fungous 
diseases.  Emphasis  was  l^d  upon  the  faet 
that  the  plant  should  be  considered  fimt 
and  foremost,  and  that  the  student  Should 
work  with  this  himself. 

Th«  Dettruetum  of  Cell  WaOs  fty  Baotma: 
Dr.  EnwTs  F.  Smitb,  Department  of 

Agriculture. 

Lantern  slides  were  exhibited  showing  all 
stages  in  the  destmetion  of  the  inner  tia> 
sues  of  the  tiiinip  due  to  the  parasitism  of 
I'scudomonas  campcsfris.  All  were  made 
from  one  plant  which  was  inoculated  on 
tlM  blades  of  the  leaves  by  means  of  needle 
piidES,  using  a  pure  culture  of  this  bac- 
tmum.  Tlie  disease  appeared  on  tlie  leavca 
only  after  a  number  of  days.  There  was 
a  progresmve  downward  movement  of  the 
disease.  The  plant  was  removed  from  tiie 
soil  en  the  fifty-second  day  after  inocula- 
tion, at  whieh  time  most  of  the  leaves  were 
shriveled,  but  the  root  was  white  and  en- 
tirely sound  externally.  Sections  of  the 
root  showed  the  bacteria  to  be  very  abun- 
dant in  the  inner  parts.  A  careful  micro- 
scopic examination  made  at  the  time  did 
not  reveal  the  presence  of  any  fungi  or  ani- 
mal para.sites  in  the  tisane.  Cultures  made 
from  the  interior  of  ihh  root  yielded  only 
Pscudomonas  campesiris.  Portions  of  the 
root  were  fixed  in  strong  alcohol  and  sub- 
sequently infiltrated  with  paiaflSn,  ent  on 
the  microtome  with  a  very  sharp  knife,  and 
fastened  to  slides  with  water  eontaininj? 
one-half  per  cent,  gelatin,  freshly  prepared. 
The  paraffin  was  subsequently  diasolveii 
out  with  turpentine,  the  sections  stained  in 


earhol-fuehsin,  wadied  in  water  eontaining 

50  per  cent,  alcohol,  passed  through  graded 
alcohols,  dehydi'ated  in  nhsolnte  alcohol, 
jia-ssed  into  xylol  and  linally  mounted  in 
Canada  balsam.  A  study  of  serial  sections 
with  the  best  mieroacopie  appliances  has 
failed  to  reveid  the  presence  of  any  fungi 
in  the  sections.  The  parts  wliieh  are  at- 
tacked are  only  ttie  inner  parts  of  the  root 
(vessels  and  parenchyma).  Many  of  the 
bundles  am  filled  with  the  short  bacterium, 
and  eavitii's  in  the  pnrenehyma  are  found 
around  some  of  these  bundles.  The  fixing 
and  sttbseqvent  treatment  of  tiie  aeotiona 
allow  the  study  of  the  organism  in  $Uu. 
The  bacterial  ma-sses  nrc  not  torn  or  dis 
placed  by  the  knife,  and  an  examination  of 
these  slides  shows  all  stages  in  Uie  solution 
of  the  eel!  walls,  from  sin^e  cells  or  vessels 
occupied  by  the  bacteria,  to  cavities  occupy- 
ing the  place  formerly  occupied  by  hun- 
dreds of  cells  and  filled  with  the  bacteria 
and  the  remnants  of  the  cdl  walls.  The 
cells  are  crowded  apart  liy  the  growth  of 
tlie  bacteria,  and  the  iiii<idle  lamella  first 
disappears,  but  the  cell  walls  proper  also 
beoorae  va^e  in  outline  and  finally  disap- 
pear. 

Ohsrrvntions  on  the  Bacterial  Rot  of  the 
t'alla  /Aly:  Dr.  C.  0.  Townsend,  De- 
partment of  Agrieulture. 
Thi.s  is  a  soft  brown  rot,  with  ofTen<5ive 
odor,  that  usually  attacks  the  bulbs  but 
may  appear  on  the  roots  or  leaves.  It  has 
been  obeerved  to  destroy  the  ealla  plants 
in  entire  houses  in  the  vicinity  of  Wash- 
inirton.  As  a  rule,  the  bulb  f?hows  the 
disease  most  frequently  near  llie  top.  but 
it  often  happens  that  the  attack  is  made 
below  the  surface  of  the  ground,  in  whieh 
ense  the  bulb  is  commonly  almost  entirely 
destroyed  before  the  leaves  indicate  that 
tlie  plant  is  diseased.  If  proper  conditions 
prevail,  the  disease  progresses  rapidly  and 
the  diseased  tissue  is  broken  down.  Agar 
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plate  cultures,  made  with  care  from  the 
aclvan('i!it»  margin  of  the  diseased  area,  ^ive 
only  bacteria  and  generally  pure  cultures 
of  a  rod'Shaped  motile  Sohizomyeete. 
Neitber  fungi  nor  barrowing  insects  are 
present.  The  cf>l('nios  appear  in  the  atrar 
plates  in  fi-om  twenty-four  to  thiriy-sjx 
boors.  Tho  surface  eolonies  grow  rapidly, 
are  nearly  round,  slightly  eonvex,  having 
a  milky  color,  sltinin?  surface  and  ontire 
margin.  The  imbedded  coloniii^  remam 
much  smaller,  are  mostly  spindle-shaped 
and  have  a  browoish  tinge.  The  organism 
grows  rapidly  on  nutrient,  slant  agar,  and 
on  steamed  potato,  cnrrot,  parsnip,  salsify, 
beet  and  onion.  It  does  not  discolor  the 
medium  upon  wbidi  it  grows;  it  devel<^ 
slowly  in  alkaline  gelatin;  the  Stab  cultures 
ar«^  hrail.'d  in  form,  and  the  gelatin  is  not 
liquiiied.  Milk  is  coagulated  rather  rapidly ; 
blue  litmus  milk  is  changed  to  red  and 
eventually  faded  to  white.  Nitrates  sre 
reduced  to  nitrite.  Tht^  orgranisra  grows  in 
the  closed  end  of  fermentation  tubes  con- 
taining peptonized  beef  bouillon  with  5  per 
eent  grape  sugar,  but  without  formation 
of  gas.  Diseased  plants  have  been  treated 
with  linir.  sulfur  and  dilute  formaline, 
with  some  success  in  controlling  the  disease, 
hut  the  best  treatment  found  thus  far  con- 
sists in  changint;  the  soil  in  the  calla  bed 
or  in  gniwincr  tin*  plants  in  pots,  and  in 
.    tlie  proper  management  of  the  grei  nliimscs. 

A  Discasr  of  tl"  Amrrir'tn  Ash:  Dr.  HER- 
MANN VON  SciiRENK,  8haw  School  of 
Botany. 

A  disease  of  Fraxinu»  Americnna  caused 

by  I'otyponH  frnriiirnf!  was  disciibed. 
Attention  was  called  to  the  larffe  per  eent. 
of  living  trees  affected  witli  this  disease 
in  localities  where  the  ash  is  present  in 
large  numbers. 

Vegetative  Reprodmtion  in  Lcptolejcunea: 

Profcssrr  A.  W  Evans,  Yale  University. 
Certain  species  of  the  epiphyllous  genua 


Lcplolejeunca  reproduce  themselves  largely 
by  means  of  leafy  propagula,  which  repre- 
sent modified  branches.  This  type  of  vege- 
tative reproduction,  although  known  in 
several  mosses,  has  not  before  been  recorded 
ftir  the  licpatics.  The  first  leaves  and  un- 
der leaves  of  the  propagida  show  curious 
modifieationB,  and  the  most  remarkable  of 
these  are  found  in  the  underleaves,  which 
develop  disc-shaped  suckers  instead  of  the 
usual  clusters  of  rhizoids.  By  means  of 
these  suckers,  tbe  propagula  are  able  to 
attaeh  themselves  quickly  to  the  smooth 
leaf-surface  upon  which  they  grow. 

Observations  on  l'terygoylu>ra:  Professor 
CoKWAT  BLkcMnJiAN,  University  of  lQn> 
nesota.  This  paper  wiU  be  published  in 
full  in  M ill iicsnia  Hotiinic'il  Stmlies. 
ryyoplwra  grows  much  larger  in  the 
Straits  of  Fuca  than  reported  in  systematie 
works  upon  the  kelps.  It  has  been  found 
with  stipe  three  meters  in  leiiLrth  and  a 
deciitu'ter  in  thickness.  Secondary  thicken- 
ing, in  Ltssonia  apparently  limited  to  the 
Stipe,  takes  place  in  Pterygophora  in  both 
hapteres  and  stipe,  producing  rings  of 
groNvth  in  each  of  these  ortrans.  Secondary 
thickening  in  the  haptere  ditfers  from  that 
in  the  stipe.  In  the  former  tiie  ringed  ap> 
pearnnce  is  principally  due  to  succession  of 
(*oll  layers  differintr  in  <»nntents;  in  the 
latter  the  ringed  appearance  is  due  to  suc- 
cession of  cell  layers  in  which  the  elements 
are  of  different  sixe  and  shape.  A  cross 
section  tlirough  the  growth-ring  in  the  stipe 
of  Ptfrrtf}<*phora  rer'alls  similar  sections 
through  the  stem  of  Gynmospcrms.  The 
substance  which  by  its  varying  abundance 
in  successive  cell  layers  gives  rise  to  the 
ringed  opponranee  in  cross  sections  of  old 
hapteres  is  related  to  that  which  has  been 
called  fucosan  and  appears  to  be  poly- 
saccharid  in  character.  Pits,  in  the 
strenntliening  tissue  and  tissue  of  growth- 
rings  of  the  stipe,  are  abundant  upon  the 
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concentric  faces  of  the  trachoid-like  ele- 
ments, fiut  are  },'eneraliy  absent  ivom  the 
radial  faces,  ilucil^e  canals  announced 
for  tiiis  plant  by  Ropreeht  are  wanting. 
.An  abundant  formation  of  polysaccharida 
goes  on  in  old  pinnic  and  hopten^s.  Ptcry- 
gophora  differs  strongly  in  its  anatomical 
fltraeture  from  Lenonia.  The  aeeondarjr 
thickening  differs  anatomically  from  that 
of  otlipr  kelps  studied.  A  series  of  young 
plants,  from  2  cm.  in  length,  shows  that  the 
midrib  is  baaally  derelopad  in  the  principal 
lamina  and  that  it  is  not  present  in  the 
younger  stages.  In  this  respect  Ptcry- 
gophora  niron^y  differs  fi-oiii  Aiaria.  The 
ciassihcatiou  of  Pteryyophura  in  the  vicin- 
ity of  Ataria  is  of  wnnewhat  doubtful 
value.  It  appears  rather  to  be  a  genus  of 
Laminaricjp  and  may  be  rclatod  with  such 
B  torm  as  Lamtnaria  radicosa  Kjellman. 

Germination  of  Basidiomyeetous  Spo)ts: 
Dr.  ]^Iakqabbt  £.  Febqusok,  Wellesley 

College. 

This  investigation  was  undertaken  to  de- 
termine, more  definitely  than  ia  known  at 

present,  the  conditions  of  germination  in 
the  Basidiomycetes,  particularly  in  Agari- 
ciis  campestris.  Twelve  species  out  of  the 
twioity-six  studied  in  preliminaiy  testa 
yielded  high  percentages  of  germination  in 
variotis  media,  and  four  species  pave  fifty 
per  cent,  germination  or  less.  The  spores 
of  eleven  species  genninated  in  distilled 
water,  but  the  percentages  of  germination 
were  invariably  lower  than  when  nn  ex- 
ternal food  supply  was  present.  The  effect, 
on  the  germination  of  the  spores  of  Agari- 
m  campMtris,  of  extremes  of  temperature, 
alkalies,  acids,  and  organic  substances  was 
ta5t«l.  The  spores  were  nha  subjected  to 
the  action  of  an  artificial  digestive  fluid. 
The  percentages  of  germination  obtained  in 
these  experiments  with  Agaridts  eomptt- 
iris  varied  frorn  0  to  25.  Almost  perfect 
germination  of  the  q>ore8  of  this  species 


was,  however,  obtained  in  a  large 
number  of  cultures  and  in  various 
media;  but  a  high  percentage  of  germina- 
tion never  oeeurred  except  in  cultures  ooor 
taining  the  grooving  mycelium  of  Agaricus 
cnxipcsiris.  The  germinated  spores  were 
frequently  transferred  to  test-tubes  con- 
taining bean  stems  and  other  solid  sub- 
strata, and  in  many  instances  abundant 
mycelium  was  produced.  A  full  report  of 
these  studies,  which  were  undertaken  at  the 
suggestioa  of  Professor  B.  IkL  Duggar,  is 
now  in  the  hands  of  the  puUishera  and  will 
appear  ahortly. 

Behavior  of  Mutilated  8*:edlings:  Professor 

Btbon  D.  Haustbd,  Kntgers  CoU^. 

(By  title.) 

The  particular  form  of  mutilation  of 
seedlings  here  considered  is  that  of  the  re- 
moving of  tiie  plnmule.  In  radish  seedlings 
the  first  change  noticed  was  the  deeper 
trreen  of  the  cotyledons,  follnwed  by  a  re- 
markable elongation  of  the  petioles.  The 
cotyledons  became  thicker  than  in  those  of 
the  normal  plants,  due  to  increase  in  sise  of 
cells,  and  filled  with  starch,  while  the  roots 
grew  to  ronsiderablo  size.  In  the  morning 
glory  a  simihir  behavior  of  the  cotyledons 
was  observed,  while  the  hypoeotyls  became 
enlarged  and  served  as  a  repository  for  the 
larfre  necuraulation  of  starch.  In  the  Htib- 
bard  squash  tlie  cotyledons  of  the  de- 
plumuled  plants  ranained  close  to  the  earth 
and  grew  to  four  or  more  inches  in  length, 
and  lield  green  for  over  four  months.  The 
i'L'ir-plant  as  a  type  of  a  slow-prowing  seed- 
ling produced  rigid  upright  cotyledons  that 
became  quite  fleshy  and  remamed  alive  for 
many  months.  The  sunflower  illustrates  a 
type  in  which  the  hypncntyl  elnnfrates 
greatly  until  it  is  sometimes  over  nine 
indiea  in  length,  wilik  the  primitive  struc- 
ture retaineil.  In  other  words,  the  ring  of 
wood  is  not  developed  as  in  the  normal 
plants.   These  experiments  illustrate  how 
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an  organ  normally  designed  to  store  food 
for  the  dcvelopiug  seedling  may  peimal  in 
an  emergency  and  take  on  a  greatly  in- 
ereaaed  aiie  for  that  purpoae.  Hie  petiole 
may  aRsnnie  a  direetion  in  connection  with 
its  enlargement  that  will  aid  the  blade  in 
iti  work  of  photosyntheaia.  Along  with 
theae  ehangea  in  the  aeed  leavea  there  may 
be  others  in  surrounding  parts,  particularly 
the  hjTJoeotyl  which  becomes  thieken«Hi  re- 
markably and  green  in  the  morning  glory 
and  greatly  elongated  but  dender  in  the 
Bonflower.  In  the  radish  a  place  for  any 
surplus  crowth  still  remains,  for  the  root 
is  uaturaiiy  destined  to  be  fleshy  and  the 
hypocotyl  ia  not  modified. 

Notes  on  Netv  Specirs  of  Lichens  collected 
by  the  Uarriman  Expedition:  Professor 
Clasa  E.  CuiiJUXGS,  Wellesley  Col- 
lege. 

The  list,  soon  to  be  published,  containa 
an  enumeration  not  merely  of  the  species 
collected  by  the  members  of  the  Harriman 
expedition,  but  also  of  various  otiier  oo1)ee> 
tions,  notably  that  made  by  Professor 
Rofi^lif'll  in  Alnska  the  s;imc  ycnr.  The 
total  nuuiber  of  species  and  varieties  listed 
is  219.  Of  these  97  species  are  new  to 
Alaska,  three  of  which  are  new  to  Ameriea 
and  three  others  new  to  science.  The  three 
new  spefios  were  referred  provisionally  tfl 
the  genera  Vcrrucaria,  Endocarpon  and 
Pertvsaria.  The  Verriicaria  was  said  to  be 
char;irt*'ri/i'(l  Iiy  iniusual  di-vrl"pincnt 
of  tl'.i'  lliallus.  Thref  jsnints  cf  liiirrrfm^c 
from  the  typical  Endocarpon  were  noted, 
namely  the  distribution  of  the  gonidia 
throughout  the  tiasne  of  the  thallua,  tiie 
numerous  perforations  in  the  mature  pro- 
thnllus  and  the  prnjoi  tion  of  tlie  apothecia 
beyond  both  surfaces  of  the  thuUus.  In 
further  disensaion  the  possibility  was  sug- 
gested tliat  new  genera  might  perhaps  be 
est^ihlisli.^d  for  the  so-called  Verrucaria  and 
Endocarpon. 


}yiiat  is  the  Arclusporiumf  Professor  F. 

E.  Lloyd,  Coluiiibia  University. 

It  ia  proposed  to  limit  the  uae  of  the 
term  '  archesporium '  to  the  mass  of  cells 
which,  by  tetrad  divisions,  gives  rise  to 
spores.  The  ceils  heretofore  so  designated 
have  diverse  origins  and  no  peculiar  mor- 
phological features,  and  are  distingiiidi' 
able  onlj'  by  their  denser  cytoplasmic  con- 
tents. They  are  vegetative  cells  which  are 
set  aside  when  an  extensive  archesporium 
ia  necessary.  It  ia  only  when  the  oonstita* 
ent  ceUs  enter  the  heterotypic  mitoses  that 
their  peculiar  charaefer  is  without  doubt 
evident.  In  partheuogeuetically  repro- 
duced planta  where  true  tetrad  divinon  ia 
this  sense  lapses,  the  arehesporinm  is  de* 
termined  on  comparative  grousds. 

The  Conthmity  of  Protoplasm  :  Dr.  HSmnr 
Krahmer,  Philadelphia  Collie  of  Phar- 
macy.  (By  title.) 

The  earlier  studies  of  the  au^r  upon 
the  stnieture  of  starch  grains  ahowad  on* 

dcr  certain  conditions  the  presence  of  radi- 
ntiiig  feather-like  elefts,  which  he  eon- 
eluded  represented  ehauiiels  Liirough  which 
liquida  are  distrilrated  throughout  the 
grain.  Studies  with  similar  reagents  upon 
cell  walls  seem  to  imply  a  similar  nature 
for  many  markings  which  have  commonly 
been  explained  as  passages  for  permittiiig 
the  coiitiiuiity  of  protoplasm  ^om  edl  to 
oi'll.  Ih-  callR  attention  to  references  to 
the  use  of  sulphuric  acid  in  the  study  of 
continuity  of  protoplasm,  and  the  objec- 
tioma  to  ita  employm«at  for  tiiis  purpose. 
The  studies  are  being  eontinned. 

The  Embfffcioffy  and  GerminaHon  of  th$ 

Genus  Pepcromia:  Professor  Duncvn  8. 

Johnson,  Johns  Hopkins  I^'nivcrsity. 

The  ripe  seed  of  this  genus  is  aboat 
.5  mm.  long;  the  globular,  fifteen-edled  em- 
bryo only  ,04  mm.  and  the  surrounding 
endo'spenn  .1  mm.  in  diameter.  In  germi- 
nation the  endosperm  bursts  out  of  the 
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smleoat  at  the  tip  but  continues,  as  a 
jacket  two  cells  m  tliicknesSi  to  enclose  the 
embryo  tin  the  latter^  after  reaching  a 
aiae  of  .15  mm.  aa  a  globcdar,  nndifFeren- 

tiated  mass  of  cells,  at  length  dcvolojis  two 
cotyledons  and  a  root,  and  the  latter  luirst.s 
through  the  endospenu  and  bends  down 
to  anchor  in  the  soil.  From  the  begiimmg 
of  its  development  to  the  time  when  it 
drops,  with  the  exhausted  seed,  from  the 
tips  of  the  highly  elevated  cotyledons  the 
eodosperm  seems  never  to  serve  for  the  stor- 
age of  food  material,  bnt  always  as  a  digest- 
ing and  iibsoi-biiiir  orfrnn  for  diasolviiif;;  iiud 
passing  on  to  the  embryo  the  starch  with 
which  the  abundant  perisperm  is  filled. 
This  aeema  to  be  the  aole  fnnetloii  of  tl^e 
endosperm  also  in  many  other  genera,  es- 
pecially those  with  abundant  perisperm,  e. 
g.,  HaururuSf  Seckeria,  Dianthus  and  Ce- 
roititttn. 

Report  of  {he  Committee  on  the  Standard 
College  Entrance  Option  in  Botany: 
Presented  by  the  Chairman,  Professor 
W.  P.  Oawong,  Smith  College. 
The  report  stated  that  the  option  had 
1)een  formulated  by  the  committee,  hnd 
been  printed  and  distributed  to  members 
in  April  and  had  been  widely  eiretilated 
amonff  prominent  teachers.  Notes  calling 
attention  to  it  had  been  inserted  in  Sci- 
ence and  in  School  Science  and  had 
«atised  a  demand  which  exluraated  the  edi- 
tion of  200  copies.  Taking  into  oonsidera- 
tioii  the  criticisms  nnd  sngKCstions  recfivcd, 
the  Committee  (reduced  to  the  chairman 
and  Professor  Lloyd  by  the  withdrawal  of 
Professor  Atkimion)  prepared  a  revised 
t<]iti<m  whicli  was  printed  in  June  and  dis- 
tributed in  October.  As  a  whole,  the  re- 
plies U>  the  request  of  the  Committee  for 
■aggeetiona,  ete.,  indieated  a  awprisingly 
wide  approval  of  the  features  of  the  op- 
tion recommended  by  the  Conimitfee.  The 
adverse  criticisms  were  practically  only 


three.  First,  it  was  thought  by  some  too 
difficult  for  a  year  of  high  school  study. 
In  answer  to  this  it  waa  stated  that  it  waa 
the  intention  to  nabe  it  folly  aa  hard  aa 

a  year  of  any  other  subject  whatsoever 
1auf,'lit  in  the  bi^li  scliools.    The  time  is 
past  when  botany  should  be  content  to  oc- 
cupy a  humble  comer  in  the  high  school 
curriculum.    It  may  be  offered  or  not  Of- 
fered. Init  if  offered  at  all  it  must  be  upon 
a  plane  equal  to  that  of  any  other  subject 
whatever.  Seoond,  it  waa  objected,  though 
not  widely,  that  it  laid  too  mueh  stress 
upon  ecology,  which  was  thought  not  to 
be  a  proper  high  school  study.    Tlie  gen- 
eral consensus  of  opinion,  however,  seems  to 
favor  some  eeology  in  the  high  aehool 
course,  though  it  should  be  only  of  the 
most  concrete  and  definite  sort,  and  it  is 
this  kind  of  ecology  the  Committee  has 
endeavored  to  mphasiae.   Third,  it  haa 
been  held  that  Ihe  part  dealing  with  the 
typrs  (if  i»!ant8  and  groups  should  not 
proceed  primarily,  as  the  Committee  rec- 
ommends, from  the  point  of  view  of  nat^ 
nral  history  bnt  from  that  of  morphology. 
In  answer  to  this  the  Committee  points 
out  that  the  one  docs  not  exclude  the  other, 
and  tliat  in  order  that  the  course  may  be 
equally  available  for  the  ednoation  olf  Choae 
who  go  no  farther  and  for  those  who  con- 
tinue into  higher  courses,  it  seems  best  to 
approach  the  subject  from  that  point  of 
view  which  will  have  the  most  meaning  for 
the   average  high  school  student,  and 
whicli  will  yield  him  the  knowledtrc  of 
most  pleasure  and  protit  to  him  in  after 
life.  In  the  opinion  of  the  Committee  such 
a  point  of  view  is  rather  that  of  natural 
history  than  of  comparative  morphology, 
and  the  special  comparative  morpholocry  of 
the  groups  can  best  be  taken  up  in  second 
conrsea  by  those  who  go  on.   It  waa  re* 
ported  that  the  option  had  been  formally 
adopted  by  the  Cdlleire  Entrance  E.\ami- 
nation  Board,  and  wotild  shortly  be  pub- 
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lisbed  in  one  of  th^r  doenmenti.  Tlui» 

together  with  the  widely  favorable  criti- 
cism it  hns  n'ccived,  intlicates  that  it  will 
probably  be  widely  adopted.  The  Commit- 
tee Mcomme&ded  tluit  a  standing  commit' 
tee  of  two  be  appointed  to  take  the  further 
interests  of  the  option  in  phnrtrc,  to  keep 
it  in  touch  with  educational  progress,  and 
readjtist  it  to  ohaugiug  conditions;  and 
that  a  new  edition  be  prq>ared  for  dirtri- 
bntinn.  The  rrport  was  adopted,  and  as 
the  committee,  the  former  committee,  Pro- 
fessors Canong  and  Lloyd,  was  reap- 
pointed. 

W.  F.  Oanono, 
Secretary. 

THIRD   AXNUAL   MEETING    Of    THE  COR- 
DlLLERAy  SECTION  OF  THE  QEOi,0<h 
tCAL  aOOIETY  OF  AUEBtOA. 

Tbb  CkndiUeran  Section  of  tbe  Geo- 
logieal  Society  of  America  held  its  third 

annual  meeting  in  the  Academy  of 
Sciences,  San  Francis(»o,  on  December  30 
and  31,  1901.  In  the  absence  of  the  chair- 
man, Professor  W.  G.  Kni(^t,  of  Wyo- 
ming, Mr.  H.  W.  Turner  was  elected  tem- 
porary oliairniaii.  The  secretary  reported 
the  following  rules  as  having  been  adopted 
by  the  Cotmeil  of  llie  Sode^  at  Denver, 
Angart26, 1901: 

1.  Officers. — The  officers  of  the  Cordil- 
leran  Section  shall  be  a  (  liairrnan  and  a 
Secretary.  The  latter  shall  also  perform 
the  dutiee  of  an  aeeounting  offieor  with 
reference  to  the  expenses  of  meetings. 

The  officers  of  the  Section  shall  be  resi- 
dent within  the  geographical  limits  of  the 
Section.  A  Preudent  or  Viee-President  of 
the  Society  shall  be,  e»  o0ieio,  Chairman  of 
the  Section  whenever  present  at  a  meeting. 

2.  Geographical  Limits.— For  purposes 
of  scientific  fellowship  and  discussion  the 
limits  of  the  Section  diall  correspond  with 
the  limits  of  the  general  Society,  and  the 
meetings  of  the  Section  shall  be  open  to  all 


FdlowB  of  the  Sode^  fbr  presentation  of 

papers,  either  in  person  or  by  proxy.  For 
purposes  of  administration  the  membership 
of  the  Section  shall  be  limited  to  those 
Fellows  residing  west  of  the  104th  merid- 
ian. 

3.  Membership.— i^o  person  not  a  mem- 
ber of  the  Society  may  become  a  member 
of  the.  Section.  Members  may  invite  con- 
tribntions  to  the  diaonssions  at  their  meet- 
ings  under  the  same  rules  as  those  applied 
to  meetins^  of  the  Society. 

4.  Date  of  Meetings.— The  meetings  of 
the  Section  may  be  held  at  any  time,  snb- 
ject  to  approval  by  the  Council  of  the  So* 
eifty  f Article  4  of  rnnstiftiti<nri .  All 
notices  and  programs  of  meetings  shall  be 
sent  to  all  Felhnra  4^  the  Society. 

5.  J?spefi«es.->The  expenses  of  the  Sec- 
tion, so  far  as  they  shall  be  paid  from  the 
e^eneral  fund  of  the  Society,  shall  be  lim- 
ited to  the  ordinary  economical  expenses 
of  the  meetings. 

6.  Publications.— Ml  papers  presented 
to  the  Section  shall  be  available  for  pnbli- 
cjiti»)n  in  the  JiuUttin  of  the  Geological 
Society  of  America  under  the  rules  gov- 
erning publication  by  the  Society. 

The  offi  I  I  S  I  looted  for  the  ensuincr  year 
were:  II.  "\V.  Turner,  of  San  Francisco, 
Chairman,  and  Andrew  C.  Lawson,  of 
Berkeley,  Secretary.  An  executive  com- 
mittee consisting  of  Hie  diainnan,  seoe- 
tary  and  Professor  J.  C.  Merriam  was  sp- 
pointerl. 

Kesolutions  were  adopted  expressive  of 
the  sense  of  loss  sustained  by  the  Section 
in  the  deaths  of  Professors  Joseph  Le 
Conte  and  E.  W.  Claypole. 

The  following  papers  were  read  and  dis- 
cussed partly  in  the  Academy  of  Sciences 
and  partly  at  the  University  of  California, 
where  the  Section  met  after  the  opening 
session,  for  the  purpose  of  viewing  illustra- 
tive specimens  and  lantern  slides: 
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iiit  Itt$tane«  of  FonafttlUy  ti»  a  Boek 
Magma:  IJ.  W.  Tubneb,  San  Frandaco, 

Cal. 

The  iiistance  referred  to  is  the  granolite 
area  east  of  Sonora  in  Tuolumne  County, 
Califomia.  This  area  is  enekaed  on  three 
sid^  by  the  sedimentary  rocks  of  the  Cala- 
vcnis  fnrrnntinn.  nnd  cm  the  f^ast  by  a 
ffranite  and  gneiss  series  of  oider  age,  so 
that  it  is  practically  an  enclosed  area.  The 
rock  is  (li'si'_'ii;ited.  on  the  Sonora  freolotfieal 
map  of  thi'  rnitfd  Stnti's  f Ifoln^ical  Sur- 
vey, tfranodiorite,  but  it  is  not  a  typical 
example  of  that  roek.  It  contains  at  moat 
points  some  orthorhombic  pyrox«ie.  The 
rook  vnriis  from  a  pramuliorite  contain- 
ing  nearly  63  per  a-nx.  of  silica  to  olivine 
gabbro  conlamiug  ab«mt  43  per  cent,  of 
aOica,  there  heing  all  gradationa  between 
these  extremes.  The  mass  is  intmsiye  in 
the  Calaveras  formation.  The  gabbro 
forms  a  hill  in  the  interior  of  tlie  area. 
The  variation  in  mineral  and  ehemieal  com- 
position  is  not  regarded  as  being  due  to 
absorption  of  material  from  the  surround- 
ing rocks,  but  to  a  differentiation  during 
crystallization.  On  the  west  and  south  the 
Calaveras  roeka  eontain  much  limestone, 
but  the  most  basic  facies  of  the  roek,  the 
olivine  «rnbbro,  is  not  near  their  contact. 
Moreover  the  limestone  is  not  a  magnesian 
limestone,  and  if  we  seek  to  explain  the 
high  lime  content  of  the  gabbro  (14.27  per 
cent.'  by  an  absorption  of  linie  from  flie 
adjoining  calcareous  rocks,  \\c  are  also 
brought  to  account  for  the  high  magnesia 
content  (7.65  per  eent.)  of  the  gabbro  from 
a  similar  source,  and  there  are  no  magne- 
sian rooks  in  the  neighborhood  niitside  of 
the  granodiorite-gabbro  ma.s8,  except  small 
amonnta  of  perknite  or  amphibole-pyroxene 
rock,  and  these  are  not,  except  at  one  point, 
in  juxtaposition  to  the  granodiorite-gabbro 
area.  There  pcrkuitcs  may  indeed  be 
themselvea  the  extreme  result  of  differen- 
tiatiini  of  the  granodiorite.  There  are 


abundant  dikes  of  diiwite  in  the  grano- 
diorite, and  pegmatite  and  qnarts-tourmap 
line  dikes  or  veins. 

Triasaie  B^ptilia  from   Northern  Cali- 
fwma:  John  C.  Mebrum,  Berkeley, 

Cal. 

Reptilian  remains  were  first  discovered 
in  northern  California  in  1893,  when  Pro- 
fessor James  Perrin  Smith  obtained  two 
short  series  of  vertebrse  and  two  arch  bones 
in  the  Triassii-  limestones.  These  speci- 
mens were  described  by  the  writer  in 
1895,  under  the  name  of  Skostasaurus,  and 
were  thought  to  bdong  to  a  form  elosdy 
related  to  the  Ichthyosauria,  though  they 
did  not  appenr  to  find  a  plaec  in  any  known 
genus.  During  the  summer  season  of 
1901  a  quantity  of  new  material  was  ob- 
tained from  the  original  locality.  Tlic  col- 
li'dion  im^Indps  con-siderablc  parts  of  five 
skeletons,  also  numerous  loose  limb-bones, 
vertebm,  ribs,  etc.  Nearly  all  of  tiie 
specimens  belong  to  the  genus  Sliastasaurus, 
of  wliieli  thorf  arc  spvfral  well-oharactcr- 
ized  species.  Two  nearly  complete  series 
of  dorsal  and  cervical  vertebra;  show 
8k<utiuaurm  to  be  charaeterized  by  poss^ss- 
ing  single-headed  ribs  on  all  of  the  verte- 
bra? in  this  region  excepting  the  anterior 
8-9.  In  the  cervicals  the  parapophysis 
is  relatively  small  and  in  the  anterior 
<li>r-s;il  ri'trion  it  disji j)i)car8  entirely.  As 
far  hai-k  as  tli<'  midillf  diii-sals  the  arlii""!!- 
lar  surface  of  the  diapophysis  is  confluent 
with  for  the  reception  of  the  upper 
arches.  The  anterior  and  posterior  limbs 

have  not  been  found  together,  bnt  are 
known  from  species  bavin'.:  the  same  type 
of  vcrtebne  and  ribs.  The  anterior  limb 
is  ichthyosaurian  in  type,  but  tlie  trans- 
verse diameter  of  the  humerus  is  mneh 
greater  than  Ibe  IniiLntuilina].  The  radius 
and  ulna  are  very  short  and  are  separated 
by  a  eonnderable  space.  In  the  posterior 
limb  the  femur  resembles  that  of  lehthyth 
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saurus.  The  tibia  ftud  fibula  are  longer 
tliaii  iu  that  genus  and  are  separated  by  a 
wide  cleft.  Tlie  anterior  arch  is  ichthyo- 
aauriaa  excepting  the  aeapuU  which  ia 
very  broad.  The  posterior  areh  ia  very  dif- 
fcrent  from  that  of  Ichthyosaurus.  The 
skidl  is  not  well  known.  The  dentition  re- 
sembles that  of  Mixosaurus.  The  forms  of 
thia  genua  represent  a  distinct  group  of 
the  lehthyosanrin.  In  some  respeeta  they 
are  ppiipralized  and  resemble  MiToxnuniif, 
in  the  other  characters  they  show  special- 
izationa  which  separata  them  from  the 
other  members  of  the  family. 

Or4  ihjHfsils  of  Shasta  County:   F.  M. 

Akdbbson,  BeriEeley,  Cal. 

The  copper  belt  of  Slja.sta  County,  Cali- 
fornia, embraces,  gei'^loi'v^  M  v,  a  series  of 
old  sedimentary  rocks,  Devonian,  Car- 
boniferous and  Triassic,  which  extend  in 
somewhat  paralld  bands  northesatexly  and 
southeasterly  acniss  the  course  of  its  Inn  cor 
axis.  These  strata  have  been  penetialcil 
and  disturbed  by  intrusions  of  acid  grauo- 
lite,  genially  of  the  diaraeter  of  granite 
porphyry,  though  variable,  which  have 
boon  nocompanied  by  flows  of  rliyolite  and 
lavas  resembling  trachyte.  In  the  vicinity 
of  these  intrusions  and  generally  enclosed 
in  the  metamorphosed  sedimentary  rocks  oc- 
cur the  d('pf>siis  (if  siiliiliidi-  m-i  wliicli  forms 
the  subject  of  ihi.s  paper.  There  are  liiree 
or  more  t^-pes  of  ore  reprcsented  among 
these  depoaits.  The  first  elsss  includes  de^ 
posits  found  to  tlie  south  of  Pitt  river  near 
the  mouth  of  the  .Mf"<'I,siiiI.  They  ci  nsist 
essentially  of  lenticular  iMxiies  of  pyrrhotite 
carrying  pyrite  and  chalcopyrite,  but  on 
llie  whole  a  low  percentu^re  of  copper. 
Tin  sc  1  yrrhotite  bodies  sonirtimcs  roach  a 
thickness  of  8  or  10  feet  and  a  lon<rth  of 
■50  or  60  feet,  and  are  apparently  connected 
with  intmsions  of  dioritie  roek.  The  second 
vlass  of  deposits  is  n-pre.seiitod  in  all  of  the 
large  ore  bodies  west  of  the  i>acraa]ento 


river,  including  the  properties  of  the 
Sha.»<tn  King,  Balaklala,  Iron  Mountain  and 
Mammoth  mines.  They  ai-e  immense  bodies 
of  snlphide  ore,  consisting  almost  entirely 
of  pyrite  and  chalcopyrite,  with  compara- 
tively litfl,'  /ine  blende,  but  carrying  both 
silver  and  gold.  They  appear  to  be  re- 
placement deposits,  and  have  preserved  in 
a  measure  the  banded  or  stratified  form  of 
the  original  rocks.  The  lai  irrst  of  these  de- 
prsitf?  jipjiroxiiiiates  2.('i  Ki.Oi.K)  tniis  in  ex- 
tent. The  grade  of  the  ore  varies  from  1 
to  20  per  e^t.  in  copper,  averaging  gener- 
ally between  .1  and  7  per  cent,  and  carry- 
infT  silver  and  gold  fo  the  value  nf  $2..50 
per  ton.  The  ores  of  the  Fitlsburg  and 
Afterthought  districts,  iriueh  constitute  the 
third  daas,  are  similar  to  each  other  in 
character  and  probably  in  the  mode  of  their 
occurrence.  They  nre  comparatively  poor 
in  iron  and  contain  a  larger  percentage  of 
sine  blende  than  any  of  the  others.  The 
ore  includes  little  pyrite,  consisting  largely 
of  chalcofitf .  borriite,  chalcopyrite  nnd 
other  rich  sulphides,  with  a  gangue  of  silica 
and  barite.  The  average  grade  of  the  ore 
at  Hully  11  ill  is  nearly  10  per  cent,  copper 
with  a  rrlntivfly  high  value  in  silver  and 
gold.  The  surface  alteration  in  these  de- 
posits has  resulted  in  the  removal  of  the 
copper  contents  from  the  upper  levels  in 
which  there  is  considerable  concentration  of 
gold  and  silver.  In  many  cases  the  copper 
has  found  .secondary  lodgment  in  lower  por- 
tions of  the  deposit,  forming  what  ia  some- 
times designated  the  'copper  level.'  This 
secondary  em  icliiin'Tit  of  the  ore  bodie.s  is 
tlie  rule  throughout  the  whole  extent  of  the 
copper  belt.  The  grade  and  magnitude  of 
these  sulphide  depoaits  mtitle  them  to  rank 
among  the  most  important  in  the  United 
States. 

Lake  Chdan,  Washington:  II.  W.  Pa»- 
BANKS,  Berkeley,  f'al. 
Lake  Chelan  is  one  o£  the  most  remark- 
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able  and  interesting  bodies  of  frcsli  water 
in  the  west.  It  is  situated  in  an  ancient 
▼alley  upca  tiie  eastern  dope  of  the  Cw- 
cade  range  in  ncwtbern  Washington,  llie 
lake  has  a  lenerth  nf  about  60  miles  nntl  a 
width  of  one  to  two  miles.  It  has  an  eleva- 
tion of  950  feet  above  the  sea  level  and  u 
depth  of  ahout  1,400  feet  The  ooimti7 
snrronnding  the  lower  end  of  the  lake  is 
quite  open  and  contains  niimcn>u8  settlers, 
but  tiirough  the  greater  portion  of  its 
leagth  it  is  inclosed  by  mountains  whieh 
rise  quite  preeipitoiisly  3,000  to  5,000  feet. 
The  valley  in  which  the  lake  lies  has  had 
an  interesting  history.  It  was  occupied  in 
quite  recent  times  by  one  of  the  largest 
leaden  upon  the  eastern  dope  of  the  Cas> 
cade  ranc-e.  Previous  to  that  there  was 
another  lake  here,  but  at  a  somewhat  lowor 
level.  The  earlier  lake  was  probably  raised 
but  slightly  above  the  level  of  the  Golttm- 
bia  river,  into  which  it  must  have  emptietl. 
In  the  opinion  of  tlie  author  the  great  depth 
of  the  lake  is  due  not  to  the  erosion  of  the 
glacier,  but  to  the  f  aet  that  it  was  the  bed 
of  •  trtream,  and  was  cut  out  chiefly  by 
stream  erosion.  The  plaeier  undoubtedly 
enlarged  the  valley  somewhat  and  may  have 
deepened  it  a  little.  If  this  view  is  the 
oorreet  one  the  valley  in  wliidi  the  lake 
lies  must  have  been  eroded  at  a  time  when 
the  level  of  the  land  ^nth  respect  to  the 
ocean  stood  many  hundreds  of  feet  higher. 
The  Columbia  lava  plateau  would  interfere 
with  the  (]  r  t  i  I  lue  of  such  a  valley,  so  that 
it  must  liavt'  been  excavated  prior  to  the 
formation  of  the  plateau.  The  lake  is  held 
at  its  present  level  of  325  feet  above  the  Co- 
lumbia river,  from  which  it  is  distant  only 
three  miles,  by  a  morainal  dam.  The  lower 
end  of  the  lake  is  shallow,  hut  as  far  a.s 
known  to  the  author  ther«  is  no  reason  to 
suspeet  fliat  bedrock  would  be  enoountered 
at  about  the  level  of  the  Columbia  river, 
which  would  be  the  ca.se  if  the  bed  of  the 
lake  had  been  dug  out  by  the  glacier. 


Lake  Qtiibcns.  an  Anritnl  Pliocene  Lake 
in  Arizona:  W  m.  ^.  Blake,  Tucson, 
Arizona. 

The  San  Pedro  river  of  Arizona  drains  a 
considerable  area,  and  is  l^ni-dered  through- 
out its  course  by  mountain  ranges  forming 
a  valley  from  ten  to  twenty  miles  in  width 
and  nearly  one  hundred  and  fifty  miles  in 
length.  The  valley  is  in  general  parallel 
with  that  of  the  Santa  Cru7,  the  next  great 
valley  to  the  westward.  A  lake-like  sheet 
of  water  of  whieh  we  have  good  evidenee 
filled  the  greater  portion  of  this  valley  in 
late  Tertiary  or  Quaternary  time.  This 
evidence  is  chiefly  the  presence  on  both 
ndes  of  the  vall^  of  unemsdidated  red 
elays  and  sediments  In  horiaontal  beds  of 
great  Ihieloiess,  often  terraced  by  the  river 
erosion,  and  extendinrr  hiph  np  on  the  sides 
of  the  bordering  mountaais.  One  of  thu 
best  eroB»sections  is  found  on  the  line  of 
the  Southern  Pacific  railway  whieli  crosses 
the  valley  nearly  at  right  angles  to  its 
course  at  Benson.  Benson,  in  the  bottom 
of  the  valley,  has  an  altitude  of  8,576  feet 
above  the  sea.  The  river  is  about  fif ^  feet 
lower.  The  laetiRtrine  elays  rise  from  thi.s 
point  on  each  side  to  the  height  of  about 
3,800  feet.  The  exact  limit  of  clay  deposi- 
tion is  not  esdly  detmnined.  It  appears 
most  probable  that  the  height  of  the  water 
was  about  4.000  feet  above  tide.  The  sedi- 
ments are  similar  to  those  around  Benson, 
bordering^  the  vsUey  northwards,  towards 
the  Gila  Valley.  We  there  find  also,  in  addi- 
tion, the  thick  beds  of  diatomite  mingled 
with  fine  volcanic  ash.  These  diatoms  are 
mostly  marine  species,  aceording  to  Dr.  D, 
B.  "Ward,  of  Poughkeepde.  But  some 
fresh  water  forms  are  present.  The 
Quiberis  Valley  thus  appears  to  have  been 
occupied  by  sea-wuter.  It  was  open  on  the 
north  to  the  great  open  valley  of  the  Gila 
and  Salt  rivers  and  would  appear  to  have 
existed  as  a  partly  landlocked  e^tnarj',  at 
least  in  the  upper  portion  between  the 
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Dragoon  Mountains  aud  the  Whetstoues 
and  Huaehueas.  The  phenomena  bear  tes- 
timony also  to  the  great  epein>^'enie  uplift 
sinrp  till'  A  depression  of  four 

thousand  feet  would  submerge  the  greater 
part  of  southern  aud  southeastern  Arizona, 
ineliidinff  the  great  valleys  of  the  Gila 
river.  Salt  river  and  of  the  Santa  Cruz, 
leaving  only  a  few  widely  separated  islands 
above  tlie  Pliocene  Sea. 

The  Debris  Fans  of  the  Arid  Region  in 
(luir  Utltiiion  to  (I"  Water  Supply:  £. 
W.  ILujOAIU),  Berkeley,  CaL 
The  debria  £ui8  or  cones  of  the  torrential 
periodic  streams  that  enter  the  broad  and 
dppp  valleys  of  the  Ci)r>lillt'rnn  rcfnon  are 
wholly  dillerent  in  their  genesis  and  struc- 
ture from  the  alluvial  fans  of  the  streams 
that  enter  lakes,  as  described  by  Gilbert 
{Monograph  No.  1,  U.  S.  Qeol.  Survey). 
Tniniediately  in  front  of  the  canon  nmiith 
we  always  find  an  accumulation  of  cubbies 
and  boulders,  the  latter  sometimes  of  enor- 
mous size;  these  grade  off  into  smaller 
cobbles  find  jrrnvel  as  the  distance  increases, 
but  there  is  always  an  irregularly  semi- 
elliptical  area,  of  an  extent  proportioned  to 
the  size  of  the  stream,  on  whieh  the  water 
is  partly  or  wholly  absorhcd  niilrs?;  tli*'  di^ 
charge  exceeds  a  certain  amount,  when  a 
portion  of  it  passes  over  the  gravel  area, 
carrying  with  it  the  finer  materials,  whieh 
are  deposited  beyond.  As  the  valley  is 
filled  tip  nnd  the  slope  decreases,  it  lakes 
exceptional  floods  to  carry  tl»e  coarse  ma- 
terials to  any  frreat  distance  from  the  canon 
moath.  Yet  while  the  slepc  w  an  steep  nnd 
the  valley  channel  relatively  tuirrow,  the 
cobbles  were  often  carried  to  considerable 
distances.  The  water  ao  absorbed  in  the 
coarae  materials  fwrna  a  pressure  eolunm 
behind  flic  main  body  of  the  fnn.  which 
when  latu'c  becomes  a  prolific  source  of 
artesian  water,  as  is  prominently  exenjpli- 
fied  in  the  upper  San  Bernardino  valley 


aud  ehie where  in  Ci.iitornia.  The  extreme 
irregularity  of  straetnre  witJiin  the  fan, 
and  the  variations  in  the  iniantity  and 

course  of  the  main  discliari.'L'  o£  Ihc  stream, 
cause  corresponding  irregularity  m  the 
iknvs  and  statit;  pressures  of  wells;  liigh 
pressure  being  frequently  eoineident  with 
small  flows,  and  vice  versa.  Spont^meous 
outflows  also  frequently  occur  m  tinus  of 
high  iluods,  or  as  the  result  of  erosion  on 
the  fan  slope.  *  Artesian'  q>ringB  and 
streams  thus  formed  are  important  souroes 
of  irrigation  water  in  southern  California; 
they  respond  to  the  variations  of  the  sea- 
soml  rainfall  in  from  three  to  six  months. 
Henee  these  debris  fans  form  natural  stor- 
age  and  regulatinir  reservoirs  of  great  im- 
portance. A  striking  example  of  the  effect 
of  these  conditions  upon  the  topography 
and  hydrography  of  the  vall^  is  alEofded 
by  the  debris  fan  of  San  Antonio  creek,  a 
snow- fed  torrent  descending  from  the  Sierra 
Madre  northward  of  Pomona,  Los  Angeles 
County.  Its  typically  regular  fan  has  ex- 
teiiderl  I'll  ar  aeross  the  valley  (nine  miles) 
to  the  foot  of  the  hills  opposite,  thus  fnrTrt- 
ing  a  water-divide  between  the  Santa  Aa& 
and  San  Gabriel  rivers.  The  creek  itself 
has  in  the  past  evidently  discharged  alter* 
Tifiti'ly  into  the  two  drainage  basins,  which 
originally  were  probably  a  single  one  drain- 
ing through  the  Los  iVngelcs  plain  into  the 
sea.  This  is  an  easily  verifiable  illustraF 
tion  of  the  manner  in  whirls  l!ie  broad  Cor- 
dillernn  valleys  have  l>ceii  filled  in,  as 
lately  discus,sed  by  Shaler.  Similar  though 
less  obvious  examples  exist  in  the  Great 
Valley  of  California,  as  well  as  in  the  Santa 
Clara  valley  on  San  Francisco  Bay. 

A  Posi'Tertiary  Elevation  of  ih«  8imv 
Nevada  ^own  by  a  Compariaon  of  fk* 

Grarhs  of  the  Xrocoie  ami  Pn  xi  nf  Tim- 
lumnf  T'ivrrs:  H.  W.  Tu&NEB,  San 
Francisco. 

The  Neocene  Tuolumne  oeeupied  the 
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same  dniina^rc  basin  and  followed  ajiproxi- 
mately  the  sanie  course  as  the  modeni 
stream.  The  most  western  point  where  the 
gravels  of  the  Neocene  Tuolumne  have  been 
preserved  is  east  of  the  head  of  Big  Hum- 
bug Creek  in  the  Sonora  quadranple,  and 
the  most  eastern  Piute  Canyon  in  the 
ToBemite  quadrangle.  If  we  now  ealeulate 
the  average  grade  of  the  Tertiary  etreem 
betwprn  theso  two  points,  and  the  nvprajre 
grade  of  the  present  river  between  the  same 
points,  we  ean  eompare  the  grades  of  the 
two  streams.  The  altitude  of  the  Neocene 
TuolnTTinc  frravels  at  Bi?  Humbug  Creek  is 
about  2,b00  feet,  and  at  Piute  Canyon  7,500 
feet,  giving  a  difference  of  4,700  feet.  Tlie 
altitude  of  the  present  tuolumne  north  of 
Big  Humbug  Ctetk  is  1,500  feet,  and  at 
Pate  Valley,  at  the  mouth  of  Piute  Creek, 
4,550  feet,  giving  a  difference  of  3,050  feet 
The  horisontal  distaaee  between  the  two 
points  is  about  33  miles.  Assuming  that 
both  the  Neocene  and  the  present  streams 
took  a  direct  course,  we  have  a  grade  of 
142  feet  to  the  mile  for  the  Neocene  chan- 
nel, and  a  grade  of  92  feet  to  the  mile  for 
the  present  channel.  While  tlie  Neocene 
river  occupied  a  nifrjred  eanj'on,  neverthe- 
less this  canyon  was  much  less  deep  and 
mgged  than  that  of  the  present  Tuolumne, 
which  implies,  other  things  beintr  eciiial, 
a  hipher  crmde  for  the  present  tlian  for  the 
Neocene  channel,  while,  as  we  have  seen, 
the  revene  ia  tlie  owe.  The  broad  dmnnels 
and  large  sand  and  gravel  deposits  of  the 
Neocene  streams  of  the  Sierra  further  north 
can  scarcely  be  explained  on  any  other 
hypothesis  than  of  comparatively  gentle 
grades,  indieatinir  an  old  age  for  the 
streams,  and  this  must  have  been  likewise 
true  of  the  Neocene  Tuolumne,  although  in 
less  degree.  Assuming  that  the  Neocene 
Tuolumne  had  originally  a  grade  at  least 
as  low  as  that  of  the  modem  stream,  which 
is  evidently  yet  a  yotinp:  stream,  it  is  clear 
that  the  present  grade  of  the  Neocene  cbau- 


ncl  must  have  been  brought  about  by  a  dif- 
ferential uplift  on  the  east,  resulting  in  a 
tilting  of  the  range  westward. 

On  an  Orbicular  Gahbro  from  San  Diego 
Countjf,  CaKfwma:  Andkbw  C.  Law- 
son,  E^rkelcy,  Cal. 

The  rock  described  in  this  paper  is  a 
very  basic  gabbro  in  the  form  of  an  aggre- 
gation of  spheroids  having  both  radial  and 
eoneentrie  structure.  The  spheroids  have 

an  avera^rc  diameter  of  about  fi  eentimeters, 
but  are  mostly  somewhat  deformed  in  shape. 
The  core  of  these  spheroids  is  a  granular 
gabbro  and  the  space  betwem  the  q)heroids 
is  of  a  similar  charaotw.  An  analysis  of 
the  rock  is  given. 

A  Geological  Section  of  the  Middle  Coast 
Ranges  of  California:  Andrew  C.  Law- 
80M. 

The  paper  is  an  attempt  to  summarise 

recently  acquired  information  as  to  the 
sequence  of  formations  and  their  respective 
volumes  of  sediments  in  the  Middle  Coast 
Ranges  of  California.  The  results  given  for 
the  thickness  are  approximations  suffi- 
ciently close  to  afford  a  general  idea  of  the 
section.  Other  features  of  the  paper  are 
the  subdivision  of  the  Francisean  into  seven 
stratitxraphic  subdivisions  by  the  rdOOgni- 
tioii  of  a  persistent  horizon  of  foraminiferal 
limestone  and  two  important  horizons  of 
radiolarian  chert;  a  similar  subdivision  of 
the  Montere7  into  seven  stages  and  a  sum- 
mary announcement  of  the  ehariieter  and 
history  of  the  post-^ilonterey  Tertiary,  The 
essential  features  of  the  paper  are  given  in 

the  following  tabulation. 

The  Pleistoc&ne  Beeioffif  of  Southern  Cttlu 
fomia:  Rat^h  Arnold,  Stanford  Uni- 
versity. Palifornia. 

A  summary  statement  of  the  marine 
Pleistocene  of  San  Pedro  and  otlMsr  loeali* 

ties  of  southern  California  with  a  subdi- 
vision of  the  Pleistoepne  fonnntinns  partly 
on  the  basis  of  structural  unconformities 
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iLocuoAi.  SBcnov  or  thb  coast  kuiosi  or  cauformm  nr  thb  TKnrrrY  op  wot  bat  or  iax  fbaxcboii. 

TbirkntH. 


Fm-l 
5.830 

MO 


M«mJ  i  ^ff'  """^^  MndsUwiea,  sandy  Hhalew  and  <-lny  Hhale*  > 
X  Lower  mriae  daja,  amid/  uluiH,  HwdiUnieii,  fine  fwbbiy  oamslomenitai  J 
Unoonfonnlty. 

_  J  Volcanics,  andt'^it'-",  kiMalta,  rhyolitc  ag^lotncniteK 

\  Ffwb  water,  ouoglomentoi^  naditoaM,  dajrs,  limeatonsi . 
Unoontormity. 

Hiextan,  frvnh  water,  clajR,  limestone,  nnfbton(»,  shaleit,  lignite,  taBk,  conglomcnite»,  200 
Volemiia,  ondMitai,  iMMtla,  rkjralila  tofi 
Unooiaformity. 

Vok'auicH,  andcsitcs,  bn-alln,  rhrolite  tuffs 

It,  BerkolOTftn     Trampan,  marine  ghales,  xandltODes,  pabbly  cunglomcrat^M   2,000 

Oriodan,  fresh  water  conglomenttea,  mndatonet,  dayn,  litne9t<»ies,  iofb.   2,¥<(t 

Finolo— Ibft  (pumiceouB)  fowiliferooa.....   1,000 

8ui  Pkblo— Klue  tiiffaoeoiiB  madabam,  muiiM   1,U0 

Unconformity. 

Upper     StMgc  T—SandMone   1,MD 

Sta^'c  r> — nitiiitiii\ti>)4  dulc  •   C70 

Stage  5— Sandstone   l^W 

MuDtufey  {  Middle  \  Stage  4— KtUBtaooe  elide   m 

Stage  3 — Sundtitona   90O 

Btag«  2 — Bituminous  shalt;  and  chert  ...••••••.>.>   250 

I>ower    Stege  1— Sudetane  ,   40O 

Uaoooibrmity. 

f  Tejon— MaMtive  nwdstoneo   2,100 

(  Martiiu'Z — Massire  sandstones  ,  S^SOO 

filijruUte  flow*.   ( Afle  not  cefl»ial7  detenniaed ). 
UoomfonnitT. 

Dii Co— Sandstones  and  shiles   S,9M+ 

Oakland— Conglomerate  (00 

P^dotite  impUoH. 

Krioxsille-  ShalcH  with wbordiBete limeetODO ud coogloiiieimte.....   1,000 

Unconformity.  Volcaniot. 

Ronita  aandMone  1,400 

San  MiK"f'l  o!ii[*rt<i,  mHiiil.Trinn     6.W 

Marin  MatKlhtuiu-   1,000 

SauMilito  cherU,  nwliolnrinn  ....*...«...•.......«  ......  ..........«<.........«..................   900 

liolinas  aandstune  (Tolcenici)   ^000 

Volcanics, 

Cnlera  limi'Mtone,  f omnia Ifetol   60 

VoicuiicB. 

Plleidioe  wadMono   7S0 


8iiMte.Ciiioo 


Fraocbcan 


Unconformity. 

Montin  gftoite  (oonekted  tentetively  with  iane  Jonmie  gnutle  of  Slem  Nevnd*). 


9*,m 


nnd  partly  on  the  iNwis  o£  Uieir  fowil 

fnuna. 

A  Contribution  to  the  Petrography  of  the 
J  oh  71  Day  Basin:  P.  C.  Calkins,  Berke- 
ley, Cal. 


The  paper  is  based  on  a  study  of  speci- 
mens gathered  during  tiie  last  three  sum- 
men,  hy  the  Univenity  palcontoUieioal 
expeditions  conducted  by  Dr.  J.  C,  M«r- 

riaiii.  Tf  may  be  considered  as  a  supple- 
ment to  Dr.  Merriam's '  Contribution  to  the 
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GeolotT  of  the  Jolin  Day  Basin.'  The 
igneous  rocks  of  pre-£ocene  age  coruprise 
quartz-mica  diorite,  serpentines  and  pyrox- 
enite.  The  Tertiary  aeiies,  ineluding  the 
foasU-bede,  is  ahnost  entirely  composed  of 
volcanic  materials.  The  Clarno  Eocene 
began  with  the  eruption  of  audesitic  lavas 
end  tuflb,  followed  by  quartz-baaalt  and 
rhj'olite.  Tin.  Jolm  Day  Miocene  beda  are 
mainly  tuffs  of  trachytic  and  andcsitie 
character.  Upon  them  lie  the  great  basalt 
scries,  which  is  in  torn  overlain  by  the 
Meaeall  beda,  amilar  in  gaieral  composi- 
tion to  the  John  Day.  The  Pliocene  Rattle- 
snake formation  foniprises  rhyolitic  lava 
and  tuffs.  The  most  recent  evidence  of 
volcanic  activity  conaiste  in  aih*bedfl  in> 
tentratified  with  the  terxaoe  gravels. 

CoUtnanitc:  Abtuub  S.  £akl£,  Berkeley, 
Cal. 

The  paper  contains  the  results  of  a  eiys- 

tallofrraphic  sttuly  of  a  lar?c  number  of 
rolfiiiauite  crystals  from  the  Calico  dis- 
trict, Sau  Bernardino,  Cal.  The  crystals 
are  exceptionally  rich  in  forms  and  in  the 
*  number  of  wc'll-devc'lopccl  faeea.  Although 
only  showinc:  tt-nuinations  on  one  end  of 
the  vertical  axis  oudng  to  their  attachment 
to  the  matrix,  seldom  leas  than  twenty  facea 
are  present,  and  some  of  the  oombinatiooa 
if  completed  would  show  upwards  of  one 
hundred  faces.  About  fifty  forms  occur, 
of  which  one  third  are  new.  Four  quite 
diatinet  habita  are  noticeable,  govenicd  by 
the  absence  or  predominance  of  certain  of 
the  terminal  forms.  The  mpasnrements 
were  made  Avith  the  two-circle  goniometer 
deaigned  by  Goldadmiidt,  and  aince  thia 
important  method  is  comparatively  new  to 
the  mineralntr5?5ts  of  this  eonntry,  n  detailed 
description  of  the  work  is  given,  in  order 
to  make  dear  the  method  of  eaknlating  and 
projecting  Hbe  foima.  The  figorea  aocom'^ 
panyii)^'  the  paper  arc  a  L'nomoiiic  projec- 
tion oi  the  forma,  an  orthographic  projec- 


tion on  the  base  and  several  cliuog:rapliic 
projections  illustrating  the  varied  habits 

and  combLualions  observed. 

Eocene  and  Earlier  Beds  of  the  Huerfano 
Basing  CtAondo,  and  their  Relation  to 
the  Cretaeeovt:  B.  C.  BJULB,  Denver, 

Colo. 

The  paper  discusses  the  strati  graphical 
and  structural  features  of  the  Huerfano 
Eocene,  and  aaaoeiated  Upper  Cretaceous 
beds,  for  the  purpose  of  correcting  certain 
errors  that  appeared  in  earlier  papers  on 
the  subject.  The  uppennost  beds  previously 
assigned  to  the  Eocene  have  been  shown 
to  contain  a  Wind  River  and  Bridgw 
fauna,  but  there  is  a  inur^h  crreater  thickness 
of  conformable  beds  of  similar  character, 
the  age  of  which  has  not  been  definitely 
establidied,  which  it  is  thought  should  be 
pro\'isionally  correlated  with  the  Lower 
Eocene  of  the  Uinta  and  San  Juan  basins. 
The  Lower  or  Poison  Canyon  formation  is 
found  to  be  nncoaformable  with  the  tme 
Eocene  and  with  the  undeilying  Cretace- 
ous, and  to  present  a  strong  contrast  with 
the  latter  litbologically.  It  is  suggested 
that  the  Poiaim  Canyoa  beds  are  nearly 
related  to,  if  not  identical  with,  the  post- 
Laramie  foimation  of  the  Denver  Basin. 

Andb£W  C.  L.\wson, 

Secretary. 

A  NEW  BAROUETRY  FOR  TUB  VKITBD 
STATES^  CANADA  AVD  THB  WEST 

A  NEW  system  of  reducing  the  baromet- 
ric observations  of  prcsstire  at  the  stations 
of  the  Government  Services  of  the  United 
States  and  Canada  was  put  in  operation 
on  January  1,  1902.  The  Weather  Bureau 
has  received  all  the  data  n'^cpssary  for  par- 
rying on  the  Canadian  computations  si- 
multaneously with  ita  own,  through  the 
courteous  cooperation  of  Professor  B.  F. 
Stupart,  Director  of  the  Canadian  ^Tctcnr- 
ological  Office.    The  reduction  of  pres- 
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Ruros  ob<?orvetl  on  the  RcK'ky  Mouiita'in 
plateau  to  sea  level  is  a  problem  of  great 
aeientifie  difBeulty  for  two  reaaoiis:  (1) 
Became  it  is  uot  evident  wbai  the  exact 
effect  of  the  phitcau  is  as  moJifyiiiL;  the 
ordinary  Laplaeeau  tree  air  reduction, 
even  when  the  mean  temperature  of  the 
air  oolanm  fi  is  aasnined;  and  (2)  beeaiue 
the  vertical  temperature  gradient  between 
the  ohscrved  surface  temperature  (  and 
the  tiea-ievel  temperature  is  difficult  to 
detemiine,  or  in  other  words  becanae  the 
connection  between  |  (t  +  i^)  and  the  true 
0  is  hard  to  find.  The  solutiou  of  this 
problem  has  been  forced  ui>i»n  the  Wash- 
ington Office  ever  since  the  opeuing  of  the 
•erviee  in  1870,  inasmueh  as  the  xesiiltB  of 
such  reductions  are  used  to  form  the  daily 
weather  maps,  and  the  errors  of  reduction 
result  in  inaccurate  systems  o£  isubax-s,  and 
eonaequently  incorreet  deductions  regard- 
ing the  existing  weather  conditions,  es- 
pecially wf^t  of  the  Jlississippj  Valley. 
The  perplexity  of  the  problem  may  be  in- 
ferred from  die  feet  that  the  present  sya- 
tcm  constitutes  the  sixth  effort  to  solve  it. 
The  indications  nrc  that  tlio  new  isobars 
conform  very  closely  to  the  true  weather, 
and  that  the  practical  working  of  the  qrs- 
tern  will  prove  to  be  mtisfaetny  to  the 
Bureau. 

A  brief  summary  of  the  earlier  methods 
of  r^ucUon  is  as  follows: 

1.  For  the  years  1870-81  aU  the  low  sta- 
tions were  reduced  by  an  eh'mentary  ap- 
plication of  tallies  given  in  Looniis'  'Me- 
teorology' (the  same  as  Guyot's  table  D, 
XVI.,  edition  of  1859),  using  the  temper- 
atures ohserved  at  the  momnit  of  ohserva*- 
tion.  1872-1880.  The  higher  stations 
were  not  reduced  except  by  the  applica- 
tion of  a  constant  appropriate  to  the  mean 
annual  temperature  and  pressure ;  the  low- 
er stations  continued  with  the  elonentary 
method,  but  this  included  an  erroneous 
use  of  the  observed  pressure. 


2.  1881-85.  The  Ahbe-Upton  system  of 
monthly  constants  for  each  statioi^  based 
on  the  mean  monthly  temperatures  and 

pressures. 

3.  1886-1887,  Ferrcl's  system  was  in 
operation  but  found  to  be  in  a  form  which 
was  too  complicated  for  practical  station 
work.  However,  some  eoneet  prindplsi 
were  introduced  by  him,  namely,  the  mean 
temperature  of  twenty-four  hours  as  the 
argument  instead  of  the  temperature  at 
the  time  of  ofeeervation ;  a  separate  eortee- 
tioB  for  the  plateau  effect;  the  variatia& 
of  the  reduction  witli  the  local  pressure; 
and  a  correction  of  the  surface  tempera- 
ture t  to  the  mean  &  by  an  approximate 
vertMMl  gradient. 

4.  1888  A  mixed  system,  partly 
Ferrcl  s  and  partly  Ilazen's.  IS'Jl-ldOl. 
Ilazeii'ti  empirical  system  alone,  iu  which 
numerous  changes  woe  made  in  tlie  wrong 
direction.  The  pUtean  eoneetion  was 
omitted,  the  j>re»suro  argument  was  aban- 
doned, and  the  surface  temperature  not 
corrected  to  e  became  the  only  argumtfit. 
In  eonstructing  the  empirical  tables  it  was 
nss^nned  that  ^It.  'NVashin^'fon  is  a  eorrect 
type  for  the  plateau  effect,  wluch  is  not 
true;  the  pressure  on  the  sea  level  was 
taken  as  exactly  30.00  inches  in  working 
out  the  reductions,  which  does  not  eonfonn 
to  the  facts;  tlic  check  upon  the  reduction 
was  limited  to  the  criterion  that  the  iso- 
bars could  be  smoothly  drawn,  and  redne- 
tions  for  many  stations  reodved  arltitrary 
modifications  for  that  purpose.  The  result 
of  this  system  was  to  give  too  high  sea- 
level  pressures  at  low  temperatures,  espe- 
cially in  cold  waves,  and  too  low  pree- 
sun^s  in  warm  weather. 

5.  In  Ibyb  Professor  Morrill  computed 
tables  which  have  been  used  somewhat  in 
the  office,  but  never  published,  in  which 
the  mean  temperature  o  and  the  pressure 
arguments  were  restored,  and  the  treat- 
ment of  the  humidity  put  on  an  improved 
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basis,  though  the  platt-au  efTeet  w.xs 
omittpd  and  the  correftuin  between  t  and 
0  uuly  ix)ughly  delermiued. 

The  following  nUUmeat  will  indieate 
the  most  important  change*  which  have 
been  recently  adopted.  The  principles  in- 
troduced by  Ferrel  have  been  more  closely 
followed  than  any  of  tiie  otlim»  but  de- 
dded  iiiq>r«vemenl8  have  beoome  poadUe 
hy  reason  of  the  jrradual  aeenrnnlation  of 
accurate  observations  on  the  plateau.  It 
was  first  necessary  to  construct  exact  nor- 
mala  of  atation  premm.  Thera  Yuen  been 
numerous  changes  in  the  location  of  the 
AfTif'os  duriuiLC  the  pfust  tliirty  years,  inv  K- 
mg  vai-iatioiis  iu  the  elevation;  there  lias 
been  a  gradual  improvemoit  in  the  gen- 
enl  national  surveys  for  elevation  by 
which  the  local  bases  can  be  referred  to 
the  sea  level ;  the  instrumental  errors  were 
neglected  during  certain  yean  when  less 
than 0.007  inch;  the  oUemtiooa  have 
been  made  at  different  sets  of  selected 
hours;  and  tiie  gravitation  correction  was 
not  regiiiarly  applied.  To  reduce  the  en- 
tire set  of  observaticnia  from  1673*  to  1900, 
inclusive,  to  a  homogeneous  system,  they 
have  been  corrected  to  the  elevation  adopt- 
ed for  January  1, 1900,  or  tiie  one  occupied 
neareat  that  date,  also  to  the  mean  of 
twenty-four  liourly  observation^  and  the 
corrections  for  instrumental  errors  and 
gravity  have  been  added  systematically. 
The  monthly  and  annual  means  give  the 
notmala,  and  from  theae  the  rariationa  in 
the  year  and  from  year  to  year  are  com- 
putetl,  the  latter  becoming  the  basis  for  the 
further  discussion  of  climatic  and  seasonal 
ptoblema. 

The  process  (.f  dctennining  tlie  sea-level 
temperature  beneath  the  platean  was  eon- 
ducted  as  follows:  The  normal  mean 
monthly  timiperatarea  of  all  atationa  be- 
tween the  Paeifle  coast  and  the  Ifiaaiarippi 
river  were  eolleeted  by  STonps  according 
to  their  elevations,  and  reduced  to  selected 


[ilanes  llirough  short  distances.  Thus  all 
temperatures  observed  between  0  and 
1,000  feet  were  corrected  to  the  500-foot 

plane,  between  1,000  and  2,000  to  the 

1,500-foot  plane  and  ao  on  up  to  7,000  feet. 
Temperature  gradients  in  latitude  and 
longitude  were  worked  out  by  discussing 
these  data,  and  then  all  the  data  on  the  se- 
lected  planes  were  further  corrected  to 
values  on  the  centers  of  reduction,  that  is 
the  points  where  the  five-degree  meridians 
and  the  five-degree  parallels  intersect.  The 
aeveral  atationa  were  earned  in  varioua  di- 
rertions  to  different  centers,  so  that  purely 
loenl  conditions  might  neutralize  them- 
selves. Over  these  centers  we  have  thus 
formed  from  the  ohaervationa  different 
tempomtures  in  a  vertical  direction,  and 
they  were  then  plotted  as  points  on  dia- 
grams through  the  average  of  which  ver- 
tieal  temperature  curves  were  drawn,  and 
prolonged  to  sea  level  without  mt^ch  error. 

Tliest-  sia-lcvcl  temperatures  wrre  now 
transferred  to  charts  of  the  United  States 
and  Canada,  and  in  connection  with  all 
the  stations  availaUe  f  n»n  the  Atlantic  to 
the  Pacific  coasts,  sea-level  isotherms  were 
readily  drawn,  by  which  all  the  minor  dis- 
crepancies occurring  in  the  plateau  dis- 
triet  were  removed.  By  interpolation  we 
then  found  the  true  terminals  of  the  Ver- 
tical temperatures  at  sea  level  on  the  cen- 
ters of  reduction.  This  entire  work  was 
performed  two  or  three  tiroes  in  suoeesaion 
b^'  a  series  of  approximationa,  and  the  in- 
tfiloi'lsiiiLT  of  the  vertical  and  horizontal 
lines  on  tiie  sea-level  plane  were  made  to 
conform  to  the  observed  conditions. 
Thenoe  the  aea-level  temperatures  for  the 
respective  stations  were  found  by  inter- 
polation from  the  i<?ntherms  to  tenths  of  a 
degree,  so  that  we  have  thus  accurately  ob- 
tained if  aa  well  as  t 

The  plateau  effect  was  determined  on 
the  theory  that  the  wide  sw-iu'z  of  ih"  tem- 
peraturea  iu  the  annual  period,  amounting 
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to  0.400  ioflh,  should  be  i  1  i  1  to  that 
which  is  observed  at  the  low-level  stations, 
about  0.150,  by  a  correction  of  the  form 
C,  MM,,  when  <7=0.00100,  J9  is  tbe 
departure  of  the  temperature  from  the 
anmifti  monn,  and  //  is  the  elevation  in 
units  of  a  thousand  feet.  This  is  readily 
computed  for  each  staliuii,  and  it  is  to  be 
added  to  the  free  air  eorreotion  eompnted 
by  the  Laplooeon  formula  with  modem 
constants. 

The  monthly  station  pressures  B  were 
now  reduced  to  sea  level,  giving  B^,  and 
isobars  were  drawn  as  wM  as  possible 
thiuu.rli  the  resulting  values.  Many  of 
the  old  stations  had  their  elevations  deter- 
nuned  only  by  barcaneters  and  were  quite 
erroneotta;  in  many  eaaea  the  temperature 
argument  used  h  was  not  exact 

enough  to  give  vety  ancurafc  resnl1«;;  not 
a  few  stations  hud  ordy  a  short  series  of 
years  to' use  in  constructing  their  normals; 
from  these  causes  considerable  irregvdarit  n  s 
were  found  on  the  fii-sf  system  of  sea-level 
maps.  The  pressures  for  each  station  were 
now  interpolated  from  the  map,  and 
■Uie  differences,  Bt-B^y  computed.  For 
'Portain  station?:  these  differences  were 
about  constant,  indicntinfr  an  prror  in  the 
.adopted  elevation,  or  in  (lie  menu  temper- 
ature from  which  the  plateau  effect  was 
reckoned;  in  other  eas»  the  differences 
had  a  variation  in  an  annual  period,  show- 
ing that  the  true  value  of  o  dilfera  from 
*  (i  +  tj-  By  readjusting  our  data  to 
illnw  for  all  these  considerations,  the  sea- 
level  pressures  were  computed  a  second 
time.  The  diflerenees,  B,rB^,  were  now 
quite  small  for  stations  of  long  record,  us- 
nally  less  than  0.010  inch.  Assuming  that 
tlie  normal  values  of  the  short  record  sta- 
tions should  be  reduced  to  tlu^  long  recnrd 
series,  tliat  is,  £0  to  27  years,  these  last 
rresidnals  were  added  to  the  original  sta- 
tion pressures  Z>  to  give  the  station  hoino- 
Ifeneous  normals  B^.  There  still  remain  a 


few  statioas,  some  of  them  at  low  levd,  so 
tlmt  any  adopted  method  of  reduction  can- 
not be  a  possible  source  of  error,  wherein 
a  nearly  constant  residual  reduction  is  yet 
required  to  reduce  them  to  the  homogene- 
ous system,  marked  J-1.  This  is  protiably 
due  to  some  local  peculiarity  of  the  wind 
circulation,  or  the  exposure  of  the  barom- 
eter, and  it  may  properly  be  oousidered  aa 
a  topic  for  further  investigation. 

"NVc  next  proceeded  to  make  reducti'jns 
for  all  the  stations  now  iu  operation  to 
the  3,500-foot  plane  and  the  10,000-foot 
plane,  l)oth  of  which  are  useful  in  the 
studies  of  cyclones  and  anticyclones,  but 
instead  of  directly  from  B  to  Bi  and  B^, 
by  a  roundabout  circuit.  The  sea-levd 
values  B^.  f,.  e,.  pressure,  temperature, 
vapor  tension,  were  interpolated  on  the 
eoutera  of  reduction  fn»m  the  sea-level 
charts.  The  temperatures  <, .  and  tbe 
vapor  tensions  «, .  e„  on  the  two  upper 
planes,  respectively,  were  computed  by  gra- 
dients derived  fr«mi  the  cloud  compntations 
of  Ib96-y7,  and  balloon  and  kite  aiicensions. 
With  this  data  charts  of  t^.i^.e^.e..  were 
formed,  the  prttsures  Bt.B^,  on  these 
planes  were  rnmputed  Ijy  mram  of  mtr 
new  logarithmic  general  tables,  and  the 
corresponding  pressure  charts  drawn. 
Thence  the  station  data  J^^ .  . .  tmibt 
3,500-loot  plane  and  B^.t^.e..  for  the 
lO.OfMVfont  jdane  wcr»^  intcriiolritcd  for 
each  month  aud  for  the  annual  mean.  As 
a  cheek,  station  data  .  t . «.  were  reduced 
80  as  to  give  correspondinLr  to  7.',^  tlie  values 
of  Bi  and  We  have  thus  derived 

Bi .  Bf.  by  two  separate  methods,  and  they 
generally  agree  to  about  0.01  inch  on  the 
average.  This  cheek  includes  the  eonstrue- 
tion  of  tlie  general  tables  and  the  special 
station  tables,  also  the  drawing  of  the  dif- 
ferent sets  of  charts.  We  have  therefore 
obtained  the  same  results  by  means  of  two 
paths  of  reduction,  tlio  first  to  sea  levd 
from  the  station,  and  thenoe  through  the 
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eenten  of  iwdnfltioa  to  ih»  two  bigher 
planea,  and  thenee  by  interpolation  to 

points  over  the  station;  the  second,  from 
the  station  pressure  to  the  pressures  on 
the  two  other  planes  directly.  This  agree' 
ment,  therefore,  unites  the  entire  data  in 
a  homogeneous  system,  and  it  becomes  the 
basis  for  future  substantial  scientific  dis- 
eiusions  in  many  meteorological  problems. 
We  can  now  deal  quite  cooAdently  witii 
hun«1red(]is  of  an  inch  of  pressure. 

A  full  report  on  this  subject  will  appear 
in  the  Annual  Report,  Chief  of  Weather 
Bureau,  Vol  II.,  1900-1901,  and  will  eon- 
tain  the  following  aets  of  charts  for  each 
month  and  for  the  year,  B^.  t^.  >\  and 
the  relative  humidity  on  the  sea  level 
plane,  Bi-t^.  on  the  3,50G-foot  plane, 
B^.U.HiVa  the  10,00&-foot  plane,  IdO  in 
all;  also  charts  of  f,'radient8  in  latitude,  in 
longitiidi'  and  in  altitude,  as  well  as  charts 
fur  reducing  selected  hours  of  observation 
to  the  mean  of  twenty-four  hourly  ohaer- 
vaticma.  With  these  data  a  newly  opened 
station  can  by  a  little  conipntati(jn  be  put 
on  a  better  basis  regarding  its  normals 
than  would  be  given  by  at  least  ten  years 
of  regular  obaervationa.  A  aununaxy  table 
contains  the  above  list  of  normals  for  265 
stations  besides  the  original  data  for  the 
station  B^.t. «.,  and  will  be  a  valuable 
sooroe  of  referenee  for  numeroua  qvna* 

tious  iu  meteorology. 

The  reduction  tablps  for  pressure  con- 
sist of  three  different  sets:  (1)  The  gen- 
eral logarithmic  tables  computed  for  evexy 
100  feet  up  to  10,000  and  for  every  10  de> 
grees  from  —40°  to +  100°;  (2)  the  sta- 
tion tables  for  publication,  containintr  the 
following  corrections  for  each  of  our  three 
planes  of  reference,  aea-level,  3,500^foGt 
and  10.000- foot,  namely.  i1m  l.aplacean 
free  dry  air  eorrection,  the  humidity  cor- 
rection, the  correction  for  the  plateau 
effect  and  the  oecasional  residual  correc- 
tiim,  also  the  two  arguments  t  aurfaee  tern* 


perature  and  9  the  mean  cdumn  tempera* 

turc.  Diagrams  have  been  constructed  to 
show  the  relations  between  t  find  o,  and 
they  form  a  most  instructive  analysis  of 
the  plateau  temperature  problem,  showing 
that  eaeh  district  has  local  eharaeteriaties 
of  its  own;  (3)  the  station  tables  are  com- 
piled from  the  forms  (2),  and  they  are  ex- 
panded for  the  arguments  surface  t  and 
surface  B,  ao  that  there  shall  be  no  inteft* 
polation  along  the  temperature  argument 
in  order  to  nhtiiiii  the  nearest  hundredth 
of  an  inch,  0.010.  The  body  of  the  table 
gives  the  redueed  pressure  on  its  plane, 
and  not  the  correetion  to  the  actual  i»08- 
sure,  which  must  he  added  to  it  to  produce 
the  reduced  prrs.sure,  as  is  eustouiary  in 
such  tables.  There  icniaius  only  a  very 
simple  interpolation  for  the  intervals  of  a 
tenth  of  an  inch  of  pressure  to  the  re- 
quired hundredth  of  an  inch.  It  is  thus 
an  easy  matter  to  enter  the  three  tables  in 
soeeession  with  the  Mune  ai^uments,  sm- 
face  (B.tU  end  find  ..B,.B,.  These 
data  will  enable  us  to  construct  three  sets 
of  isobars  at  eaeh  hour  of  observation, 
showing  ihtiM  plane  scHiliuu^t  through  the 
atmosphere,  and  these  will  probably  prove 
to  be  of  value  in  the  foreeasts  of  tiie 
weather  conditions.  The  iso.i -level  redue- 
tiona  went  into  operation  on  January  1, 
1902,  as  stated,  but  some  more  work  is  re» 
quired  to  furnish  tlie  stations  the  necessary 
table;?  of  j^roup  (3),  the  two  preceding 
groups  being  completed. 

Frank  II.  Bigelow. 

Weatbib  BoasAU. 

BOtBSTIMO  BOOKS. 

Memorial  Leeturea  delivered  before  the  Ckem- 

ici!  Snrieli/  of  London,  180S-1UOO.  Tvondon, 
Ouriiey  aud  Jackson,  Paternoster  How. 
1901.  Sto. 

This  vokiHie  <^-nntnin3  the  lectures  com- 
menioratiii^f  <lr<ciisod  lionornry  and  foreign 
members  of  the  ('hemical  Society  of  London, 
delivered  duriog  the  eight  years  deaignated  in 
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the  title,  nn  l  if  we  take  into  rnn^idprntinn 
the  historic  emiuenoe  of  the  subjects  of  the 
kotnns*  m  wdl  as  the  fitnas  of  the  leeturen 
for  tbeir  biographical  tasks  and  their  success 
in  preparing  them,  it  is  t*nfi>  ti>  '^ay  that  iin 
uiun-  iiiipurtunt  ur  fascinating  conlribuliuit 
to  the  history  of  chemistry  has  bem  issued 
^rithin  till'  flt^-ade.  In  each  ease  cTtrr  wns 
taken  tu  select  a6  the  lecturer  one  who  had 
be<«n  personally  intimate  with  the  deceased 
chemist,  or  who  was  especially  well  qualified 
to  write  of  his  researches  with  the  sympathy 
born  of  etudiis  analogous  to  his;  the  restllt 
fonnS  An  illustration  u{  the  inteniatK'Tiul 
character  of  science,  for  the  n;iti\r  of  Bel- 
gium is  portray^  us  to  his  life  and  labors  by 
an  Am^ean,  the  native  of  Switaerland  by  a 

Swnle.  thr-  r!(>riiia!is  liy  ■Eiivli^litticii.  ri  Fn  nr-h- 
man  by  another  American,  and  only  one  lec- 
ture, on  a  Swede,  is  by  a  compatriot. 

The  methods  foUowwl  by  the  lecturers  in 
dealing  with  the  individuals  assigned  them 
vary  considerably,  but  the  majority  depict  the 
personality  of  the  chemist,  his  domestic  life, 
his  official  dutii-s.  his  jicsiiions  nf  linnur,  and 
after  the»e  his  labors  and  discoveries  in  the 
field  of  ehemistry;  in  several  instanoes  the 
hiogniidier  introduces  valuable  disquisitions 
bearing  on  the  theories  which  the  person  por- 
trayed fotmded  or  helped  to  establish.  Pro- 
fessor J.  W.  ;Mallet,  of  the  University  of  Vir- 
ginia, writing  of  Jean  Servais  Stas,  precedes 
his  ac>count  of  the  life- work  of  the  Belgian  ill 
the  determination  of  atomic  weights,  with  a 
f'arnfti!  -unimary  of  the  fundaniontnl  '\t\cn=i 
that  gradually  led  up  to  the  question,  'What 
is  the  mass  (or  weight)  of  an  atom  of  a  par- 
ticular element?';  and  he  presents  a  clear 
statement  of  investigations  as  to  the  atomic 
weight  of  the  elements  from  the  time  of 
Berzelius  to  that  of  Stas.  At  the  beginning 
'  f  hi^  painstaking  researches  Stas  had  an 
almost  absolute  confidence  in  the  accuracy  of 
Front's  hypothesis,  but  at  their  conclusion  he 
said,  'The  theory  of  Prout  must  be  considerwl 
n  pure  illusion.'  ilallct  himself,  however, 
seems  inch'ned  to  believe  that  there  may  he 
still  something  in  it. 

In  passinsr,  Irf  me  say  that  the  biographer 
of  Stas  falls  into  the  error  of  assigning  to 


\Vfn?cl  a  -liari'  In  tlie  discovery  of  the  law  of 
neutrality,  an  error  originating  with  Bemlius, 
and  often  repeated,  but  oomotod  by  J.  8.  C 
Schweigser,  Angus  Smith,  I^denburg  and 

otllrrs. 

In  his  lectui'u  on  Marignac,  the  Upsala  pro- 
fessor, Cleve,  introdttoes  a  skilful  sumgr  of 

the  complicatcil  In'sirtrj'  of  the  rare  earth*,  in- 
cluding a  table  giving  the  characters  of  the 
elements  of  the  yttrium-oerium  groups  that 
was  highly  esteemed  at  the  date  of  its  puUioa- 

tion  (1893). 

Dr.  W.  H.  Perkin,  in  liis  sketch  of  the 
labon  of  Hofmann,  lntro<luees  an  authorita- 
tive account  of  the  origin  of  the  ennl-tar  color 
industry',  and  both  Drs.  Jupp  and  Thorpe  in 
their  leetoves  on  Kckti]6  and  on  Victor  H«yer, 
respo<!tively,  insert  m^-t  pi  atseworthy  contri- 
butions to  the  history  of  those  branches  of 
organic  ehemistry  in  whidi  each  was  laboring 
BO  sueeeasf ully. 

These  disquisitions  do  not  partake  of  pad- 
ding, but  are  among  the  most  valuable  features 
of  this  very  valuable  volume. 

One  of  the  ni"~t  difficult  in<  n  tn  tr-'at,  nn 
account  of  lus  gigantic  intellectual  position, 
Helmholtz,  is  presented  in  a  mastexful  wi^, 
notable  for  its  vigor  and  brevity,  by  Dr<  0"o> 
F.  Fitzgerald. 

Dr.  Percy  Frankland's  biography  of  Pasteur 
is  ver>'  reailable  and  appreciative;  he  pOtntS 
out  that  the  Frrni  li  i  In  rnist  long  ago  'com- 
pletely fore«ihadowe<i  and  grasped  that  im- 
portant branch  of  our  sdence  whidi  we  now 
call  '•ti  r. '■-t  hctnistry'  as  shown  by  the  philo- 
sophical reflections  made  by  Pasteur  after  his 
discoveries  in  connection  with  racemic  aeid. 
Some  bold  exi>eriments  conducted  by  Pasteur 
were  designed  to  accomplish  'the  task  of  turn- 
ing the  Creator's  world  upside  down';  one  of 
these  was  carried  on  at  Lille  in  18ft4.  He  hid 
a  cloek  nrrnngod  with  holifi^tnt  nii.!  reflector, 
to  reverse  the  natural  movement  of  the  solar 
rays  striking  a  plant  from  its  origin  to  its 
death,  so  as  to  ascertain  whether  in  such  an 
artificial  world,  in  which  the  sun  rose  in  the 
west  and  set  in  the  east,  the  optically  active 
bodies  could  be  obtained  in  cnantiotnorphic 
forms.  T>r.  Frankland  reviews  J'a^teur's 
studies  on  fermentation,  his  researches  on 


Digitized  by  Google 


ILUMH  14,1808.] 


8CIENCS, 


423 


•poBtaneous  generation,  on  the  vinegar  pro- 
ceaa,  on  the  diaeuM  of  -mae,  of  stlkwoims,  and 

tlie  bcncfioent  nmilts  of  his  succesjj  iii  com- 
bating disease  in  man  himself.  Of  the  20,000 
persons  who  have  taken  antirubic  treatment, 
the  mortality  bas  been  len  than  five  per 
tbonsand. 

The  four  lectures  on  August  Wilheloi  von 
Hofmasm  occupy  tiie  most  Bpaoe  given  to  my 

individual  in  the  volume;  Lord  Playfair  wrifrs 
of  his  personal  reminjgoencea  of  Hofmann  and 
of  the  conditions  which  led  tothe  estabHslnnent 
of  the  Royal  College  of  Chemistry;  Sir  F.  A. 
Al'<'!  nnrrfit<»s  the  hislnry  of  tho  «fimc»  Collopp 
and  of  Ilofmann's  professional  work  therein; 
Dr.  W.  H.  Ferkin  ehronides  the  oontributione 

of  Ilofmann  atifl  his  flij-tii>«rui<l!r-<!  pupils  to 
coal-tar  color  manufactures;  and  Professor 
Heniy  E.  ArmstroDg  contributea  a  vecy  fttU 
and  careful  analysis  of  the  sdentifie  work  of 
this  great  master  in  research. 

Professor  O.  Pctterson,  of  Stockholm, 
writes  of  Nilson;  Sir  Hemy  E.  Roscoe  in  a 
delightful  sketch  of  Bun!»pn,  iiitiiiinto 
friend  and  teacher,  mentions  man^-  amusing 
epiaodflS  of  tibe  abeent-minded,  genial,  big^ 
framed  man  who  has  Iklmi  Invrd  by  all  who 
came  into  contact  with  him ;  Dr.  P.  P.  Bcdsou 
porlrajfs  X/>tbar  Meyer;  Professor  J,  M. 
Crafts,  of  Boston,  writes  of  warm  friend, 
Frio'U'l :  uiid  Dr.  Thorpe,  of  Loji.inn,  \vrit(  >  of 
the  brilliant  Victor  Jleyer  as  well  as  of  Her- 
mann Kopp.  With  each  of  the  twelve  lectures 
tht  ro  i<  an  oxoellent  portrait  of  the  person 
sketched,  and  most  of  the  lectures  contain 
valuable  bibliographies.  A  copy  of  this 
memorable  volume  (of  which  the  edition  is 
limited  to  500)  should  be  found  in  every  good 
library. 

Hbnrt  Oaamorom  Boltok. 

Allgemeine  Physioloyie.    Ein  Grundrut  d«r 
Lehrt  wm  L^ben.  By  Max  YnwoitN.  Third 
edition,  revised.    Jena,  Q.  fischer.  1900. 
Pp.  031;  ilhi^trntions  20r,. 
The  facta  that  Professor  Verwom's  book  has 
readied  its  third  German  edition,  and  that  it 
fans  been  tmnslated  into  English,  French,  "Rva- 
ftian  and  Italian,  are  evidence  of  its  worth. 
That  it  has  enrted  an  influence  on  the  de- 


velopment of  physiology  during  tlie  six  years 
of  its  existence  is  indicated  by  the  frequency 
of  references  to  it  in  phjrsiological  littrnture. 
The  book  improves  with  each  suocesftive 
edition.  In  its  present  revision  it  is  un- 
changed in  its  fundamentals,  but  from  the  first 
to  the  last  page  it  gives  evidence  of  having 
been  thoughtfully  worlced  over.  Apart  from 
the  alterations  obligated  by  the  newer  re> 
fiearclii's,  portions  of  the  previous  editions 
have  been  omitted,  portions  have  U-en  re- 
written, and  the  language  has  oonstontly  been 
made  more  precise.  The  quantitativB  result 
ig  an  addition  of  twenty-five  paprea  and  ten 
figures,  while  qualitatively  there  is  a  better- 
ment duougbout.  A  few  of  the  special 
features  of  the  new  edition  may  be  here 
mentioned. 

The  use  of  die  word  Biveistkorper  has 

largely  given  place  to  that  of  Eiweistver- 
hindiinijcn,  anJ  stress  is  kid  on  the  fact  that 
the  life  prueeas  consists  in  the  metabolism  of 
the  compounds  of  proteida  rather  than  of  pro- 
teids  alone.  The  section  on  ferments  is  largely 
rewritten.  As  £mil  Fischer  has  shown,  it  is 
now  recognized  that  eadt  fennent  acts  on  cma 
specific  chemical  body  only,  and  not  even  on 
the  isomers  of  that  body.  In  many  cases  of  fer- 
ment action  by  organisms,  but  not  necessarily 
inall,the  eflBcient  substance  isnot  the  organism 
itself,  hut  something  secrptrd  liy  tlip  orp.mism. 
Buchner  proved  this  for  alcoholic  fermenta- 
tion by  the  yeastocdl,  and  gave  the  name 
zymase  to  the  enzyme.  Another  fact  of  in- 
terest is  that  no  synthetic  ferments  have  yet 
been  discovered.  Attention  is  called  to  the 
wfll-known  leSultS  of  Locb  and  others  in  arti« 
ficial  partheno^nrsis.  Poters  observations 
that  in  ciliated  cells  the  basal  bodies  are  the 
place  of  origin  of  the  impulse  to  movement 
are  quoted.  Peter's  idea  is  supported  by  the 
work  of  Q\irwitsch  on  the  development  of  cilia. 

The  parngraphs  on  the  ongin  of  the  current 
in  a  voltaic  cell  are  rewritten  and  Sohncke's 
thoorj'  is  rcphiord  liy  thnf  of  Ncmst.  Aorord- 
iug  to  Nt-rnst,  metals  have  a  groat  tinuiency 
to  give  off  their  molecules  as  eations  in  solu- 
tions of  cTTtaiii  salts,  the  ntiiount  of  loss  de- 
pending on  the  relation  of  the  osmotic  pres- 
sure of  die  solution  to  the  solution  pNSSUv* 
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of  the  metal;  the  less  the  former  and  the 
freuter  thu  latter,  tlie  more  cations  are  eriven 
off,  and  vice  versa.  The  result  of  the  loss  is 
a  charging  of  the  metal  with  negative  and  of 
the  solution  with  positive  deetricitT.  Aieeoiid 
metal  introduced  into  the  solution,  with  a 
different  relation  of  osmotic  preiiaure  and  solu- 
tion pressure,  becomes  charged  positively,  and 
the  nsult  is  a  difiereiioe  of  potmtial  between 
tho  two  metals. 

in  discussing  the  action  of  the  galvanic  cur- 
rent on  pfoteplaeni,  tlie  queetioti.  is  nieed  as 
to  how  tlio  \\  (  11  know  n  ( flFccts  are  brought 
about.  A  possible  factor  is  the  electroljrsis 
of  dw  medium  surrounding  the  liTing  sub- 
8tance>  in  viiich  case  galvanic  stimuli  ^wuld 
be  rcfrnrrlrd  ni  rlirniiral  stimuli.  Verwom 
regards  this  possibility  as  doubtful,  and  if 
it  oocurs  at  all»  it  must  be  altogether  sub- 
or'linntr.  Much  more  important,  doubtlcs's,  is 
the  direct  cloctroljreia  of  the  living  substance 
itself.  A  possible  factor  in  Hie  galTsnie  ac' 
t)on  b  the  movement  of  tl^  liquids  in  tho 
I»orous  cell  substanca  This  is  suggested  by 
tlie  work  of  Carlgrcn,  who,  by  tho  action  of 
strong  galvanic  currents  on  dead  cells,  was 
able  to  ol  tain  phenomena  closely  analogous 
to  those  occurring  in  living  substance.  The 
Tolative  shares  taken  by  these  vaxious  faeton 
in  galvanic  action  must  be  decided  by  future 
invrstigation. 

Molisch's  work  on  the  death  of  plants  by 
fri'ozing  is  noted,  the  general  conclusion  being 
tlint  in  such  cases  death  is  duo  fo  iho  ahstrac- 
tioa  of  water  from  the  protoplasm  and  the 
resulting  profound  alteration  in  the  chemical 
siruot'trc  of  the  compound^  'if  tlie  protoplasm, 
Kegardiug  tho  action  of  chemical  stimuli,  the 
author  takes  <]ie  conserrative  position  that  in 
many  ca'^es,  but  not  in  all,  osmotic  action  is 
:i  Mi  lat.fl  with  piiril.v  cljcinioal  action.  The 
two  factors  have  been  only  rarely  distinguished 
auifieiently,  and  in  most  oases  it.  remains  to 
be  (kcide<l  to  what  extent  the  stimulating 
power  of  the  chemical  substaace  is  due  to  its 
diemieal,  and  to  what  extent  to  its  osmotie 

properties. 

The  obser\-ations  of  Weil  and  Frank,  which 
tend  to  disprove  the  hyjK>thesia  of  the  cou- 
traetility  of  the  dendrites  of  nerve  oeUs,  are 


quoted  approvingly.  So  also  is  the  work  of 
Myer  and  of  Overton,  who  foimd  that  the 
solubility  of  narcotics  in  fats  and  oils  is  a 
great  factor  in  their  narcotizing  power.  Nar- 
cut»is  is  aooompliahed  tlnou^  the  ageni^  of 
tlio  undivided  molecule  of  the  narcotic,  not 
through  its  decomposition  products.  Narcosis 
appears  to  be  a  contact  effect. 

i'liL-  author  devotes  a  psfiu  to  the  discussion 
of  the  (>;Tc'c;t  of  the  Roentgen  rnys  on  orfjan- 
isms,  but  the  facts  so  far  discovered  are  too 
few  to  aOow  conclusions  of  value  to  be 

drawn. 

In  discuwiog  the  origin  of  life  the  theoij 
of  F.  J.  Allen  is  added  to  tboee  heretofore 

given.  This  author  believes  the  beginnings  of 
life  to  date,  not  as  Pfliigcr  assume?,  from  the 
time  of  the  earth's  incandescence,  but  from 
the  period  when  water  fiist  appeared  on  die 

r-arth'.s  furfirr.  The  powerful  shacks  of 
lightning  which  must  iiave  occurred  contin- 
ually in  the  damp,  warm  atmoqdieire  than  «^ 
isting,  led  to  the  produedon  of  ammoiBin  and 
the  oxides  of  nitrogen,  m  happens  to-day. 
These  substances  were  carried  down  iu  solu- 
tion by  the  rains,  and  on  the  surface  of  the 
earth  met  solutions  of  cnrbonle  acid  and  the 
chlorides,  sulphates  and  phosphates  of  the 
allialies  and  metah.  Thus  die  opportuiuty 
was  given  for  the  most  varied  nitrogenous 
combinations,  and  the  first  living  substance 
then  came  into  being. 

The  chapter  on  the  mechanism  of  life  is  not 
greatly  alter*  (i.  1  lio  'hiogen  hypothesis,*  as 
tlio  author  now  terms  it,  is  considered  some- 
what more  fully  than  before^  in  the  light  of 
the  work  of  Dotmer,  Locw  and  F.  J.  Allen, 
but  it  is  not  essentially  changed.  Attention 
is  called  to  Jennings's  careful  woilc  on'  the 
riioohanisin  of  tactic  movements,  and  to  lihurn- 
Mt  r'>;  iT^ 4 (  resting  physical  analyses  of  cell 
phenomena. 

In  the  prefsoe  Professor  Verwom  speeks  of 
the  present  great  lii  'ivify  of  inY.->tii::ator=;  in 
all  fields  of  general  ph^'siology,  and  laments 
the  fact  that  within  the  narrow  eonfinea  of 
one  book  so  many  of  the  important  oontriba* 
tions  must  lie  mentioned  without  discussion  or 
be  omitted  altogether.  Notwithstanding  this 
fact,  his  book  still  remains  by  far  the  beat 
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aariatlitj  tractue  OH  the  vaned  suljeete  in- 
alnded  vnder  its  oompr^ienaive  title. 

jfUBomc  S.  Leb. 

OocmtBiA  ITitrnnaiTT. 

SVieS  TlFW  JOURNALS  AKD  ARTICLES. 
Thb  february  number  (Vol.  VIIL,  No.  6) 
of  tiie  BvUttin  of  the  American  MtUksmatieal 

Society  contains  n  roport  of  the  oif^htll  Annual 
meeting  of  the  Society,  by  the  secretary;  a 
report  of  the  January  meeting  of  the  Chicago 
Section,  by  T.  F.  Ilolgatc;  a  review  of  Wil- 
son's Vector  Analysis,  by  AlcxarKlcr  Ziwet;  a 
review  of  books  by  M.  Simon  and  J.  M.  Hill 
on  Enelid,  by  S.  S.  Coolidge;  'Notes'  and 
'New  Publicatiojis.'  The  March  number  of 
the  Bulletin  containa  the  following  articles: 
*The  Application  of  the  Fundamental  Lan's 
of  AlKL'bra  to  tho  Multiplication  of  Infinite 
Seriey,'  by  Florian  Cajori ;  'Concerning  tho 
ClasH  of  a  Group  of  Order  p"  that  Contains 
an  Operatmr  of  (Met  p"~*or  p  beiny  a 
Priinr.'  by  W.  B.  Fito;  'Proof  that  the  Group 
of  an  Irreducible  Linear  Differential  Equa- 
tion  ik  Tmnsitive,'  by  Saul  Epstocn;  'lines 
of  Length  Zero  on  Surfaces,'  by  L.  P.  Eiscn- 
hnrt :  'Somo  Prnportir*?  of  Potential  Surfaces,* 
by  Edward  Kasner;  a  rc%'icw  of  Gibson's  Cal- 
culus, hjr  W.  F.  OiKood;  'Shorter  Notioes'  of 

Colirn's  Theory  of  Ntimbcrs  nnd  Tioman's 
translation  of  Dedekind's  Essay  on  the  Theory 
of  Ntnnbers,  1^  L.  E.  Dickson,  and  of  the 
Annuairc  dca  Bureau  dcs  Ix)npitudcs.  by  E. 
W.  Brown;  'Notes'  and  'New  Publications.' 

The  American  Naturalist  for  February 
opens  with  an  article  by  W.  M.  \Vliecler  on 
*A  Kefw  Agricultural  Ant  from  Texas,  with 
remarks  on  the  known   North  American 

Speoios.'  tho  now  nnt  being  J'nqnnnm>irnifr 
imberbiculus,  while  tho  notes  include  a  key  for 
the  identification  of  the  species.  Under  the 
cafifion  ' Phi/Uo^padix  as  a  Pfail: -builder,'  K. 
£.  Gibbs  presents  some  new  information  re- 
garding its  life-history  and  shows  how  its 
spreading  tufts  hold  tho  sand  and  produce 
sand-bars.  C.  TT.  Sbiill  >,'Ivns  'A  Quantitntivo 
Study  of  Variation  in  the  Bracts,  Rays,  and 
Disk  Floxeta  of  Atter  ShorH  Hook.,  A»  Nowf- 
ungUm  L.,  A.  punienu  L.  and  A.  prenanihoidei 


HuhU  from  Yellow  Springs,  Ohio.'  The 
number  contains  the  'Quarterly  Record 
of  Gifts,  Appointments,  lietirements  and 
Deaths,'  and  it  is  noted  that  hereafter  thcse^ 
will  appear  in  the  numbers  for  February. 
May,  August  and  Xnvt'mbor.  Tho  prifU  for 
the  past  year  to  schools,  colleges,  libraries  and 
niuseume  amounted  to  948,338,635,  and  this 
does  not  include  Min.  Stanford's  transfer  of 
securities  to  Stanford  University  nor  any 
appropriations  made  by  national,  state  or  local 
governments. 

Tkt  Popular  Science  Monthly  for  Mardi 

contains  a  long  and  well-illustrated  artiolc  by 
J.  C.  Branner  on  'The  Palm  Trees  of  Brazil/ 
describing  the  appearance  and  uses  of  many 
species.  Aloxaader  F.  Chamberlain  treats  of 
'Work  and  Kost :  Genius  and  Stupidity,' 
drawing  the  inference  that  brief  periods  of 
intense  work  and  kn«  periods  of  rest  produeo 
hotter  roftulf^  than  ](»\fi  periods  of  steady  ap- 
plication. 'Science  in  1901'  is  a  r£sum£  of 
progress  along  Tarioas  linea  from  wireleas 
telegraphy  to  the  better  understanding  of 
yellow  fever,  reprinted  from  the  London' 
rimes.  Ellis  P.  Ubcrholtzer  describes  'Frank- 
lin's Philoeophieal  Society/  the  oldest  seien- 
ttfio  sneipty  in  the  country,  and  W.  IT.  TVill 
contributes  an  appreciative  biographical 
sketd),  with  portrait,  of  the  late  Alphena- 
Ilyatt.  W.  G.  SiiiniH  r  tells  of  the  compara- 
tively recent  extraordinar>'  outbreak  of  'Sui- 
cidal Fanaticism  in  Russia,'  and  Lindley  M.. 
Eeaabor  discusses  'The  Differentiation  of  tho' 
Human  Species,'  bolioviiip  tliat  nionkind  wa« 
homogeneous  prior  to  the  glacial  period.  £.  B. 
Titehener,  after  considering  the  problem 
'Were  the  Earlicist  Organic  Movements  Con- 
sciou>^  or  Unconscious,'  decides  in  favor  of  the 
noct^ity  of  mind  at  the  firat  ^ppeamnce  of 
life.  Finally  we  have  the  full  test  of  tbo 
'Trust  Deed  by  Andrew  Carnegie  erecting  a 
Trust  for  the  benefit  of  the  Carnegie  Institu- 
tion.' 

SOVJE'JiES   AND  AVAUEUUIS. 
AME1UCA.N    rUVSlCAL  SOCIKTY. 

Trb  regular  bimonthly  meeting  of  tho 
Physical  Socie^  was  held  at  Oolnmbin 
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University  uii  Siifunlay,  Fplinuiry  22.  The 
severe  sturm  iu  the  regiuu  ueur  ^'ew  York  at 
tliAt  time  delsTed  the  arriral  of  many  of  those 
pTesent,  and  doubtless  prcvantad  others  from 
coining.  But  the  attendance  wn«^  satisfactory 
iu  iipite  of  the  storm,  and  ihv  meeting  an 
enjograble  one. 

A  paper  on  the  'Vil  M-ity  of  Light;  by 
Preeideut  Michcison,  took  the  place  of  the 
president's  mmtul  ftddreas,  whidi  eonld  not  be 
delivered  at  the  holiday  meeting  of  the  Society 
on  account  of  Frofesaor  Micbelson's  imavoid* 
able  absence.  The  paper  oontained  a  brief 
diseusaion  of  the  various  determinations  of 
llif  vfliK-ity  <<{  liKht.  lof^ether  with  the  de- 
terminations of  the  ratio  of  the  electrostatic 
and  deetromagnetic  units,  and  of  ^  veloettj 
nf  C'lcrtric  waves.  The  conclusion  was  rrarhcd 
tliat  tlie  great  theoretical  importouce  of 
demonstnitinff,  or  disproving,  the  absolute 
equality  of  these  three  quantities  made  a  re- 
determination of  the  velocity  of  light  desir- 
able. Certain  criticisms,  from  the  theoretical 
standpoint,  of  the  rerolving  mirror  method, 
which  up  to  the  present  time  lias  irivrn  the 
moHt  consistent  results  for  V,  were  also  men- 
tioned. A  method  was  proposed  whieh  com- 
bined the  advantages  of  both  the  method  of 
Comu,  in  which  a  toothed  wheel  was  used,  and 
the  method  of  the  rerolring  mirror,  as  used 
by  Michelson  and  by  Newcomb.  While  free 
from  the  objections  that  have  been  suggested 
in  coimection  with  the  latter  method,  the 
method  proposed  promises  a  higher  accuracy 
than  li  1^  i  ver  heretofore  been  reached. 

In  a  paper  on  '  MsKueto-striction  in  Bis- 
math,'  by  A.  P.  Wills,  experiments  were 
described  which  were  intended  to  detect  any 
ohange  in  length  in  bismuth  produced  by 
longitudinal  magnetization.  Similar  tests  by 
Btdwell  had  shown  an  :iii|<rei'iable  elongation 
for  a  magnetic  field  "f  It  >s  than  2,000  c.  g.  s. 
units.  The  experitnents  of  Professor  Wills 
were  made  with  a  stronger  field  end  with  an 
arrangement  of  levers  of  sufficient  sen'5iti\«^- 
ness  to  show  a  much  smaller  elongation  than 
that  reported  by  Bidwell;  but  no  effect  could 
be  obewred. 

In  n  paper  entitleil,  'The  Tr.an<^mi<«ion  of 
Sound  Dirough  Solid  Walls,'  .Mr.  K.  i..  lufts 


gave  the  ro'sult*  of  drtf^nninntions  of  the 
transmitting  power  for  sound  of  various  nou- 
porous  walls.  The  results  were  in  many 
resitects  different  from  what  would  probably 
l>e  anticipated  from  a  hurried  considf ration 
of  the  case,  ior  example,  a  wall  of  sheet 
lead,  in  spite  of  its  great  density  and  its  ladic 
cf  I'Li^ticity,  was  found  to  trnn^nTit  much 
more  sound  than  a  glass  wall  of  equal  thick- 
ness. Two  walls  separated  by  an  air  space 
were  no  more  ctfcctivo  in  cutting  off  sound 
than  the  same  two  walls  in  contact.  The 
results  indicate  that  the  sonnd  is  transmitted 
in  such  cases  by  the  f  orced  vibratiCfa  of  Ibo 
wall  as  a  whole,  not  by  the  elastic  waves  car- 
ried through  the  walL  Other  things  being 
equal,  that  medium  whieh  yidds  most  to 
pressure  steadily  ajiitlied  will  transmit  l>o:;t. 

Professor  A.  U.  Webster,  in  a  paper  on  the 
'Spherical  Penduluni,'  showed  some  very 
pretty  traces  iUustrating  the  vibrations  of  a 
pendulum  whoso  motion  is  not  restricted  to 
one  plane  and  whose  amplitude  is  large.  The 
traces  were  made  by  photogmpiling  the  path 
of  n  small  incandescent  lamp  attarlicd  to  the 
pendulum  bob.  The  theory  of  such  a  pendu- 
liun  was  briefly  discussed,  and  it  was  shown 
that  the  tracer  actually  observed  were  in  dose 
agreement  with  those  predicted  by  theory. 

Certain  distorted  coronas,  produced  by  a 
medium  containing  drot>s  of  moisture  of  dif- 
ferent sizes,  were  de-icriiM  ■!  liv  Tnrl  Barus  in 
a  paper  entitled  'The  Hower-like  Distortion 
of  Coronas  Due  to  Graded  Cloudy  Condensa- 
tion.' Tltr  :nii!i.  .r  di  vr-loped  the  ihrory  of 
Huch  coronas  and  showed  that  it  wlis  in  agree- 
ment with  observation. 

A  8e<'ond  paper  by  Professor  Barus  dealt 
with  'Persistent  Nuclei  Produced  by  Shaking 
Solutions  of  Solids,  Liquids  or  Gases.'  The 
author  stated  that  whereas  the  nuclei  pro- 
iliii cl  iiv  iHirf  water  were  Vf»rT  flectiiif,',  nuclei 
produce<l  by  solutions  persisted  until  removed 
by  gravity.  It  follows  that  small  droplets  of 
solutions  do  not  evaporate  below  a  certain 
dimension,  veiy  large  compared  with  molecu- 
lar diniMisions. 

The  results  of  measurements  of  the  current 
between  a  cold  metal  and  an  incandosoent 
carbon  kathode  were  presented  in  a  paper  by 
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Emeit  Korritt  and  0.  M.  Stewart.  Cuires 

giving  the  observed  relation 
h«>tween  current  and  potontial  differem  c  for 
ditferent  d(^ees  of  incandescence  and  for 
air  presBures.  At  low  preasuret 
(0,05  mm.  or  less)  those  curves  wc-rc-  ?;imilar 
to  the  'saturation'  curves  observed  in  the  canQ 
id  coudtictifRi  due  to  Rontgen  rays,  ate. 
With  increasing  potential  difference  the  cur- 
rent at  first  increaaed,  reached  a  maximum  at 
about  six  volls,  and  then  remained  practically 
unaltered  for  Uglier  potentials,  even  up  to 
120  volts.  At  prcS'^tm-s  in  the  neifthborhood 
of  one  millimeter  the  cur\cs  were  of  the  same 
diaraefeer  at  low  potentials:  but  instead  of 
remaining  constant  tlinm^^lintit  (lio  whole 
range  from  six  volts  to  12u  vuits,  the  current 
remained  unaltered  antil  a  potential  differ- 
mce  of  about  thirty  volt-s  was  reached,  and 
then  increased  rapidly  for  liicrher  voltages. 
The  authors  suggest  that  the  result  may  be 
explained  hjr  tlie  itmiaition  of  the  residual 
p  i^i'^  by  the  negative  ions  from  the  incandes- 
cent carbon. 

The  Society  voted  to  request  the  Council  to 
arrange  for  a  summer  mootinK  of  the  Socie^ 
in  conne<'tion  with  Section  B  of  the  American 
Association  for  the  Advuuceuieut  of  Science. 

Ernest  SlBuirrT. 

AMBKIC&K  MATUBWATICja  SOaCTY. 

A  REGULAR  meeting  of  the  .\nierican  Mathe- 
matical Society  was  held  at  Columbia  Univer- 
sity on  Saturday,  Pebruary  22.  Vice-Presi- 
dent Mazime  Bocher  occupied  the  chair. 
Thirty  niond)er8  were  in  attendance  at 
the  two  sessions.  The  Council  announced 
the  election  of  the  following  persons  to 
membership  in  the  Society :  Professor  Edward 
Brand,  Howard  College,  Ala.;  Mr.  D. 
B.  Curtiss,  Harvard  University;  Miss  Alice 
B.  Oovild,  Boston,  Mass.;  Dr.  Carl  Ounder- 
sen,  Columbia  University;  Mr.  A.  F.  van  der 
Heyden,  Middlesbrough,  Eng.;  Rev.  Jean  de 
Seguicr,  S.  J.,  Paris,  France;  Mr.  J.  W. 
Toung,  Cornell  University.  Fourteen  appli- 
cations for  membership  were  reeeived. 

The  term  of  Professor  T.  S.  Fisko  as  mem- 
ber of  the  editorial  board  of  the  TrantadiimB 
having  expired,  he  was  reelected  for  a  term  of 


three  years.  Dr.  £dward  Xaaner  was  reelected 
assistant  secretary.   It  wsa  decided  to  hold 

the  next  summer  meeting  of  <ho  Six'iety  at 
EvauHtou,  111.,  about  the  end  of  August. 

The  organization  of  a  Pacific  Section  of  the 
Society  is  now  uii<k'r  C"ii=itrIfTnt'>>n.  Th<- 
activity  and  number  of  members  on  the  Pacitic 
sloiie  would  appear  to  justify  the  Council  in 
granting  the  desired  authorization.  The  Chi- 
cago Section,  founded  in  1888,  has  proved  a 
gratifying  prece<lcnt. 

The  Annual  Begtster  of  the  Society  has 

recently  npprarod.  coritnininfr  thr  list  of  offi- 
cers and  members,  annual  reports,  constitu- 
tion and  by-laws,  and  a  complete  list  of  all 
periodicals  now  in  the  Society's  library.  The 
total  membership  of  the  Society  is  now  379,  of 
whom  19  are  life  wembers.  The  treasurer's 
ri  piirt  shows  a  credit  balance  of  over  $2,000, 
in  the  fnw  of  a  considerable  oxptnditure  for 
the  Transactions  and  the  BuUetin. 

The  following  papers  were  read  at  the  Feb- 
ruary meeting; 

Dr.  E.  V.  ITt'MiNOTOS' :  'A  complete  *cf  f 
postulates  for  the  theory  of  absolute  continuou» 
magnitude,'  'Compkte  seta  of  postulates  for  the 
theories  of  positive  integral  and  positive  rational 
nuiubvrs,'  and  *  A  Kimplifled  definition  of  a  group.' 

I>r.  M.  B.  PoRTCB:  'On  the  arithmatie  aaturs 
of  the  zeros  of  BesMil  functions.' 

I>r.  W.  n.  FrrE:'On  a  properly  of  groups  of 
order  p".' 

Frofesmr  L.  ]£.  DiCKaos:    'The  groups  of 
Stdner  in  problems  sf  oontaet' 
Dr.  ViBOiL  SmmiBi  'On  the  fornis  irf  quiatle 

scrolls.' 

Mr.  Pbrcival  Lowbix!   'Ob  the  eaptvre  of 

comets  by  Jupiter.' 

Mr.  H.  It.  RlETZ:  'On  primitive  groups  of  odd 
ord«r.' 

Profrs-ifir  Maxime  Bocheb:  '  On  «y°itpm'?  of 
linear  diUcitntial  equations  of  the  first  order." 

Dr.  £.  J.  WiixzY.vsKi:  '  Covarisats  of  STSteais 
of  linear  differential  equations.' 

Profe-Hsor  James  itAci.AT :  '  On  some  asso- 
ciated surfaces  of  negative  curvature.' 

Professor  £.  W.  Baowa:  '  On  the  small  divisors 
in  the  lunar  theory.' 

Mr.  Otto  Di  .nkki,:  '  Smne  iipplieations  of 
Green's  theorem  in  one  dimcuaion/ 

Mr.  J.  W.  YovRO:  'On  a  esrtaiu  gronp  of 
isomorphisma.* 
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Dr.  A.  S.  GAUt:  '  On  th»  rank,  order  and  cUm 

ct  nlpftirnic  ininimum  t-um  •*  ' 

Mr.  W.  II.  KoEVUt:  '  lirilliHtu  pointe  and  loci 
of  brillUnt  potntt.' 

At  the  «-lii«e  of  the  rt'jfular  program  Pro- 
fessor A.  it.  Webster  gave  a  r^«uinC<  of  a 
paper.  al^«>  rvnii  before  tho  Amertoan  Phyaieal 
Societv,  on  'The  .M(  ti'>ii  of  a  Spherical  Pen- 
duhiin,*  lllu-stratiiig  it  with  photographs  and 
stereoptioon  views. 

The  next  meeting  of  the  Society  will  be 
held  on  Snturrlay.  April  2C.  *I'h<-  ThifJiRo 
Section  will  moot  at  the  University  of  Chico^jo 
CD  BaCwdar,  H«reh  29. 

F.  X.  CoLK, 

8ecrelar]/. 

MRSTINO  or  THS  KBBRASItA  ihCAOBMY  Or 

StiKXCE. 

Tick  twelfth  annuul  mwting  of  the  Nebraska 
Acadciuf  of  Science  wus  hold  the  24  ih  aud 
96th  of  Janunyi  1MB>  ftt  the  UniTersi^  of 
Nebra^kii,  Lincoln,  Nchrnpkn. 

The  Frosident's  address,  given  by  Professor 
E.  W.  Davifl,  WM  upon  the  BObjeet.  *The 
Numcrieal  fieflis  of  Induction';  the  remninder 
of  t!io  profrram  heing  oompoBed  of  iita  follow* 
ing  papers: 

'A  Vethod  of  Inatniction  in  Crystal- 
lojrraphy,'  by  Professor  E.  II.  Bakbocr.  in 
which  he  described  an  original  method  of  iu- 
■trnction  by  the  use  of  paper  modela  to  illus- 
trate the  extension  of  the  faces;  and  pUwter 
of  Paris  models,  to  allow  of  ciittinj?  in  various 
plttues,  iu  which  may  be  imbedded  strings 
to  show  the  position  of  the  axe^.    lie  also 

ahowe<l  apparatus  for  casting  tlu'  laltf-r. 

'Preliminary  Notice  of  a  Bacterium  Asso- 
ciated with  Apple  Rot,'  by  Mr.  P.  J.  O'Oaba,  n 
review  of  experiments  tending  to  show  that 
rottinp:  of  apples  is  due  to  bacilli  hitherto  nn- 
described. 

'Some  New  Propertiea  of  Conies,'  by  Dr. 

Caki.  C.  EN"f;prni;,  in  wliidi  Im  tlli!'--trfitp<i  comr 
new  /act«  bearing  upon  the  transformation  of 
well'known  eurvM  into  other  curves  in  SMord- 
ance  with  certain  assumed  conditions. 

'Report  of  Progress  of  the  Nehrjiskn  Geo- 
logical Survey':  I'mfcssor  E.  11.  B.\um)tu. 

'The  Quadrat  Method  in  Phytogipograpby/ 


by  Dr.  F.  E.  Cutxnm,  in  whidi  ibe  author 

descrilM<I  the  way  in  which  this  method  wan 
applied  and  gave  some  curious  reeulta  of  an 
attempt  to  estimate  plant  population  under 
certain  conditions. 

'A  New  Bat  Parasito.'  by  J.  C.  Crawforo. 
Jr.,  being  a  description  of  a  new  genus  and 
speciee  fadooiring  to  the  family  Hippobmcids 
which  has  hitherto  only  V 
North  America  from  New  Mexico. 

'The  Fossil  6ry<Meo«  of  Nebraskii,'  by  P»o> 
ft»»or  G.  E.  CoNDRA,  in  which  he  stated  that 
the  total  number  of  8perii>s  known  fnr  fhe 
State  was  51,  of  which  a  score  were  hitherto 
undeseribed. 

'On  a  New  Form  of  Psychromotf^r,'  )\v  Mr. 
John  Fosslrb,  in  which  he  described  a  form  of 
psychrometer  in  whidt  the  thermanetera  were 
rotated  about  a  vertical  plane  with  such  > 
small  ra(iiii«  tliat  thf*  apparatus  could  be  uaed 
in  a  very  limited  space  without  at  lite  satoe 
timia  any  loss  In  auMnncu; 

Now  Bird  lioe  from  Nebnukn':  IL  A 
Cabkikcb,  Jr. 

'Notes  on  North  Annerican  Beas't  J.  C. 
Crawford,  Jr. 

'Nebraska  Water  liites':  Dr.  S.  H.  Wob- 

COTT. 

The  lest  three  papers  were  entirely  v*- 

tematic,  contnininp  descriptions  of  nrw 
species,  togetlicr  with  records  of  occurrence, 
and  in  the  case  of  the  last  paper  also  a  taUe 
for  the  separation  of  species  and  such  biolog- 
ical data  as  would  present  a  complete  view  of 
what  is  known  of  the  hydrachnid  fauna  of 
the  State. 

'Some  01isrrva(inns  on  the  Burio<J  Rook 
Surface  of  Eastern  Michigan':  Dr.  C.  H. 
QOBOOH. 

*0n  the  Use  of  Closed  Aquaria  in  School- 
rooms,' by  Professor  Havkn  IfFrrrAi.F,  in  which 
the  anthor  also  pave  hints  on  what  c«»uld  be 
grown,  where  and  how  to  gather  it  And  the 
hp9t  mrflir.ils  i.f  cultivating  the  same. 

'Some  Remarkable  Fossil  Shark's  Teeth 
from  Nebraska,'  by  Professor  E.  H.  Barbolu 
and  Carrie  Barboitb,  in  which  the  autliors 
called  attention  to  sonje  teeth  of  Campodit.* 
and  other  ahnrics  much  more  perfectly  pre- 
served than  any  hitherto  found. 
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'The  Stveogtii  <>[  Nebraska-grown  Cntalpa 
snd  Osapp  Ornnp"','  by  Professor  G.  R.  Chat- 
BURN,  a  paper  of  considerable  practical  im- 
portMuw  for  the  euRestions  made  as  to  ihe 
pro|K>rtio«  of  the  woods  named  for  Tarious 
economic  purposes. 

'Proirms  of  the  State  Botanical  Survey*: 
Dr.  EiJst-oE  ForND. 

'THl'  rre^jfiit  Knowlfil^ro  ui  the  Distribu- 
tion of  Daimonelix,'  hy  Profoittor  E.  IL  Bar- 
BouB,  detailing  the  greet  ecteneioin  in  range 
of  this  curious  fossil  which  hns  resulted  from 
the  work  of  the  State  aod  national  geological 
aorreys,  together  widi  reeeiroboB  carried  on 
by  private  indiTidnala  in  Nehraeka  and  adjoin- 
ing States. 

'Some  Recent  Changes  in  the  Nomencla- 
ture of  Nebraska  Flenta,*  by  Profeaeor  O.  E. 
Bksset,  tlit'sc  oluinpcs  boini?  rrndfrfil  npcf»<5- 
saiy  by  the  modiiicationa  of  nomenclatuio  in- 
troduoed  in  recent  botaiucal  text-booke. 

'Relative  Humidity  in  Dwelling  Houaee,' 
by  Professor  G.  A.  LovK!,^Nr>.  privinpr  the  re- 
sults of  experiments  upon  tlie  Lumidily  of 
houses  heated  by  Tarioua  meana,  and  the  re- 
sultti  of  f'xprriments  with  various  expedients 
to  increase  the  decree  of  moisture. 

'A  New  Form  of  Sunshine  Beeorder,'  by 
Professor  O.  D.  Swezey,  describing  an  instru- 
ment capable  of  registering  not  only  tlif^  t  tal 
amount  and  hours  of  suq^Iudo  during  the  day, 
but  else  vaiying  intenaity. 

'Suggestions  far  a  Reviaion  of  J.I|fe»di»m': 
Dr.  KoK(x>£  Pound. 

'Preliminary  Table  of  the  DeacriboiJ 
►Species  of  Andrcna' :  Professor  L.  Bnt'Nr.ii. 

'Some  Observations  on  the  Leeches  of  ISc- 
braska':  Profciisor  Henry  B.  Ward. 

The  last  three  papete  were  largely  ays- 
■tematif. 

'Plant  Formations  of  Colorado':  Dr.  F.  E. 

'Some  Experiments  on  the  Paving  Brides 
of  Nebraska':  Mr.  C.  A.  Fishkr. 

'Discovery  of  the  Laramie  Cretaceous  in 
Nebraaka,*  bgr  Ifr.  C.  A.  Fibhbr,  in  which  he 

called   nttrnfinn    t'"^   ob^rrviificiis    wbirh  r-x- 
t«nded  the  formation  over  the  Wyoming  line 
into  Kebraaka. 
'Notice  of  certain  fine  Selenite  Ciystals 


from  Cedar  CSounty,  Nebraska*:  Professor 

(}.  v..  CONDRA. 

i'orty-hve  memben>  of  the  Academy  were  in 
attendance  and  an  nniiBttsl  amount  of  in- 
terest manifested.  The  secretary  rep^rlcd  on 
the  publication  of  VoL  VIL  of  the  Proceed- 
ings* being  a  voltune  of  170  pages  and  15 
plates*  which  had  recently  come  from  the 
press,  and  also  upon  the  plans  for  the  im- 
mediate publication,  as  Vol.  Vlll.,  of  the 
proceedings  of  the  present  meeting. 

Forty-four  now  rnptTibors  were  clectRd  and 
the  following  officers  decided  upon  for  the 
ensuing  year; 

Prcaident,  Professor  J.  II.  Powers,  Dcans  (M- 
]<8«,  Crete;  Viee-Fmndent,  Profnior  fi.  B.  Daa.- 
eaoflon.  State  Nomul,  Pnm;  gflorvfory,  Dr.  H.  H. 
Wolcott,  State  Univer»ity,  Lincoln;  Trfusurcr, 
Prof«Mor  G.  A.  Lovcland,  United  States  Weather 
Bnrau,  LioeoUi;  IHrteiot*,  Mr.  William  Cnsbame, 
Omaha;  Dr.  C.  H.  Gordon,  Lincoln;  Professor  A. 
A.  Bellevue  College,  Cellevue;  Dr.  A.  S. 

Van  Haasfelde,  Aahlaod. 

The  Academy  pass(  <i  rf  snlutions  commend- 
atory of  till!  T'nited  Stales  ilydropraphrc  Sur- 
vey, and  also  resolutions  endorsing  the  pro- 
posal to  cetablish  tree^lanting  reservee  in 

Chrrry  County,  Thr.ni.as  County  niul  in  Grant 
and  Arthur  Counties  in  the  sand-hill  region  of 
the  State. 

After  the  transaction  of  other  minor  buai- 
ueos  the  Society  adjourned  for  one  year. 

ItOBT.  H.  WolXX>TT, 

Seereiarif. 

PHiUMoraiCAL  aocnrrr  of  wasiuhoton. 
At  the  547th  meeting,  held  February  15. 

1902,  Dr.  .\.  L.  Day  continued  his  pap«>r  bepun 
at  the  previous  meeting.  lie  reviewed  briefly 
tlie  history  of  high  temperature  measurement 
from  the  Wcdgowood  clny  pyrometer  (1782) 
down  to  the  most  modem  mecbaoical,  elec- 
trical and  optical  methods.  The  interesting 
devek^ment  of  gas  thennomotry  was  treated 
in  some  detail ;  the  remarkable  early  n>ofi«ure- 
ments  of  Prin.scp,  Pouillct  and  Beccioercl 
with  tlie  more  perfect  gases  and  metellic 

liulli-:  thr  liai'illy  !r--;  rrTrinrkable,  but  unfor- 
tunate, experiments  of  Saintc-Claire  Deville 
and  Troost  with  iodine  vapor  in  porcelain 
bulbs,  whidi  led  pyrometric  measurement  in 
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the  wrong  direction  for  so  many  years;  the 
extensive  and  nearly  simultaneous  rcaenrches 
of  Dr.  BaruB  in  the  Geological  Survey  and 
Holbom  ani!  Wion  in  the.  German  Koirlisan- 
stult;  and  finally  the  successful  return  to  first 
pitneiples  at  tlie  BeicliaansUdt,  with  th«  help 
of  the  cloi.'tric  oven  and  the  experience  of  i\w 
long  line  of  distinguiahed  predecessors,  in 
whidi  the  speaker  himaelf  had  a  part> 

The  Tanous  methods  for  carrjring  pgnrometp 
ri<'  nipfi<*nrement  beyond  the  range  of  rhp  pns 
thermometer  by  making  direct  comparisons 
with  it  as  far  as  it  is  available*  and  extm- 

polatincr  iho  rnipiriral  rrlntinn  thus  obtained, 
were  then  taken  up;  Violle's  calorimetric 
method,  which  he  obtained  tlM  results  getf 
erally  accepted  for  twenty-five  years  or  more; 
thedectrical  rctnistance  method  (Siemens,  Cal- 
lendar  and  others),  depending  upon  the  varia- 
tion in  the  resistance  of  a  platinum  wire  with 
tho  ro!ny>f>rnt»w:  the  thermoelectric  mctlnKl 
(Uarus,  lloibom  and  Wien,  and  others), 
depending  upon  the  eleetromotive  force  devel- 
oi)cd  in  a  pair  of  wires  (pt  9<^  rh  — pi  10 
usually)  whose  junctions  are  niaiutaiued  at 
different  temperatures;  and  serenil  others.  In 
dosing,  some  recently  published  optical  meth- 
ods were  reviewed  (Tlcrfluli  t.  Lummcr,  IIol- 
born  and  Kurlbaum)  winch  promise  to  extend 
the  upper  limit  of  measurable  temperatures 
almost  indefinitely  though  with  what  nrf^nracy, 
in  riew  of  the  extent  of  the  extrapolation 
neeesaarjr,  it  is  hardly  possible  jret  to  say. 

Br.  Day  gave  as  ^e  approximate  limit  of 
accuracy  of  the  best  methods  now  available 
upto  10<K)^,±10'to  periiap«1600',ilOQ* 
to  3(KX)°  or  more.  He  did  not  consider  that 
the  limit  had  been  reached  either  iti  tbo  accu- 
racy or  range  of  pyrometrie  measurement  or 
even  of  gas  thermometry  and  expressed  regret 
that  no  more  attention  wa-  In  ing  paid  to  SO 
promising  a  field  in  this  country. 

Dr.  L.  A.  Bauer  presented  n  imper  on 
'Energy  and  Entropy:  Their  RiMe  in  Thermo- 
dynamics and  Thermochemistry.'  As  sug- 
gested by  the  title,  the  respective  roles  played 
by  the  two  fundamratal  principles  of  thermo- 
dynamics, f!if  principle  of  the  conservation  of 
energy  and  the  principle  of  the  increase  of 
entn^,  were  set  forth  and  elucidated  by 


examples.  It  was  showTj  that  as  much  is 
known  almut  the  physical  properties  of  entropy 
as  of  energy,  and  that  in  the  phenomena  of 
heat  the  entropy  principle  first  rniTif«)  into 
play,  prescribing  the  direction  or  method  in 
whidi  stable  equilibrium  can  take  pisee. 
.\fter  the  state  of  equilibrium  has  been 
reached  then  the  principle  of  energy  can  be 
applied.  It  was  shown  that  it  would  be  s 
cum,  now  that  the  entropy  function  has  been 
found,  to  discnrd  the  historical  metliod  of 
establishing  the  entropy  principle  and  instead 
adopt  a  method  similar  to  that  followed  Iqr 
Ilcrtf  with  rr-pnrd  to  the  fundamental  equa- 
tions of  electromagnetism — L  e.,  begin  with  an 
equation  expressing  a  relation  between  the 
specific  heats  at  constant  i»rf'S3ure  and  at  con- 
stant volume  which  admits  of  experimental 
proof  and  which  prescribes  that  the  entn^ 
function  has  the  -anic  rssential  prfjperty  a* 
energj-,  viz.,  of  U  inpr  independent  i  f  tin-  path 
or  process  used  in  going  from  one  state  to 
another. 

A  rilaf iiin^hip  V'ctween  entiMjiv  and  the 
term  introduced  by  Uelmholt2 — wdrmegthali, 
dunged  by  von  Betold  to  poiential  tempertf 
lurf  and  used  by  him  extensively  in  his  paper 
on  the  'thenniidynnmica  of  the  atmosphere.' 
was  established  and  the  name  entropic  temper- 
ature in  place  of  potenHai  temperature  sng- 
gested.  Chableb  K.  We  ad. 

iSi'Cretary. 

DISCI  i^fiioy  AM)  CORRESPOKDKyK 

ACJRICILTIRE    AND    THE    EXPI;K1U£NT  STATIONS. 

The  agricultural  experiment  stations  of  As 
United  Stat<>s,  which  the  Federal  Oovemment 

has  established  in  the  several  States.  ha\e  now 
themselves  passed  the  experimental  stage  and 
have  to  a  remaikable  degree  won  the  napeet 

and  cniifidiiu'o  of  the  farminp  nnd  allied  in- 
terests which  it  is  tlieir  function  to  serte. 
There  are  at  present  fifty-nine  e.\f)eriment 
stations  more  or  less  completely  maintained 
by  Federal  fund^.  two  of  wtii^h  iire  colonial, 
and  one  of  which  is  in  Alaska.  The  organiza- 
tion and  location  of  the  continental  stations 
affords  an  interesting  example  of  the  effwt  of 
the  application  of  political  conceptions  to 
scientifie  investigation. 
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Agrictiltnre  is  simply  the  business  of  grow- 
ing plants  and  selling  their  products,  either 
directly  in  the  form  of  crops  <>r  indirectly 
in  the  form  '  f  the  animal  body  into  which 
tbegr  bAve  been  converted. 

ASet^ang  tlui  are  aoil  and  climatic  con- 
ditions, the  iiiflrket.  the  fannnr's  knowledge 
of  the  plants  he  grows  and  of  the  best  methods 
for  markBtins  thmr  prodncts. 

None  of  these  factors  hiu  anything  to  do 
with  stnte  hdundariis.  Tlie  faet  tliat  wheat 
is  grown  in  a  certain  state  is  of  no  uiurt;,  nor 
indeed  of  aa  nmeh,  aigniftianee  aa  the  fact 
that  it  is  prown  alrinf?  a  rerfain  line  of  rail- 
way. A  State  boundary  is  a  fiction  of  some 
pditieal,  but  of  aheolutdy  no  aeientifie  im- 
portance whatever.  A  range  of  mountains  or 
a  river,  on  the  other  hand,  is  of  tremendous 
significance  so  far  as  its  effect  on  plant  life 
ia  concerned.  The  northern  and  eoothem 
boundaries  for  a  state  like  Xansas,  two  hun- 
dred miles  wide,  may  bo  of  some  importance 
wneiitifically,  aa  fepvaaenting  wimUnw  dif- 
ferences in  faunn  nr  f  irn  may  be  found  re- 
sulting from  the  rather  slight  difference  in 
tiia  mean  annval  temperature  of  the  two  le- 
ffiOM,  But  from  the  standpoint  of  scientific 
agriculture  there  is  not  a  tithe  of  the  sig- 
nificance in  such  a  difference  north  or  south 
from  the  oenter  of  this  State  as  in  the  two 
hundred  miles  east  or  vrt^t  of  that  point. 
Still  more  strikingly  is  the  same  fact  exempli- 
fied in  the  rtates  of  Oregon  and  Waahingtoo. 

The  signifiennt  thing  to  know  is  not  wheth- 
er a  given  crop  can  be  raised  in  the  state  of 
Oregon  or  in  the  state  of  Waahington,  but 
whether  it  can  be  raised  in  the  region  east  of 
the  Cascade?^,  where  there  is  a  small  annual 
precipitation  and  great  evaporation,  or  west 
of  the  uovntaina  where  the  reverae  is  true. 

TVIiat  does  it  convey  to  a  scientific  m'nd  to 
say  that  such  and  such  varieties  of  wheat  are 
beat  for  Ohio  or  Hebraska,  when  refrional  or 
etimatie  oonditions  within  the-e  Ntatr^i  may 
fnmi«h  areas  which  demand  wheat  varieties 
of  the  most  diverse  character?  Politienlly  a 
atate  is  a  plane  surface,  holding  a  certain 
number  of  inhabitants  subject  to  «Kaetly  the 
same  oivil  laws. 

Scientificallr  regarded*  a  «tate  ia  an  arbi- 


trary block  of  territory  chopped  out  at  ran- 
dom, sometimes  consisting  of  some  vast 
physiographic  domain  of  mountain,  forest  or 
prairie,  sometiim-s  compriping  portions  of  aU 
these  within  its  imaginary  boundaries. 

One  would  naturally  auppoae  that  in  1i» 
loeation  of  apricultxiral  experiment  stations, 
the  points  alone  considered  would  be  physio- 
graphic and  meteorological  ones.  For  science 
purposes,  for  example^  one  station  in  the 
western  fourth  of  any  one  of  those  portions  of 
the  earth's  surface  called  North  Dakota,  South 
Dakota,  Nebraaka  or  Kanaaa  oould  more  effi- 
ciently solve  the  problems  of  that  whole  vast 
region  than  can  the  present  four  stations,  each 
of  wluoh  is  located  outside  of  the  high  plains 
area,  and  in  the  eastern  part  of  its  geographic 
fiction,  the  state,  which  represents  in  each 
case  in  the  eastern  and  western  portions,  such 
onpoains  facta  of  el  i  ma  to  and  topograjdiy. 

One  would  naturally  suppose  that  a  geo- 
graphical area  of  62,000  square  miles,  of  such 
yery  similar  conditions  aa  legarda  soil,  climate 
and  jdiysioprraphy  as  are  found  in  the 
New  England  states,  would  scarcely  need  be 
profided  with  as  many  stations  for  experi- 
ment in  agrieiilt«ire  as  the  region  of  262,000 
sqnare  miles  whteh  we  eall  Texas,  and  which 
contains  such  diverse  climates  as  are  found 
in  the  humid  tropical  region  of  Brownsville, 
the  desert  tropieal  of  El  Paso,  and  the  high, 
cool,  semi-arid  area  of  the  Staked  Plains.  Yet 
we  find  aiz  atationa  in  the  former  and  one  in 
the  latter  geographic  area. 

The  inconsistency  involved  in  the  absurdly 
unseientifie  location  and  distribution  of  our 
eip^ment  stations  is  seen  nt  a  glance  on  a 
map  of  the  United  States  having  the  stations 
prominently  marked.  Two  stations  dominat- 
ing similar  areae  eo  far  as  agricultttrB  ia  eon- 

rorned,  and  of  nreessity  dealing  with  prorisoly 
the  same  problems  are  found  located  ten  miles 
from  eadi  other.  But  beeauae  they  are  iu  the 
separate  'states'  of  Idaho  and  Washington,  it 
occurs  to  nobo<ly  to  be  an  economic  waste,  as 
it  certainly  would  if  the  neighborincr  boundary 
line  were  moved  ten  miles  east  or  west,  thevO' 
by  throwing  them  into  the  same  'State.' 

Tlie  location  of  stations  within  seventy 
miles  of  each  other  and  in  the  midst  of  aim* 


Digitized  by  Google 


432 


SCIENCE, 


ilar  areas  impressw  no  one  as  ttaoless,  so  long 
as  it  ia  known  tiut  <nM  i«  in  Wyumin^  and 

the  other  in  Colorado. 

This  liimliuneiitul  prmr  involvi'il  in  the  fc8- 
tikblishing  oi  uue  of  the  United  States  experi- 
ment itatiom  in  each  state,  ngaidleaB  of  tha 
facts  of  climate,  soil  or  physinp-rnphi.j  a3i»'c*t, 
which  maj  make  a  uuit  uf  tKiverul  stutes  fur 
of  acrrieultural  experiment  or 
mny  sub<livi<lo  one  state  into  Hevcral  wliolly 
^listinci  areas  so  far  as  plant  life  is  concerned, 
most  necessarily  be  responsible  for  a  lesser 
efficiency  to  the  country  in  proportion  to  the 
mimhrr  (if  station'?  cslnlilislicj  than  wmil.l 
«xi8t  if  locations  had  been  settled  tipon  by  a 
«onunit(ee  of  aci«nti£e  eaiperta,  without  any 

JVfmrd  wli;if<'\<  r  ti<  >f;i1f  iHumdnrics. 

In  other  words,  the  quasi-dual  nature  of  the 
wqperimant  itationa,  rMeiving  as  they  do  their 
8upi>i)rt  from  the  Federal  Ooremmont  while 
their  aHrttrnent  is  to  fhn  «fiitfH  sueh,  to 
which  are  also  left  the  direction  and  control 
of  the  eKpeiriniental  work,  together  with  the 
appointment  of  their  staffs,  resiiHs  in  a  re- 
grettable lack  of  coordinated  and  economically 
direeted  work.  It  would  leem  that  expert* 
mcnts  in  agriculture  in  the  various  agricul- 
tural areas  of  the  country'  would  be  conducted 
to  much  better  ndvantnpe.  if  all  the  opiTu- 
tions  of  the  Federal  experiment  stations  were 
plannr<1,  directed  and  coTitrollfd  dirrctly  by 
the  Department  of  Agriculture  at  Washing- 
ton. Ttda,  in  fact,  it  the  only  way  in  whidi 
the  faults  of  inflirrction  and  of  duplication 
of  work  could  well  be  avoided.  Under  the 
control  of  the  Federal  Qowmntent,  the  prob- 
lems of  each  agricultural  area  could  be  as- 
signed to  such  stations  as  were  best  fitted  to 
deal  with  them,  instead  of  their  eucr- 
giea  being  diatributed  -vagndy  over  a  variety  of 
•iiiVJor-ts,  innre  or  If^ss  intermittently  nnd  at 
haphazard,  as  local  influences  or  the  curiosity 
of  the  indiyidual  inTestigatoTB  diotate. 

One  of  the  great  difficulties  with  experiment 
etation  workers  at  present  is  the  isolation  in 
which  they  labor,  and  tlie  limitations  of  their 
■outlook  upon  agrieultnml  i>rol>l<  ms  in  gener- 
al, due  to  the  intpn«!o  local iznt inn  of  their 
work  and  thought.  This  cannot  well  be  other- 
wise aa  lade  of  fnnda  predndea  them  from 


the  travel  necesMury  to  gain  a  Icnowledge  of 
the  work  of  other  experiment  etattom.  and 

the  conditions  of  other  agricultural  legions. 

If  the  experiment  station  staffs  were  filled 
by  civil  service  appointment  from  Washing- 
ton, and  a  syitem  of  tranters  from  atation 
to  station  nnd  back  to  Wi<sliintrt')Ti  won'  made 
possible,  it  would  seem  that  the  resultant  in- 
creaaed  breadth  of  view,  and  more  eompre* 
honsivo  grasp  of  the  problems  of  scientific 
agriculture  would  inure  greatly  to  the  benefit 
of  the  whole  country.  By  such  a  system  of 
transfers  the  right  man  to  attadi:  any  girea 
jirdiliMU  could  be  detailed,  at  any  time,  to 
any  experiment  station  in  the  United  States, 
while  by  a  civil  service  system  of  qipoint- 
ments  a  constantly  Iii^rlu  r  standard  of  effi- 
cient^ than  now  prevails  could  be  insured 
everywhere. 

At  the  present  time  a  tendency  eeema  to 
exist,  if  one  station  makes  a  reputation  for 
itself  in  any  one  line  of  experiment,  for  others 
in  the  neighborhood  to  be  stimulated  to  emu- 
late, and  if  po==;ib!f  tn  r'xool,  it<  efforts,  due  to 
the  influence  of  state  pride  or  rivalry.  A 
duplication  of  work  here  ooenrs  which  is  often 
wasteful  and  useless. 

I'nder  a  Fe<ieral  system  of  control  a  given 
problem  might  oftentimes  be  divided  and  as- 
signed in  part  to  three  or  four  stations  woik- 
iriK'  (  oordinately.  The  advantage  of  su.  h  an 
assignment  in  the  case  of  many  experiments 
is  suiBeiently  obvious. 

One  of  the  difftfiiltios  in  the  way  of  the 
higheat  efficiency  on  the  part  of  ejqmriment 
station  woikers  lies  in  the  assoeiatkn  of  the 
rx]>eriment  stations  with  the  State  education- 
al institutions,  and  the  combination  of  the 
duties  of  a  teacher  in  one  of  these  with  those 
of  an  investigator  in  tlie  experiment  atation. 
As  a  matter  of  fm  t,  the  work  of  the  tracher 
and  the  investigator  cannot  be  wholly  di- 
vorced, but  oftentimes  by  far  die  greater  part 
of  the  time  of  the  experiment  atation  men  is 
swallowed  up  in  the  details  of  college  duties, 
to  tho  serious  detriment,  of  course,  of  the  work 
of  the  station.  The  absolute  separation  of  the 
fodernl  station  workers  and  the  state  agricul- 
tural college  workers,  so  far  as  their  duties 
are  ooiioemed,  need  not  prevent  the  ehemist 
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of  the  station  from  duin^  WJiue  teacliiug  in 
•oil  ebemistry  for  exaatide,  or  the  profflssor 

of  botany  of  the  ci>llege  from  taking'  ai.l\;m- 
ta^ce  of  the  work  and,  so  far  as  posaible,  sbar- 
iag  the  intemti  of  botanist  of  the  experi- 
ment atation. 

The  mnin  neccssitiop  then  for  the  incroa^ed 
efficiency  of  our  agriculturul  experiment  slu- 
tioaa  would  aoem  to  be: 

1.  A  rrntrnlizrr!  •ninna^'-Mr.t-tit.  witli  thi^  di- 
rection and  distribution  of  utl  experimental 
work  left  to  a  single  board  of  control,  prefer- 
ably to  be  connected  with  the  United  States 
Department  of  Af^riuulture. 

2.  A  system  of  civil  service  appointments  to 
positions  in  all  Federal  stations,  and  an  claa- 
ticify  in  the  organization  of  tho  diffonnt 
staffs,  making  possible  the  transfer  of  scion- 
tiilc  woricen  from  one  station  to  another  ae^ 
cording  to  the  judgment  of  the  governing 
board. 

S.  The  complete  separation  of  the  experi- 
mental research  work  of  tlie  station  inresti- 
gators  an<]  the  pedagogical  work  of  the  college 
teacherii  of  science  in  locali litis  where  the  ex- 
periment station  is  located  on  the  grounds  of 
a  state  institution.  Tliis  wo.ikl  norpssitnto 
an  increased  salary  roll  in  both  the  college 
and  station,  hut  wooM  inicreaae  the  working 
cffidemu  of  both  in  a  far  greater  ratio. 

H.  F.  BOBBBTS. 

Kaitsas  Static  Aoricui-tubai,  Ookusbb. 

ikjl'riss  to  tuc  eve,  caused  by  uitemse 

UQBT. 

Ha.  Tjukk  AujEx's  obaerrations  in  these 

coIurmiR  (January  17,  1902,  p.  109)  su^'.^osts 
an  experience  of  my  own  which  is  worth 
reoording  in  some  detail. 

Lost  April  I  ran  the  projection  lantern  one 
evening  for  a  frictnl,  the  exercise  lasting 
nearly  two  hours.  Tiie  lantern  is  an  arc  lamp, 
hand  feed,  and  the  current  was  giving  some 
troublo.  The  arc  liail  to  lio  kept  rather  sliort, 
ond  it  was  necessary  to  look  in  at  the  arc  very 
often.  To  guard  my  eyes  from  the  glare,  Iliad 
throe  thicknesses  of  blue  glass  in  front  of  the 
arc.  Yet  I  noticed  that  my  eyes  were  boing 
injured.  At  the  close  of  the  lecture  there  was 
a  dtstlnet  dimness  in  the  center  of  my  field 


of  vision.  This  has  often  happened  after  look-- 
ing  at  a  bright  light,  and  I  thoo^t  nothing - 
"f  it.    Next  morning,  however,  my  neighbor 
at  breakfast  wore  a  bright  yellow  rose,  and  I 
noticed  a  distinct  spot  of  pink  on  it,  yet  on 
examining  it  closely  there  was  no  pink,  or  at 
least  only  a  trace  of  pink  in  the  center  of 
vision.    At  a  distance  of  six  feet  the  whole- 
rose  was  pink. 

On  the  street  that  morning,  an  orange  peel 
on  the  walk  at  a  distance  of  twelve  feet  was. 
bright  ted;  on  a  nearer  Tiew  only  a  central 
spot  was  red.  And  ereiy  yellow  house  liad  a 
pink  spot,  and  every  orange  surface  a  rod  one- 
from  that  time  on.  Then  I  saw  that  in  read- 
ing there  was  a  gray  area  on  the  page  in  the- 

i-fiitor  of  vision. 

It  was  plain  that  focusing  st)  long  on  the- 
are  through  the  blue  glass  had  paralysed  or 

killed  the  cones  in  tlu'  fovea  ccn'mJis  ntul  its 
immediate  vicinity — tliat  is,  such  cones  as  nor- 
mally respond  to  the  short  waves  at  the  bloc  • 
end  of  the  spectriun.  So  my  eyee  in  that  area 
of  the  retina  responded  otdy  to  the  longer  or 
red  waves  from  the  rose  or  the  orange,  and  in 
ordinary  vision  I  waa  deprived  of  jnst  that, 
much  illumiiKif  !■  vfi. 

This  condition  iKjrsisted  in  a  very  striking 
way  all  summer,  but  gradually  disappeared  in 
the  autumn,  and  now,  at  the  end  of  ten 
months.  J  can  discover  no  trace  of  the  dim- 
ness in  the  center  of  vision,  nor  can  I  see- 
iiM.y  trace  of  pink  in  a  yellow  surface.  So 
whatever  the  disability  was,  it  hns  hvon  over- 
come. If  the  cones  were  destroyed,  they  have 
been  replaced;  and  if  only  paralysed,  thicy 
have  resumed  their  nonnal  fiin<  tlon. 

J.  Paul  Goods. 

TihB  Vvmum  mr  FnmaTLVAvu. 

A  GEOGRAPHICAL  SOCIKTY  OF  NOKTII  AMERICA. 

To  THE  Editor  of  Scirvce:  Referring  to 
the  very  interesting  letter  from  Professor  W. 
if.  Davis  (SciKNCK.  XV.,  No.  r.:?.,  p,  r-ir,,  FHv 
ruary  21,  1802),  there  seems  to  be  no  reason 
why  the  aims  of  the  professional  geographer - 
should  exclude  any  non-professional  who  is 
anxious  to  keep  in  toucli  with  tho  latest 
advances  in  geographical  knowledge. 

Their  need  is  apparently,  mutual.  The  pio-  - 
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fessioual  tiliuuld  be  glu'l  of  all  the  support, 
moral  nn.l  financial,  which  he  can  secure 
throughout  tliu  community,  while  there  are 
many  students  who  wish  to  keep  adrised  of 
all  progress  us  it  is  mode. 

Let  Uio  'profeasiootUa'  ctimtitute  Xho  'mem- 
bns'  of  the  Society  and  let  the  test  for ' mem- 
bership' be  us  ri^itl  as  may  be  found  neci«- 
sary,  so  that  being  a  member  shall  constitute 
prima  facie  evidence  to  the  world  of  eatab- 
liahcd  professional  ability  and  experience. 

Lot  there  also  be  a  class  of  'n^<iociates,'  who 
shall  include  uuy  restpeetable  person  uf  legal 
age  (duly  elected)  who  desires  to  join  and  is 
willing  to  pay  the  estaMi^ln  >!  dufs. 

All  members  should  be  elected  as  associates 
and  any  a»s(K>iate  should  have  at  all  tiuwa 
the  privilege  of  applying  to  a  'board  of  emn- 
iners'  for  election  to  full  inpmbcr--liip. 

This  course  of  procedure  lias  been  fouud 
aatiafaotoiy  in  the  American  Institute  of 
Electrical  Ei^'irK  iTS  and  in  <>ther  <^n^inoering 
bodies.  It  preserves  to  the  professional  all 
the  honor  and  exclusiTeness  which  he  can 
desire,  yet  ser\'es  to  draw  into  a  compact  and 
powerful  organization  all  who  for  any  reason 
wish  to  keep  in  touch  with  the  most  recent 
advances. 

Such  an  inclusive  policy  wnoli!  '^ccTn  t'>  Ije 
the  wise  course  for  all  of  our  tjcientitic  sf>cie- 
ties,  each  ci  which  b  snppoeed  to  exist  for  the 
|)un>ose  of  educating  the  public  at  large  and 
of  arousing  a  widespread  interest  in  it4 
specialty  as  well  as  for  the  faei^efit  of  its  pro- 
fessional members. 

J.  Stanfobd  Browk. 

New  Vook  City. 

THE  PHYSIOLOGIC  AL  KKKKCTS  OK  THE  £L£OTRICAL 

CIlARGt:  OF  lU.Nii. 

lit  No.  374  of  SoiEXCB  Professor  Lee  gi'?es  a 

review  of  the  Chicago  meeting  of  the  Ameri- 
can Physiological  Society  in  whi<rh  he  says 
that  T  'maintained  that  vital  phenomena,  in 
general,  are  caused  by  the  electrical  diarges  of 
ions.'  I  wi-li  to  <t*nio  fhnt  T  have  never  held 
nor  expressed  such  an  opinion. 

JaoQDiB  Lon. 

Thk  I'Nivi  Rsmr  or  Chicaoo, 
March  3.  1902. 


SmSB  OX  IXOROAHIC  CEEUIBTRY. 
In  proposing  the  tnnsf,  'The  Houses  of  Par- 
liameut,'  at  the  annual  dinner  of  the  fellows 
'and  associates  of  the  Institute  of  Chemistiy 
held  it!  London  last  December,  Professor  Ram- 
say referred  to  the  recent  jubilee  of  Professor 
BertheloV  in  Paris  and  the  cooperation  of  the 
French  government  with  the  scientitic  soeie- 
tie:*  in  honoring  the  distinguished  chemist, 
lie  then  said  that  while  the  British  govern- 
ment often  has  occasion  to  take  the  advice  of 

srirntitir  fsj-torts,  it  lim-s  not  ns  a  rule  honor 
science  generally  in  the  persons  of  those  who 
have  most  distinirttislied  themsdves,  as  is  done 
in  many  other  countries.  He  called  attention 
to  the  work  of  the  chemists  of  the  United 
States  Geological  Survey,  and  regretted  that 
this  example  is  not  followed  by  the  Oeological 
Survey  uf  Groat  Britain.  Tuuchinp  upon  the 
question  of  water  supplies,  he  gave  it  as  his 
opinion  that*  valuable  as  the  bacteriological 
examination  of  wnlcr  i-^.  it  must  be  li>okt' 1 
upon  as  merely  confirmatory  of  tlie  examioa- 
tion  of  the  chemist  In  responding  to  this 
toast  for  the  House  of  Commons,  Mr.  Han- 
bury  remarke^l  incidentally  that  science  would 
be  of  incomparably  more  practical  value  if  its 
'hideous  terminology*  oould  be  dome  away 
with. 

The  question  el  the  existence  of  the  amroo- 

nium  radical,  NH^  has  been  very  rxliau*tive!y 
studied  by  Moissan,  whose  results  arc  pub- 
lished in  the  Compiet  JZendua  and  in  the  Ar- 
chiveM  NierlandaiMB.  Hia  methods  included 
the  fleet rolysis  of  ammonium  chlorid  and  ani- 
motiium  iodid  in  solution  in  liquid  ammonia, 
the  examination  of  ammonium  amalgam  at  a 
toiii)n  raturo  as  low  as — 90°,  where  the  anialir-ni 
is  i)erfectly  stable,  and  the  action  of  liquid 
hydrogen  sulfid  on  lithium-ammonium  and 
calcium-ammonium  ot  — 75°.  In  none  of  the 
e.\i>eriments  was  any  evidence  of  free  ammo- 
nium found,  incidentally  confirming  the 
recent  results  of  Buif.  Hoiaaan  believes,  how- 
ever, that  uudpr  Home  f ircuni«tanof:»  a  li.vdri<l 
of  ammonium,  Nll.li,  is  capable  of  existence. 

The  passivity  of  iron  haa  been  studied  from 
the  standpoint  r.f  physical  chemistry  by  Fink- 
elstein.    Determinations  of  its  polarixatioa 
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daiMwtty  and  redstance  indicate  that  thera  can 

bo  no  ('iMtiiig  of  baJly  oonductiTig  oxid  on  the 
iron,  as  Uas  been  assumed  by  some  observers. 
The  conclwion  ie  drawn  that  the  Btufaee  of 
passive  iron  consists  solely  of  trivalent  iron, 
the  formation  of  passive  iron  by  oxidizing 
agents  and  by  electrolysis  being  due  to  the 
replacement  of  bivalent  by  trivalent  inn. 

The  subject  of  the  ai  tinn  cf  water  upnn 
metallic  lead  is  one  that  has  been  much  stud- 
ied, and  the  nsulta  of  different  ohsenrers  have 
b<>cn  by  iim  iiuati^  rtnu-ordnnt.  A  niont 
extended  iuvesti^atioa  bj  Stanislav  liuzicka 
fnmltfaes  leaults  whii^  are  not  wholly  in 
aocordaniGe  with  the  gt  iu  rally  received  ideas. 
His  method  was  to  phu  o  bright  lead  in  cylin- 
ders (K>ntainiug  various  solutions,  insert  a 
•topper  and  leave  the  whole  for  twen^-fonr 
hnurs.  The  amount  of  Icatl  in  the  solution 
was  then  estimated.  Care  was  takeu  to  ensure 
die  ahaenoe  of  air.  Nitrates,  chloride,  sutfatee 
and  carbonates  of  alkalies  and  alkaline  earths 
wore  studied,  and  also  various  oiganic  sob- 
stances.  Among  his  conclusions  are  the  fol- 
lowing: Th  11  of  waits  is  wholly  inde- 
pendtnt  nf  thr  Isaac,  and  is  proportionate  to 
the  solubility  of  the  lead  salt  of  the  acid  of  the 
salt  used.  Thns  nitrates  have  the  most  action, 

chlorids  next,  sulfate  nr-xt  aiii!  curliiuiatt'S 
least.  The  action  of  the  first-mentioned  salts 
U  diminished  by  the  presence  of  carbonates  in 
the  water,  while  the  addition  of  a  nitrate 
increases  the  action  of  other  sidts.  If  the  same 
piece  of  lead  is  e.xpfised  to  fresh  solutions  of 
the  carbonate,  the  action  is  much  dimiushed, 
and  the  same  diminution  occurs  even  in  the 
presence  of  nitrates  and  free  oxygen.  Free 
carbon  dioxid  greatly  diminishes  tlie  action  of 
water  or  salt  solutions  on  lead,  while  air  in 
all  cases  increases  it.  Infusions  of  grass 
leavea  j^^miwUti  the  action  of  water,  while  it 
is  greatly  inereaaed  by  infusion  of  peat. 

A IHBCENT  number  of  the  Mineralogical  Mag- 
anuM  contains  a  paper  by  J.  W.  Evans  on  the 
nrtifin  nf  pr'nmd-wntrr  mi  pyrites,  a  study 
called  forth  by  the  building  of  a  reservoir  in 
northern  Uysore.  It  was  feared  that  the  large 
quantity  of  pyrites  in  tho  iiii<!(  riying  rock 
would  act  harmfully  on  the  water.   It  was 


found  that  when  the  water  was  free  from  ear^ 

bonntes  tho  pyrites  are  very  slowly  ar'cl  on 
with  tho  formation  of  iron  sulfate.  On  tho 
other  hand,  when  carbonates  are  present  iron 
carbonate,  hydroxids  and  oxida  are  to  bo 
ejqpected,  the  hydrates  being  first  formed. 
Free  carbon  dioxid  in  the  water  seems  to  be 
without  effect.  In  the  presence  of  pnre  watw, 
iTiPtaMic  arsenids  are  chaii^'ud  imo  arsenates, 
wliich  are  generally  insoluble,  and  the  pres- 
ence of  carbonates  has  merely  the  effect  of 
retarding  the  change. 

In  an  examination  of  Oriental  medicines,  P. 

Guifnu'ri  Iiail  oreasion  to  test  a  sample  of 
'Zerquoun  minium,'  which  is  used  as  a  rather 
expoaaive  aubetitule  for  the  red  oxid  of  mer^ 
curj".  The  specimen  resenililed  red  lead,  but 
had  a  lower  q>ecific  gravity.  On  treatment 
wt<lk  water  a  white  aediment  and  a  red  solu- 
tion.  were  obtained.  The  former  proved  to  be 
a  magnesium  silicate  and  the  rcil  substance  a 
coal-tar  dye,  revealing  the  fact  that  adultera- 
tions are  not  peculiar  to  the  Oocident. 

The  above  recalls  the  fact  that  the  writer 
came  into  tho  possession  some  years  ago  of  a 
specimen  of  Chinese  medicine  held  in  high 
esteem,  which,  it  was  supposed,  was  prepared 
from  urine  by  some  intricate  method.  Exam- 
ination showed  it  to  be  ordinary  salt,  and  of 
so  pure  a  quality  that  it  was  hardly  coneeiv- 
ablc  that  it  had  been  prqtared  from  its  rcpnted 
source. 

J.  L.  JL 


CLRMEXT  A0TE8  OS  METEOROLOGY. 

MAVftmua  MmoMMAOKuL  toeatrt. 
It  is  a  pleasure  to  note  that  the  Meteotolog^ 

ical  Rofiefy  of  Mauritius  has  taken  a  new 
lease  on  life.  This  Society,  with  which  the 
late  Dr.  Oharles  Meldrum  was  so  closely  asso- 
ciated, has  in  the  past  been  active  in  promot- 
ing a  study  of  the  cyclones  of  the  South 
Indian  Ocean,  to  which  study  Meldrum 
devoted  a  large  share  of  his  time  for  about 
forty  years.  The  succe'spor  nf  Dr.  Meldrum  as 
director  of  the  Koyal  Alfred  Observatory  and 
also  as  secretary  of  die  Meteorologieal  Society 
of  Mauritius,  is  Mr.  T,  F.  Claxton,  F.R.A.S., 
who  is  evidently  doing  much  to  arouse  inter- 
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€Bt  in  a  aoeieAgr  vfaioh  the  faoooied  traditioitt 

of  the  past  shnuM  iiio>t  (<  r(.iinly  keep  alive 
and  active.  In  ilm  rroceedmgs  of  the  Mele- 
orotogical  Bociely  of  Mauriliiu  for  1901,  Ifr. 
Claxton  hus  some  'lirtimrks  on  the  Objects  for 
which  the  ileteorologioal  Society  of  Mauritius 
was  Established/  In  this  paper  il  in  shuwu 
that  tlie  work  already  accomplished  has  been 
rn..-t  iniiifirtnnt,  rind  tJie  hujit'  f-rp'-o^'^iv! 
thut  the  nunilxT  uf  obiierviuis  stations  cuopcr- 
atlnir  with  the  Royal  Alfred  Obflerratoiy  may 
be  itii  rt  tsod.  An  imforesten  de<"njnse  in  the 
nuinl)4T  of  vessel.s  which  call  at  the  island  of 
Mauritius  has  n-sulted  in  n  corresponding 
deiT<  ;i.>^o  in  tlio  nunil>er  of  ninrino  inetoor<>lo«- 
ical  observations  reoivcd  by  (lie  ^fauritiu9 
Observatory.  The  annual  number  of  ve^'U 
has  decreased  from  787  in  1878  to  283  in  1900. 
The  material  for  the  daily  weather  maps  is 
now  so  scanty  that  these  charts  have  been  dis- 
continued except  dnring  cyclone  weather, 
when  tlu-Y  am  useful  for  determinlDg  the 
tracks  of  cyclones.  For  pivinp:  a  correct  rep- 
rcsicntation  of  the  atmospheric  conditions  over 
the  Indian  Ocean,  with  a  view  to  studyinj; 
th(-  Kf  riti. urn  of  weather  changes,  tho  charts 
are  now  wcU-uigh  useleaa. 
VoL  I.  of  a  new  series  of  the  Pr0eeeiing$ 

and  Transactions  of  the  Meteorological  Socirt;/ 
of  Maiirilius,  180(5-1000,  has  come  to  hand 
recently,  and  is  welcome  aa  a  coutinujition  of 
the  older  series,  wiiich  was  diseontinued  in 
18*>4  for  lack  of  funds  and  other  n»asons.  This 
volume  contains  a  number  of  interesting 
papers,  chiefly  on  the  cyelones  of  the  South 
Indian  fir,  ui  from  1<S0(5  to  1000.  A  cyclone 
in  February,  1806,  passed  centrally  over 
Mauritius,  this  being  the  second  ease  of  this 
kind  on  record  since  the  c(.>mmencem(>nt  of 
systematic  observations  in  1S48.  The  diam- 
eter of  the  *eyo'  was  about  twenty  miles. 
Meteorologists  will  be  glad  to  have  in  their 
hands  these  further  contribtirl'  r  >  <  -tiiilv 
of  the  Mauritius  cyclones,  and  will  not  be 
slow  to  express  their  thanks  to  lir.  Claxton 
for  bis  energy  in  continuing  Meldnua's  great 
work. 

UKITISU  RAINFALL. 

TuR  annual  Tolunie  on  'British  Bainfall' 
comes  this  year  in  its  familiar  bitte  doth 


binding,  but  with  a  new  namsi,  that  of  Dr. 

Hugh  Robert  ^fill,  on  its  title  pairc.  As  has 
already  been  reported  in  these  *iiobm,'  Mr.  11. 
Sowerby  Wallis  sucoeeded  to  the  editorship  of 
this  important  publioation  after  the  death  of 
Mr.  Oeorgc  J.  Symons  in  1900.  Mr.  Wallis 
was  aH.sociated  with  Mr.  Symons  for  over 
thirty  years,  and  from  1800  on  his  name 
appeared  with  lli:it  of  Mr.  Symons  on  thr  titlf- 
page  of  'British  RainialL'  Dr.  Mill,  as 
already  noted  in  these  columns,  has  assiuned 
the  wHtorship  of  Symons's  Monthly  Meicoro' 
logical  Magazine,  and  is  now  associated  with 
Mr.  Wallis  in  carrying  on  the  work  of  the 
liritish  Rainfall  Organization.  The  present 
volume  is  a  particularly  interesting  one.  Dr. 
Mill  has  a  paper  on  'The  Ilkley  Flood  of 
July  IS,'  which  was  caused  by  an  unusually 
he^vy  r.ninfnll  ainountiTiL'  tr.  5.40  in.  at  Ilkley 
itself  (tile  maximum  fall  for  the  year  in  tiie 
British  Isles) ;  and  another  paper,  of  historic 
value,  on  'The  Development  of  Rainfall 
Moaj^iirement  in  the  lii^t  Forty  Years,'  in 
which  the  material,  siee,  form,  expc»ure  and 
eleratiom  of  rain  gauges  used  in  England  srfr 

considered.  It  is  a  ?nti«fn<^tinTi  to  kTio.v  t'i:i' 
'British  Rainfall'  is  to  be  continued  in  such 
ezoellent  hands. 

CUMATIC  COin)mov<!  OP  PAKAIfA  AMD 

In  a  recent  paper  on  *The  Present  Condi- 
tion of  tlie  Panama  Canal'  (Engineering 
Mufj..  January,  1902),  Gen.  II.  L.  Abbot  con- 
siders briefly  the  climatic  conditions  of 
tlie  Panama  and  Kicaragua  canal  routes. 
Thrr.rTL'li  nit  the  entire  region  the  temperature 
varies  but  little  during  the  year  from  the 
annual  mean  of  79*.  The  high  temperatures 
an<l  high  relative  humidity  forbid  hard  man- 
ual labor  on  tlie  part  of  white  men.  The 
hospital  records  of  the  Panama  Railroad  and 
of  the  Canal  Company  during?  the  past 
twenty  y«'ars  sIkiw  that  Mw  rc  i-  n  n  rf-r-nn  f  t 
upprehcnding  se-rious  troul>ie  fri>m  sickness 
in  the  future^  At  Colon  the  annual  preeipita* 
tion  is  about  120  inches,  in  the  interior,  about 
04  inches,  and  on  the  Pacific  coast,  about  57 
inches.  There  is  a  clearly  defined  dry  seaaon 
of  ahovt  font  months  «riieiy  where  along  the 
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route  of  the  Paaama  cansL  This  seasoB  can 
be  «Md  for  wpoeitlly  difficult  vngineerinff 

opetfttions.  Furtbermur»»  tho  heaviest  work  is 
in  tho  interior,  whore  thp  rninfnll  is  not  exces- 
sive. The  conditions  arc  less  favorable  in 
Kicaragiia.  TSttar  the  Gulf  coast,  where  the 
heuvics«t  rxcavntions  arc  rcqiiirc'f!.  tho  rain- 
fall appears  to  be  about  25U  inches  and  there 
is  no  dry  season.  On  the  Pacific  coast  and  in 
iho  interior  there  is  less  rainfall,  and  there  is 
also  a  dry  season.  Even  here,  however,  the 
rainfall  seems  to  be  somewhat  fi^reater  than  in 
the  coneqpoinding  porticos  of  the  Panama 
district. 

UT  DARKNESS  Ht  tOKOOX. 

A  SiioHT  articli'  nf  somo  interest  in 
Symons'e Monthly  Meteorological  Magazine  for 
January  concerns  the  number  of  home  during 
whirh  anifieial  light  was  necessary  in  a  Lon- 
don office  (J.  E.  Clark,  'Da.v  Darkness  in  the 
City').  The  record  has  been  kept  since  Sep- 
tnmber*  1897,  and  runs  through  1901.  Office 
liours  wore  from  9  to  r.,  niirl  to  1  p.  m.  on 
Saturdayii.  A  curve  illustrates  the  diurnal 
distribution  of  dark  quarter  hours.  There  is 
a  r;ipi.]  risp  from  9  t"  10.1.");  fii<  n  n  tii;irki'il 
fall  to  just  before  noon;  then  a  alight  rise;  a 
fall  after  13:30  until  just  before  1:  a  rise  till 
after  1  and  a  steady  and  niarke<l  rise  from 
about  2  on.  Tlio  first  risf  i.-^  li('lit>vi'<l  to  be 
afi&ociatud  with  the  lighting  of  office  tires.  The 
soon  rise  seems  to  follow  lundieon 

tions  in  the  rr-<tnurauls,  anj  (lial  un  li-nir  later 
is  thought  to  bo  due  to  the  fact  that  lunching 
is  then  in  full  swing.  The  results  of  these 
obs«'rvati<.n9  are  not  without  interest,  but  the 
eiplanation  of  the  facts  discovered  on  the 
basis  of  so  few  records  cannot  be  accepted  as 
at  all  convincing.  B,  DbO.  Wabo;. 

SCIEXTIFW  yOTE8  AND  \EW8. 
Xhk  National   Observatory  question  has 
assumed  a  new  phase  dwough  the  action  of  the 

secretarj'  of  the  navy,  in  sending  to  Congress 
through  the  secretary  of  the  treasury  an  esti- 
mate for  the  salary  of  a  director  of  the  naval 
I  r  national)  obser\'atory.  The  committees 
of  CoiiffrCHS  thus  have  the  malt.  r  li.  fnr.'  thnm 
in  a  form  in  which  it  was  never  before  pre- 


sented, and  it  lies  with  Congress  to  decide 
whether  it  will  accede  to  the  feeonimendatunL 
PRorssaoB  Hbbuoii  C.  Boiirvs,  fbtmerly  ef 

Brown  Univrrsity,  who  hn^  hrhl  diirinp  the 
patii  year  the  position  of  assistant  to  the  presi- 
dent in  the  American  Museum  of  Natural 
History,  New  York,  was  appointed  director  of 
the  museimi  at  the  annual  meeting  of  the 
board  of  trustees.  This  places  the  museum  in 
the  same  position  as  regards  administration 
n«  the  Zoological  Park  and  ihi>  Botanical  Gar- 
den of  New  York.  Morris  K.  Jesup  was 
reelected  president;  Wmiam  E.  Dodge  first 
vice-president,  and  Heni7  F.  Oabom  second 
vice-president. 

Pkukkssub  W.  H.  Breweb,  for  thirty-seven 
years  professor  of  agriculture  in  the  Sheffield 
Scientific  School  of  Yale  University,  will 
retire  from  the  active  duties  of  the  professor^ 
ship  at  the  end  of  the  present  academic  year. 

Da.  J.  KiNYouN,  who  has  for  fiftesn  years 
Iteen  connected  with  tlie  V.  S.  Hospital  Ser- 
vice aud  is  at  present  commanding  officer  and 
diief  surgeon  of  the  hospital  at  Detroit,  has 
resigned  from  the  service- 
Ma.  Ai.K\\vni:n  A<i\s«i7  hn^  IkhI  n  portrait 
of  himself  painted  by  M.  Jules  Lefevre.  The 
painting  in  which  he  is  shown  in  the  robe 
of  memlKTs  of  tin-  I^aris  Academy  will  be 
presented  to  Harvard  University. 

M.  Axoa£,  of  Lyons,  has  been  elected  a  cor- 
respondent of  the  Paris  Academy  of  Sciences 

in  thr  SiH'tiiin  of  Astronomy  in  the  room  of 
the  late  U.  A.  Gould. 

The  Zoological  Socicti'  of  Loudon  will  con- 
fer its  gold  medal  on  Sir  Harry  Johnston, 
whose  remarkable  <^isenvrry  of  tlio  nkapi  has 
recently  attracted  so  much  attention,  and  its 
silver  medal  on  Mr.  E.  W.  Harper,  of  CUeatta, 
who  has  given  many  rare  Lidian  birds  to  the 
sof'ioty''?  eolloctions. 

SiH  John  S.  BuKOON-SiLVDERSON,  professor 
of  physiology  at  Oxford  Uniyersity,  baa  been 

given  the  degree  of  Do<nor  of  Science  by 

Owen's  College,  Manchester. 

The  University  of  Jena  has  awnrdod  and 
conferred  an  honorary  doctorate  on  Heit  Wil- 
holm  Winrklf-r.  in  roecgnition  of  fais  sstro- 

nomioul  researches. 
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Db.  0.  S.  Belu,  of  Turin,  has  been  ap- 
tMintod  direetor  of  the  Botanicil  Q«rdeo*  «t 
Cfl^Hari. 

T>it.  A.  A.  I;"\\nv,  n^isistant  nstronoincr  at 
Pulkova  Observatory,  has  been  appointed  in- 
spector in  the  St.  Fetenbton?  Institute  of 
Weights  and  Measures  and  at  the  »iuu'  time 
has  been  made  docent  in  astronomjr  and 
geodesy  at  the  University. 

At  the  uinivaraaiy  meeting  «f  0«o1og> 
ical  Society  of  London  officers  were  elected  as 
follows:  President,  Professor  C.  Lapworth, 
P.R.S.;  Vice-Presidents,  Sir  ArdnlMdd  Oeikie. 
F.R.S.,  ilr.  J.  E.  Marr,  F.R.S..  Profesftor  IF. 
A.  Miers,  F.R.S.,  and  Professor  H.  G.  Sfn  loy, 
FJi.S.;  Secretaries,  Mr.  K.  S.  Uerries  and 
Professor  W.  W.  Watts;  Foreign  Secretary, 
Sir  John  Evans,  F.n.S.;  Tn  asurrr.  Dr.  W.  T. 
Blanford,  F.R.S.  The  medab  and  funds  were 
awarded  in  aoeordanoe  with  the  annoanoement 
that  we  have  already  made. 

M.  Bertiielot  has  been  elected  Imnorary 
president,  and  M.  Moifisnn,  president,  of  the 
council  of  the  Chemical  Society  of  Paris. 

If.  TttassKeso  db  Bobt  has  wade  a  risit  to 

Denmark  to  establish  a  meteorologionl  station 
in  which  kites  and  captive  balloons  will  be 
used. 

Propbssor  Bbssby.  of  the  University  of 

Jfebraakn,  is  to  give  a  .  l  ur^p  of  twenty  lec- 
tures on  botany  in  the  Colorado  Springs  Sum- 
mer School,  which  is  to  be  hold  iu  Colorado 
Springs^  Colo.,  in  July  and  August. 

Pkofkssou  Voi.xev  M.  Si-aldin*;,  of  ihc  I'ni- 
vcnity  of  Michigan,  is  at  present  on  a  botanic- 
al expedition  to  Florida. 

Major  Bosald  Boss,  of  the  Liverpool  School 
of  Tropifal  "^fc-IIi-iin-,  loft  T,ivrr]i<<ol  on  Frbni- 
ary  22  for  Sierra  Leone  to  make  an  examina- 
tion of  the  drainage  edienie  being  carried  out 
there,  and  to  study  the  health  of  the  natiTas. 

'I'liK  iviiniiilUrf  of  tLf  Medical  School  of  tho 
Jolius  Hopkins  University,  appoiiiteil  to  orc<H 
a  memorial  to  the  late  Jesse  William  La^ear, 
wlio  lost  his  life  as  the  result  of  an  cx|)orinient 
on  fhp  tmn?Tii!>^ion  of  yellow  ferrr  \<y  mos- 
quitoes, reports  that  sufficient  money  has  been 
subscribed  to  erect  a  memorial  tablet  and  to 


establish  a  libraiy  fond  for  the  purchaee  of 
works  relating  to  tropical  ffiaoaaoe.  The  com- 

mittoe  now  hope  that  a  sufficient  sum  may  be 
subscribed  to  establish  a  permanent  scholarship 
for  the  study  of  tropical  diseases.  Subscrip- 
tions for  this  purpose  may  bo  sent  to  Dr. 
Stewart  Paton,  treasurer,  218  West  Monument 
Street,  Baltimore,  Md. 

PiomeoB  Lbo  EttNioaBiBaB,  of  Httdelberg; 
is  preparing  an  extended  biography  of  Her- 
mann von  Uelinholtz,  which  will  be  pubUsbed 
by  Friedrich  Vieweg  and  Son. 

Tui:  biudijiitd  uf  the  University  of  California 
held  memorial  exercises  in  honor  of  the  late 
Professor  Joseph  Le  Conto  on  Fel>r\iary  2f>,  the 
anniversary  of  his  birth.  An  address  was  made 
by  Professor  Thomaa  B.  Baoom.  The  students 
of  the  university  are  collecting  funds  to  assist 
in  the  erection  of  a  granite  lodge  which  the 
Sierra  Club  proposes  to  construct  in  the 
Toeemite  Valley  as  a  memorial  to  Dr.  Ls 
Conto. 

Dr.  CuBtSTUii  Pkmocr,  professor  of  clinical 
surgery  in  the  Rush  Madieal  Oollege  of  the 
University  of  Chicago,  died  on  March  7,  at  the 

oirri  r>f  fifty-two  yofirs. 

We  regret  to  record  the  following  deaths 
among  foreign  men  of*  science:  Dr.  Enul 
Holub,  a  distinguished  African  traveler,  in 
Vitiiiia  on  February  21,  aged  fifty-four  years; 
Professor  Morii  Kaposi,  of  the  University  of 
Vienna,  well-known  for  his  publications  on 
discuses  of  the  skin,  on  Murcli  f',  at  tlie  nc^f  of 
sixty-four  years;  Dr.  Carlos  Berg,  director  of 
the  National  Museum  at  Buenos  Ayres,  at  the 
ago  of  fifty-nine  years;  Dr.  Johannis  Pemet, 
professor  of  physics  in  the  Polytechnic  School 
nt  Zurich,  at  the  age  of  fifty-seven  yeari,  and 
raj)tain  Gaetano  Casati,  an  Italian  explorer 
who  npent  ten  years  in  Africa,  at  the  age  of 
sixty-threo  years. 

At  tlie  annual  meeting  of  the  Board  of 
Managers  of  the  New  York  Zoological  Sodety 
it  \va«  rejwrted  that  the  society  has  eontrib- 
utetl  (^250,000  towards  the  Zoological  Park  and 
has  $18/XX)  in  the  treasury  yet  to  expend,  in 
.iiWition  to  flT.fVXl  wliioh  ha>  Wen  oxpfn'led 
upon  the  plans  and  designs  for  the  buildings. 
The  City  of  New  Toik  has  expended  $485,000 
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in  fhi'  (Tcneral  development  of  ihf  jiuik,  ;uiJ 
in  the  erection  of  a  monkey  house  and  lion 
hottee.  The  Uitt«  bonding  will  be  open  to  die 
public  in  September  next. .  Duriuj?  tlif  imst 
year  a  medical  staff  has  been  established  in 
order  to  MCUie  scientific  treatment  of  the  ani- 
mab  and  to  study  the  causes  and  prevention 
of  diseases.  Tliis  consists  of  Dr.  Frank  H. 
Miller,  a  veterinarian  of  European  training; 
Dr.  Howard  Brooka,  a  wdl-known  patholcgist, 
and  a  la!-oratory  a^isistant.  A  number  of  in- 
terebting  facts  have  already  been  secured  by 
thta  staff  whioh  will  be  reported  later  in 
Si  ii  nce.  The  Society  has  applieil  to  the 
Board  of  Estimate  and  Apportionment  for  an 
additional  sura  of  $500,000,  to  be  expended  in 
the  development  of  the  physical  featuiva  of 
the  park,  in  forestry,  and  also  in  the  rnnstrnc- 
tion  of  additional  buildings,  especially  the 
antelope  havae,  eatrieh  house  and  a  btger 
bird  house. 

As  we  have  already  nnnounced,  the  seventy- 
second  annual  meeting  of  the  British  Asso- 
ciation for  the  Advanoement  of  Science  will 
be  held  at  Belfast,  beifiuning  on  Septemlx  r 
10.  Professor  James  Dewar  is  the  president- 
elect, and  the  presidents  of  the  sections  are  as 
follu%v8:  Mathemattoal  and  Physical  Science, 
Professor  John  Purser;  Chemistry,  Pnifesaor 
Edward  Divers;  Geology,  Lieutenant-Goneral 
0.  A.  MolCahon;  Zoology,  Profeasor  Q.  B. 
Howes;  Geograpliy,  Col.  Sir  T.  H.  Hoi- 
dtch;  £conomic  Science  and  Statistics,  Mr. 
E.  Gannan;  Engineering,  Profiaaaor  Joba 
Perry;  Anthmiiolopy,  Profrs=,or  A.  C.  Had- 
A'lu:  PliysioJogy,  Professor  W.  D.  TTnlliVmr- 
ton;  Botany,  Prof^sor  J.  Itcynolds  Green; 
Edoeational  Seienoe^  Ptofessor  HettTy  E. 
Armstrong.  Profp«fnr  Dpwar's  presidential 
addrcea  will  be  given  on  tho  evening  of  Sep- 
tember 10;  on.  September  11  there  will  be  a 
swife;  on  Urn  evening  of  September  13  a  dis- 
course on  'Becquerel  Rays  and  Radio- Activity' 
will  be  delivered  by  Professor  J.  J.  Thomson; 
a  lecture  will  be  given  to  the  operative  classes 
on  Septemhor  14  by  Professor  L.  C.  Miall; 
on  Monday  evening,  September  16,  a  discourse 
on  inheritanoe  wiO  be  delivered  by  Professor 
W.  F.  B.  Weldon.  M.A.,  F.R.S.;  on  Tuesday 
evening  there  will  be  a  soirte;  on  Wednesday, 


Sr>;)toniber  IS,  the  concluding  general  meeting 
will  be  held  at  2 :30  p.m. 

Lettebs  dated  from  Franz  Josef  Land, 
August  17,  have  been  received  at  Copenhagen 
from  iiii'iubers  of  the  BnldwIn-Zicv'lL'r  Arctic 
expedition  which  left  Tromsoe,  Norway,  on 
July  16,  laat  year,  on  the  steamera  America 
and  B-''J{;i':a.  Tlic  vessel?  arrivod  at  Franz 
Josef  Land,  after  trying  experiences,  with  all 
on  board  well.  The  America  intended  to  win- 
ter at  Franz  Jot>ef  Land,  and  then  proceed 
northward  until  stopped  by  the  ice,  when  the 
party  on  board  of  her  was  to  start  towards  the 
North  Pde.  Mr.  Baldwin  hoped  that  the 
.IwjenVa  would  reach  83  degrees  north. 

At  a  meeting  of  the  Royal  Geographical 
Society,  on  February  24,  Sir  Clements  Mark- 
ham,  president,  described  the  progress  of  the 
British  Antarctic  exptdition  and  laid  special 
stress  on  the  need  of  securing  sufficient  money 
for  tiie  relief  ship  which  is  to  be  sent  out  in 
.Tinif.  Subscriptions  for  this  purpose  include: 
l  h(  Koyal  Society,  £500;  the  Goldsmiths' 
rompany,  £200;  Mr.  L.  W.  Longstaff,  £5,000; 
■  f  I  s  Dawson-Lambton,  £600 ;  Miss  E.  Dawaon- 
Lambton,  £500  ;  Mr.  J.  P.  Thomns?on.  £500; 
Lady  Constance  Bame,  £150;  the  Duke  of  Bed- 
ford, £100;  Sir  E.  Caseel,  £100;  lb.  IL 
Leonard,  £100;  Dr.  G.  B.  Lon^rstalT,  £100;  Mr. 
Duncan  Mackinnon,  £100 ;  the  Duke  of  North- 
umberland, £100;  and  Ur.  &  Taughan  ICor- 
gan,  £7ft. 

The  Royal  Astronomical  Society  has  re- 
ceived from  Sir  William  Huggins  a  copy  of  the 
portrait  of  Galileo  at  Plorenoey  aad  from  Sir 
W.  J.  Herschel,  a  medallion  in  Wedgwood  ware 

of  Sir  William  Herschel!. 

The  council  of  the  Royal  Institute  of  Brit- 
ish Architeets  has  granted  the  sum  of  £80  to 

the  Cretan  Exploration  Fund  towards  the  com- 
pletion of  Mr.  Arthur  Evans's  excavations  at 
Knc»sos.  Since  tho  appeal  issued  in  December 
the  sum  of  £1,600  has  been  raised. 


TMVFRSII  Y  AND  EDrCATFOyM  NEWS. 

President  ILatrER  announced  in  his  last 
quarterly  statement  that  lb.  John  D.  Rocke- 
feller r.nrr  nn  ■nr-.-rrnhcr  1,  $! ,000,000  toward 
the  general  endowment  fund  of  the  University 
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of  Chicago.  Air.  RockefeUor  has  iilso  given 
1^250,000  to  be  u»ed  for  the  general  needs  of  the 
UniTeraitr  during  the  present  a«*demio  jmt. 

Bv  tbe  wiU  of  Mn.  liU  Currier,  160,000  wiU 
go  to  Columbui  Unirt  rhity  and  $100,CK)0  to 
Ynh  Vnlv^nitj  upon  the  death  of  Mr.  Edward 

W.  Currier. 

By  the  opinion  just  handed  down  hy  the 

Supremo  Court  of  Pennsylvania  afErining  the 
opinion  of  the  Orphans'  pAurt  of  Philndelphin, 
which  bUbtuined  the  wili  of  the  late  Joseph  M. 
Bennett,  the  UniTenitj  of  PennayWania  ac- 
quires real  f-tnt>'  ildlairil  to  !'«■  worth  more 
than  |50U,0(Ki.  i  lie  decedent  left  the  property 
to  the  Unirersity  '  to  further  aid  and  enoourage 
the  tni»tees  in  carr>'ing  out  more  practically 
fliid  thoroughly  the  ooediu»tion  of  women  and 
girls.' 

Thb  daily  papera  renew  the  reporta  that 

negotiations  are  under  way  for  the  amalgama- 
tion of  the  Armour  Institute  of  Tcchnolo^gy 
with  the  UniTersity  of  Chicago.  The  plan  in- 
volvea  the  removul  o{  tlie  Institute  to  the  Uni- 
vfrf<ity  fainpn?,  wlu  rc  the  F'nivorslty  will  fur- 
nish buildings  and  equipment  to  the  value  ot 
$1,000,000,  -while  the  Arnioar  intereata  will 
give  $l,.'iOO,000  in  <  inlownicnt.  Subsequent 
giita  from  tlie  Armours  and  Mr.  Bockefellor 
ara  expected  to  iBcreaae  the  oapital  of  the  tech- 
nology' school  to  15,000,000.  The  adiool  will 
contimif  fn  l>e  known  m  the  .\rinoiir  Tnstitiitc 
of  'l  echnology,  its  policy  will  be  maintained, 
and  the  heada  of  departmenta  will  remain 
practically  the  aame: 

Coi.I'MBI.V  PMM!fislTY  has  rrrrivorl  an  nnony- 
mou8  gift  of  110,000  for  two  scholarships,  and 
one  thousand  doUan  for  a  coniae  of  biological 

looturrs. 

^Ik.  William  Johnston,  m  Liven>«>ol  ship- 
owner, has  given  Jl25,(MJU  to  the  Univensity  of 
Liverpool,  to  promote  reaeardi  in  pathology 
and  physiology. 

A  CHAPTER  of  the  scientific  honor  society 
Sigma  Xi  has  been  organised  at  the  University 
of  California  with  twenty  members  of  the 
faculty  as  charter  members. 

TiiK  rcpistnition  nt  the  Univer.-iity  of  Chi- 
cago for  the  autumn  quarter  was  2,431,  as 


eomrnr^l  ul'h  1,961  in  1900  nn.I  1,n«2  in 
The  number  of  students  in  the  gradu- 
ate aehoola  was  486,  of  whom  197  were  in  the 
Ogden  school  of  science.  In  the  school  of 
arts  and  literature  ihf  numbers  of  men  and 
women  were  equal,  in  the  school  of  scieuce 
there  were  170  men  and  il7  women. 

The  now  laliMruiuiy  building  of  the  depart- 
ment of  iiorticulturu  u{  ihu  Inwa  State  Col- 
lege was  formally  opened  on  Saturday  even- 
ing, February  S2. 

Cablborahb  report  that  in  the  diatorbanoca 

■  i>  I't-hruary  22,  at  Moscow  University,  fuur 
liuudred  students,  armed  with  bludgeooa,  iron 
bar»  and  revolvers,  wrecked  the  interior  of  the 
University  buildings,  barricaded  tbemselres 
within,  and  hung  out  red  flags  from  thf  win- 
dows. The  police  and  troops  forced  an  en- 
trance into  the  interior  and  arrested  the  ring- 
ioinlers  I'lf  tlif  rioters.  A  decree  "f  ihr-  minister 
of  public  instruction  haa  been  gazetted,  order- 
ing the  eiqralBton  firam  thie  Univeiaity  and 
hi^h  schools  of  all  students  arreated  in  oon- 
>  < '  tion  with  rioting. 

pRorassoB  i\  J.  F.  Woodbrioge,  now  head 
of  the  department  i>lul<<sophy  in  the  Uni- 
\<  Mity  of  Minnesota,  has  !>i  <  n  elected  to  the 
I'hair  of  iihil(>s(ii)hy  at  Columbia  University 
vju  ant  by  the  election  of  Dr.  Nicholas  ilurray 
Butler  to  the  preaiden*?. 

Bs.  Gbosos  £.  DB  ScHwuKiTZ,  profeesof  of 
<>phthalni<ilii).'y  in  tin-  Jefferson  ifdlical  Col- 
lege, has  been  elected  to  sucoeed  the  late  Dr. 
Xnrris  as  profeaMr  of  ophthalmology  in  the 
University  of  Pennaylvania. 

Dk.  K.  von  Ti  BKLTK,  chief  of  the  biological 
division  the  German  Department  of  Health, 
has  been  appointed  profeasor  of  forestry  in 
the  University  of  Mnnidi. 

EtmaTA. 

The  following  errors  were  overlooked  in  tlw 

I  roof  of  Professor  Qreaahill's  paper  (SooDio^ 

XIV.,  p.  97a.  1902)  :  Eq.  (1),  for  x  read  < 
p.  3,  line  13,  for  read  ^  ;  eq.  (19),  for  k  road 
*  ;  eq.  (28),  for  z'  read  i,  and  for  E-i  iMd  B-^i 
eq.  (32)  el  seq.,  for  f  and  v  raad  u;  «q.  (40), 
for  n  read  u. 
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TUE  DiatRIBLTIOS  OF   VAVATIONB  AT 
AMBKCAU  VmVBRBlTtEB. 

In  connection  with  the  work  of  the  eom> 

mittpp  .-ippdiiifftl  by  tlu'  American  Asfso- 
ciation  for  tiie  Advaucemeut  of  Science 
for  the  establishment  of  Convocation 
Week,  it  Reem«d  d«nrable  to  gather  some 
more  accurate  impression  as  to  the  pariwb 
of  vacation  now  in  vojrne  at  our  universi- 
ties and  colleges.  It  is  very  difiiciilt  from 
the  reading  of  catalogues  or  even  the 
tabulation  of  days  to  gather  a  clear  impres- 
si«)n  of  the  differeuoes  in  the  academic 
calendars  of  various  institutions,  so  that, 
almoit  neccnarily,  resort  waa  taken  to  a 
graphic  representation  of  the  facta.  The 
accrimpanyinp  dingrani  is  perhaps  8u(?i- 
cifnt  to  indicate  the  main  conditions.  In 
this  diagram  each  vertical  column  repre- 
sents the  calendar  year  of  one  institution. 
The  horizontal  lines  indicate  divisions  by 
wt-eks.  The  dotted  lines  indii'ale  the  first 
day  of  each  month  of  the  academic  year 
from  September  1,  1901,  to  August  31, 
1902.  In  each  vertical  column  the  black 
spaces  correspond  to  term  time  and  the 
white  spaces  to  vacations.  As  in  every 
ease  Christmas  falls  in  vacation  time,  its 
position  is  marked  by  a  black  line  eross- 
inir  ea<'h  column.  Fift<'t'n  institutions  arc 
rcprfs.  in  the  chart ;  twelve  universi- 
tit'.s  and  three  technological  schools.  The 
selection  has  been  made  so  as  to  have  as 
representative  a  variety  as  possible. 
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Examiuatiuu  of  the  diagram  shuwa  at 
onoe  tlie  «idn  abwnc«  of  any  tmifonni^ 
in  the  practice  of  our  uniTerritieB  as  to  ih» 

inakc-up  of  their  calendar.  Each  institu- 
tion seeuis  to  be  a  law  unto  it.self,  and 
except  that  they  all  begiu  iu  the  Utter 
part  of  September  or  the  earlier  part  of 
October;  that  they  all  have  a  Christmas 
varation  and  that  they  all  end  the  year's 
work  jn  June,  there  is  no  uniformity  of 
practice.  But  even  within  these  brrad 
iiiiiits  there  is  ^''t^iit  variety.  Thrcf  of  the 
universities,  for  instance,  hc/m  the  third 
week  in  September;  four  begiu  the  fourth 
week  in  Sept^ber;  and  three  the  fiist 
week  in  October.  In  the  duration  of  the 
Cliristmas  vacation  there  is  even  greater 
pi'dportioiiatc  variety,  tlie  leiiL'th  being 
from  one  week  to  three.  In  regard  to 
spring  TtcatioiiB  ft  still  greater  di-versitj 
oeenx^  some  of  the  institutions  having 
none,  one  having  a  considerable  vaeation 
iu  the  middle  of  March,  another  having  a 
considerable  vacation  in  the  middle  of 
April.  The  length  of  vacatloti  varies  from 
nothini?  np  to  ten  days.  Equally  conspicu- 
ous is  the  discordance  of  the  time  of  dos- 
ing the  work  of  the  year.  The  practice  of 
Chicago  Univerrity  of  partially  eontinQ- 

intj  the  work  of  iasfruofion  during  the 
summer  time  differs  from  that  of  other 
universities,  and  this  is  indicated  in  the 

diagram  representing  the  stimm«r 
period  for  that  university  as  half  Uaok 

and  half  white, 

An  examination  of  these  diagrams  must, 
I  think,  convince  every  one  that  it  is  a  prac- 
tical problem  for  our  xuiiversitiee  to  oon- 
sider  wlu-tlier  they  should  not  aim  at  a 
greater  or  perhaps  even  a  complete  uni- 
formity in  the  length  of  their  term  times 
and  of  their  vacation  times.  There  would 
be  many  advantages  in  this  and  it  would 
be  one  of  the  factors  which  misjht  con- 
tribute to  facilitate  the  migration  of  stu- 
dents from  one  nniverrily  to  anothor. 


Sow  that  we  have  an  association  of  a  num- 
ber of  the  leading  univentties  of  the  coiugh 
try,  the  madunery  for  the  proper  disens* 

sion  of  the  lonc^h  of  the  university  terms 
already  exists,  and  it  i.s  to  be  hoped  that 
this  association  will  take  up  the  consider- 
ation of  this  problem,  study  it  thoroughly 
and,  if  it  seems  expedient,  introduce  a 
reform  in  the  practice  as  it  now  exists. 

The  national  movement  in  favor  of  Con- 
vocation Week  is  distinetly  in  favor  of 
uniformity  in  the  distribution  of  vaca- 
tions. It  seems  to  me  that  the  success  of 
the  movement  in  behalf  of  Convocation 
Vedc  is  eomplete  and  that  aU  of  our  uni- 
versities will  ultimately  eonfonn  fUr 
Christmas  vacation  to  this  new  demand, 
ns  so  many  of  our  universities  have  already 
done. 

Another  faet  which  is  very  striking  in  a 
graphic  representation  is  the  very  large 
proportion  of  time  which  is  wholly  given 
up  to  vacation.  In  this  respect  university 
students  are  pririleged  beings,  having  a 
degree  of  liberty,  of  exonuration  from 

respmiv'ibilify  and  work  5?uch  is 
accorded  to  young  men  in  no  other  occu- 
pation whatever.  In  old  times  whoi  our 
colleges  had,  not  young  men,  but  boys  as 
students,  this  preat  amount  of  vacation 
was  certainly  justified  as  a  measure  for  the 
protection  of  tlie  health  of  growing  boys. 
But  why  students  of  adviaced  years 
aihould  be  treated  as  if  they  were  incapable 
of  doinjr  the  amount  of  work  which  they 
would  have  to  do  if  they  went  into  auy 
practical  business  or  profession  in  life,  is 
not  clear.  I  think  it  may  be  safely  said 
that  from  the  standpoint  of  the  benefit  to 
students,  the  amount  of  university  vaca- 
tion is  very  excessive,  and  when  we  think 
how  mneh  our  young  men  are  now  retarded 
when  they  go  through  college  and  still 
more  if  they  lto  throui^h  a  eoUej^e  and  a 
profeswonai  school  before  they  can  enter' 
<m  praetieal  life,  we  must  look  upon  tbe 
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great  extent  of  vacation  as  an  evil.  With 
the  vacation  ahortened  it  would  be  eatfy 
possible  to  bring  diew  young  men  into 

ac'livc  life  at  least  a  year  earlier  than  ia 
now  possible,  and  that  would  bt-  an  iiiimeus*- 
gain. 

From  the  profcaaon'  point  of  view  the 

circumstniK'os  arc  vcrj'  different.  To  few 
professors  is  the  vacation  time  whoUy  a 
periitd  of  vacation.  On  the  contrary,  it  is 
a  time  whieh  he  ean  utilize  for  study,  for 
research  and  for  the  increase  of  all  hia 
imntal  equipment  upon  which  his  profi- 
eieney  as  a  professor  depends.  Moreover 
there  ia  often  work  upon  examination 
papera  or  upon  a  committee  of  one  Jdnd 
or  another,  which  the  professor  must 
carry  on  during  the  vacations  while  his 
atudenta  are  idling.  For  the  profeaor  the 
vacation  is  eertainly  a  great  advantage 
iirid  I  Oiink  from  tlic  .standpoint  of  univer- 
sity service  it  is  an  essential  factor  in 
maintaining  his  efficiency.  If  therefore 
the  vaeationa  are  ahortened,  it  aeema  to  me 
that  every  university  should  provide  addi- 
tional lihnrty  for  its  professors.  Tli-  (■  H'l 
wicy  has  hitherto  Ijcen  rather  u»  <|t'tiiiuui 
too  mueh  teaching  from  profeawn,  but  if 
they  teach  too  much  they  cannot  be  quali- 
Hed  to  teatli  in  the  best  manner  and  with 
llie  greatest  efficacy,  because  every  pro- 
fessor, to  remain  efficient,  mnat  hATe  time 
for  study ;  he  must  advance,  he  must  grow 
int«'l]ectunl1y.  ;md  from  mere  teaching  he 
can  never  grow. 

A  consideration  of  the  circumstances 
therefore  anggesta  .theae  two  thoughta: 
first,  that  for  the  benefit  of  the  students 
th'!'  amount  of  vacation  at  our  universities 
should  be  diminished;  secondly,  that  if 
thia  ia  done,  then,  to  preserve  the  efficiency 
of  the  professors,  the  amount  of  free  time 
nroorded  them  during  term  ahould  be 
increased. 

ClIARI^  S,  MlNOT. 

Hasvaid  ItoiCAL  School,  Mareh  5,  1908. 


THE  IKTSLLECTUAL  COVDITIOVB  FOB  TEB 

sctMnca  OF  EMBuroLoirr, 

I. 

Much  has  been  writtm,  from  time  to 

time,  about  thf  conditions  which  must  be 
fulfilled  by  a  scientihc  account  of  the  pon- 
eration  and  regeneration  of  living  things 
out  of  egge,  althoufl^  little  haa  been  aaid 
about  the  intellectual  conditions.  We  may, 
nevertheless,  find  the  study  of  these  con- 
ditions both  interesting  and  instructive. 

Our  chief  interest  in  embryology  ia  iht 
hope  for  a  aetentific  account  of  omaelvvsj 
hut  we  cannot  undertake  to  aocount  for 
anything  unless  we  know  what  it  ia  that 
we  undertake  to  account  for. 

My  puipoee  ia  not  to  give  a  seientifle 
amount  of  mind,  nor  to  discount  the  fu- 
ture progress  of  science.  I  do  not  believe 
we  are  likely  to  know  anything  about  the 
natural  history  of  mind  except  what  we 
find  out  by  ieientifie  discovery;  nor  do  I 
believe  we  are  ever  likely  tn  have  a  com- 
plete scientific  account  of  anything,  or  to 
reach  a  point  where  no  new  dboovcries  are 
needed. 

My  purpose  is  a  more  humble  one:  to 
do  what  I  can  to  keep  the  way  clear  for 
progress  in  embryology,  by  trying  to  free 
my  own  mind,  and  the  minds  of  ofhevs* 
from  all  notions  which  imply  that  embiy- 
ologieal  seienee  ia  impossible. 

PART  I.    THE  DOCTRINE  OF  THE  CHASM. 

The  notion  which,  for  reasons  which  will 
soon  be  made  clear,  I  have  called  the  doo> 
trine  of  the  diasra,  is  dry  and  difflenlt  and 

uuattraotive,  and  as  my  only  aim  it  to 

find  a  way  for  the  ciiibryolo'_'is-t  across 
the  chasms  which  are  said  to  lie  in  his 
path,  I  have  made  no  attempt  to  stimulate 

the  interest  of  the  reader,  confining  knj- 

st'lf  to  the  briefest  outline  whieb  will  serve 
my  purpose,  even  if  this  outline  be  more 
arid  than  the  works  in  which  the  doctrine 
of  the  ehaam  is  defended. 
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1  Amo^uj  ihc  thhigs  of  ivhich  he  hopes 
io,  some  day,  give  an  account,  the  em- 
hryulogitt  muri  indvdt  m«n  who  thmk 
and  act. 

Of  all  the  facts  that  are  made  known 
by  experiments  upun  the  generation  and 
regeneration  of  living  things,  the  one  we 
«re  least  likely  to  doabt  la  the  esiatenoe  of 
fhe  experimenter.  We  may  question  the 
value  of  his  re*»ults.  Imt  we  are  not  likely  to 
doubt  that  he  did,  or  tried  to  do,  or  thought 
that  he  did,  the  things  he  describes. 

The  esperimental  embryolo^riat  comes 
out  of  an  e'^rp,  and  he  must  himself  be  in- 
cluded among  the  facts  of  development 
wluflh  Bva  the  objaet  of  fhe  olaervalioiitt 
and  experiments  and  refleetions  hy  which 
he  seeks  to  account  for  the  produetioii  of 
living  things  out  of  eggs. 

Siuce  sonte  of  the  things  that  coiue  out 
of  eggs  obaerve,  and  refleet,  and  try 
perimcnta,  the  production  of  living  thing! 
out  of  egtrs  cannot  be  adequately  explain- 
ed, or  accounted  for,  unless  the  production 
out  of  egga  of  thin|b  that  observe  and  re* 
fleet  and  try  experiments  is  also  explained 
or  accounted  for.  To  make  good  its  claims 
to  our  favorable  consideration,  embryolog- 
ical  science  mnst  undertake  to  aoeotinV  in 
good  time,  for  minda,  in  exactly  the  aame 
sense  of  the  word  as  that  in  which  it  un- 
dertakes to  account  for  bodies  and  Irrnins. 

2.  2  he  inieilectuul  powers  by  the  aid  of 
which  w$  make  sdentifio  ditcoverin  eoms 
out  of  tggo. 

Honesty,  and  independence,  and  accu- 
racy, and  determination,  and  good  sense, 
are  essential  to  aonnd  progress  in  adentifle 
discovery.  The  investigator  who  ia  no 
biologi<?t  may  take  his  own  honesty,  and 
iiult  peiidence,  and  accuracy,  and  determin- 
ation, and  good  sense,  for  granted,  as 
ultimate  f  aota  that  do  not  need  to  be  ao* 
counted  for.  R<it  honest  men.  and  accu- 
rate men,  and  independent  men,  and  reso- 
lute men,  and  men  with  good  judgment, 


all  come  out  of  eggs,  and  the  embryologiat 
cannot  forget  that  they  are  among  the 
natural  phenomena  of  whioh  he  bopea  to, 

some  day,  give  a  scientific  account. 

The  final  and  decisive  test  of  any  ex- 
planation of  the  generation  of  living 
things  out  o£  eggs  is  the  account  which  it 
gives  of  the  cnrigin  and  aignilleanee  of  our 
ability  to  observe  and  reflect  and  try  ex- 
periments; for  no  scientific  discovery  is 
wiirtliy  of  contidence,  unless  our  intellect- 
ual means  for  finding  out  things  are  aonnd 
and  trustworthy.  Thua,  the  progreaa  of 
embryological  science  must  bring  us 
around,  sooner  or  later,  by  a  new  path,  to 
the  old  question:  'What  ia  adeneef  "Wliat 
is  it  to  know  a  thing  f  It  may  be  ^t  we 
shall  rind,  from  this  new  point  of  view, 
something  in  knowledge  that  has  been  neg- 
lected, or  too  little  considered,  and  we  may 
thua  be  hdped  to  better  notiona. 

3.  No  emhrydogist  can,  knowingly,  hold 
any  opinion  which  excludes  the  pomMily 
of  embryological  science. 

Each  student  of  aoienee  mmt  devote 
himself  i<>  s  Miie  small  part  of  the  realm  uf 
nature  in  order  to  make  progress.  We 
study  simple  phenomena  in  the  hope  that 
we  may  pass,  in  time,  to  tihoae  that  ave 
more  eomplex  and  diMeolt.  If  aitnmo« 
mors,  and  chonrist.s,  and  students  of  phys- 
ics, and  embryologists,  and  zoologists,  see 
At  to  temporarily  lay  aside  the  natural  his- 
tory of  mind,  aa  a  problem  whieh  doea  not, 
for  the  time,  interest  them,  nor  seem  to 
concern  them,  or  as  something  that  is  too 
hard  for  them,  no  one  can  doubt  their  wis- 
dom. But  if  fheir  methods  and  reeolta 
lead  them,  or  seem  to  lead  them,  to  the 
conclusion  that  what  has  thus  been  tem- 
porarily laid  on  the  shelf  can  never  be 
taken  down  from  the  shelf,  is  it  not  clear 
that  there  has  be«a  a  mistake  aomewherel 
Any  method  of  embryological  research 
which  leads  to  the  conclusion  that  there  is 
a  '  chasm '  which  is  '  iutellectually  impass- 
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aUe^'  lietweatt  tbe  fists  of  tmbryul  ugy  and 
die  Iseto  of  ooiiidoiuiieM»  i«  self-con- 
demned, because  it  denies  tbo  possibility 

of  a  sctcii  't'  of  embryolopy.  Anj'  method 
of  embryuiugical  research  wliicli  leads  to 

the  eondiiniHi  t]iat  the  phenomeiia  of  eon- 
aeiowDetw  ere  not  phcnomemt  at  all,  but 

'  opiplu'Momona, '  find  the  mere  empty  miuI 
meaiiin!,'lL'ss  accompaniment,  or  by-prod- 
uct, of  phenomena,  ifl  eelf-condemned  s  be- 
came the  phenoimaia  of  knowledge— of  em- 
bryology, and  of  cvonr-tliing  elie— are 
phenomena  of  consciousness. 

4.  Many  eminent  authorities  till  us  an 
emlryologieal  account  of  hmutn  mindi  it 
impossible. 

It  is  well  knoTvn  that  many  writers,  who 
claim  to  speak  of  the  meaning  of  modem 
acienee  with  authority,  have  been  led  to 
bdieve  that  the  facts  of  consciousness  can 
never  be  brought  back  into  the  qretem  of 
science. 

Tbui,  for  example,  Tyndall  tells  ua: 
"The  paaaage  from  the  physics  of  the 
brain  to  the  corresponding  facts  of  pon 
Bciousness  is  unthinkable.  Granted  that 
a  definite  thought  and  a  definite  molecular 
action  in  the  braSn  ooeur  flhnraltaneoufll^, 
wo  do  not  possess  the  intellectual  organ, 
nor  apparently  any  rudiment  of  the  orpnn, 
which  would  enable  us  to  pass  by  a  process 
of  waMomng  from  the  one  phenomenon  to 
the  other.  They  appear  together,  bat  we 
do  not  kuow  why.  Were  our  minds  and 
senses  so  expanded,  stivugtliened  and 
illuminated,  as  to  liable  ua  to  aee  and  feel 
the  very  molecules  of  the  brain;  were  we 
capalile  of  following  all  llieir  jnotions,  all 
tlieir  groupings,  all  their  electrical  tlis- 
charges  if  such  there  be;  and  were  we  in- 
timately aequainted  with  the  eorreepond- 
ing  states  of  thought  and  feeling,  we 
should  be  as  f;ir  ever  from  the  solution 
of  the  problem,  How  are  these  physiejil 
proceaaea  conneeted  with  the  facts  of  eon- 
•etonimessT  The  ehasm  between  the  two 


daaaes  of  idiaumiena  would  atlll  remain 
intelleotually  impaasable." 

If  for  brain  wc  put  egg  which  givte 
rise  to  a  brain,  this  statement  must  meao 
one  of  two  things:  Either  there  is  a  chasm, 
whieh  ia  inteUeetually  impasaable,  between 
the  facts  of  embryo]o-:y  and  the  facta  of 
consciousness ;  or  else  there  are  two  sets  of 
embryological  facts— physical  and  pqr- 
ehieal'-aeparated  by  tite  impaaaaUe 
duam;  and,  therefore,  two  equally  inde- 
pendent and  distinct  sciences  of  cmbryol- 
o<r>'.  Tyndall  cannot  admit  that  the  facts 
of  physics  may  have  their  being  in  a  know- 
ing mind,  for,  in  thia  eaae,  there  would  not 
be  any  chasm. 

Professor  JamCij,  who  is  also  a  lit-iif-ver 
in  the  chaam,  tells  us  there  is  a  '  iiuK '  or 
bridge  but  aa  he  alao  tella  ua  '  we  do  mot 
know,  and  moat  authoritiea  believe  we  nev- 
er shall  know,  and  never  can  know,'  what 
the  link  is,  or  where  the  bridge  is,  neithar 
link  nor  bridge  ia  of  mueh  praetieal  use  to 
embiyologiatB. 

Affording  to  the  syst#m  of  scientific  phi- 
losophy which  finds  expression  in  these 
extracts,  the  embryologist  may  hope  to 
paaa  from  the  pbyatea  of  atoma  and  mA^ 
cules  and  organic  matter,  to  physical  eggs 
and  physi(?al  men;  and,  if  there  be  any 
psychical  atoms  and  molecules  and  oom- 
pounda,  he  may  hope  to  paaa  from  them 
to  psychical  eggs  and  psychical  men;  but 
the  chasm  between  the  sort  of  e^ps  we 
know  and  the  sort  of  men  we  know  is  in- 
teUeetually impaaaable. 

Herbert  Speneer,  who  is  bdd  to*  be  the 
philosophical  spokesman  of  modern  sci- 
ence, is  also  a  believer  in  the  chasm ;  and 
he  tells  us  that  mind  is  '  something  with- 
out any  kinship  with  other  thioga;  and 
from  tlie  sciences  Avhich  discover,  by  intro- 
spcfMion,  the  laws  nf  this  something  there 
IS  7to  passage  by  transitional  steps  to  the 
seieimea  wbieh  diacover  the  laws  of  Huae 
other  thinga.' 
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We  may  pass,  by  a  proeea  of  feaaoning, 

from  a  physical  candle  to  a  physical  burn, 
and,  if  tills  sysleni  of  pliilosophy  is  to  be 
truated,  we  might,  if  we  know  a  psychical 
etndki,  pam  trma  H  to  a  psychical  pain, 
but  we  can  never  pan  from  a  phjrsical 
candlo  to  a  psyeliical  pain  by  nny  intel- 
lectual process,  nor  know  a  burn  hurts  in 
the  way  we  know  u  dauie  burns. 

6.  The  cktum  is  not  an  easy  iking  to  un- 
dentand. 

Many  questions  are  too  hard  for  us,  for 
we  are  very  ignorant,  and  we  have  only 
fedile  and  ineomplete  command  of  the  ad* 
cntifie  method  of  finding  out  things;  but 
these  familiar  truths  are  not  what  Tyndall 
and  Spencer  have  tried  to  express  in  the 
passages  I  have  quoted.  These  passages 
are  no  humble  confeaaion  of  ignnranee. 
They  are  very  positive  assertions  liat 
something— an  intellectual  grand  canyon 
— is  very  definitely  kBown.  We  are  told 
that  m  knoW'— know  with  certainty— 
that  the  method  which  is  used  in  physical 
discovery  is  fundamentally  and  utterly  in- 
adequate for  dealing  with  the  relation  be- 
tween bodi««  and  minds— utterly  inade- 
qnate  for  dealing  with  the  relation  between 
eggs  and  the  thinking  men  who  eonie  out 
of  eggs.  The  grand  canyon  is  not  merely 
difficult.    It  is  utterly  impassable. 

6.  We  on  told  that  tk«r»  it  a  ehasm,  6e- 
eause  I  cannot  know  ike  minds  of  other 
men  in  ihe  way  I  know  my  own  jnind. 

Among  the  reasons  which  are  given  for 
belief  in  the  chasm,  the  aimpleat  is  my  al- 
leged inability  to  know  the  minds  of  other 
men  in  the  way  T  know  my  own  nritul. 
But  I  can  never  know  my  own  body  in  the 
way  I  know  the  bodies  of  other  men.  I 
can  have  no  more  immediate  peroq)tion 
^t  there  is  in  my  head  a  sphenoid  bone 
which  has  aris<t»n.  dnrins  my  yoiing<^r 
stages,  through  the  union  of  a  pre- 
sphenoid,  a  bad-sphenoid,  two  ali-sphe- 
noids,  two  orbito-qphenoida,  and  two  pteiy* 


golds,  than  I  can  have  immediate  percep- 
tion that  there  is  in  Timbuctoo  a  mUfe 
with  a  mind  as  nnich  like  my  mind  as  my 
body  is  like  his  body.  My  conviction  that 
I  Iwve  passed  through  embryonic  stages 
like  those  deseribed  in  the  text-hooka  is 
even  mom  rcmotC'ly  inferential  than  iny 
convitti<in  that  niy  own  familiar  friend 
lias  a  mind  like  mine. 

The  chasm  between  my  embryonic  has- 
tory  and  that  of  other  human  beings  ia 
utterly  impassable,  yet  il.s  impassability  ia 
practical  and  not  intellectual.  I  find  no 
more  logical  ^fficnlty  in  believing  that  I 
could  perceive  the  resemblance  between  my 
brain,  or  my  embryonic  history,  and  those 
of  other  men,  if  I  were  in  the  proper  place 
at  the  right  time  with  suitable  means  of 
observation,  than  I  find  in  the  beli^  ttiat. 
I  could  thns  pw»«ve  the  other  aide  of  tiicr 
moon. 

If  there  is  a  grand  canyon,  it  must  bo 
of  a  different  aort  from  the  chasm  between 

my  body  and  those  of  other  men,  for  this 

is  not  intelleetnnl.  bnt  praetifal. 

7.  There  is  a  chasm,  we  are  told,  because 
I  know  my  ohm  mind  by  introspection. 

It  is,  unqncstionably,  tiiroogh  introspeo^ 
tion  that  I  know  my  own  mind  and  this  is 
tJu'  reason  wliy  we  are  told  that  there  is 
an  iuipaiiiiable  chasm  between  mind,  on  the 
one  side,  and  brains  and  all  other  material 
things,  on  the  other. 

A  momenl's  reflection  is  enough  to  show 
that  it  ia  through  introspection— through 
comparison  of  my  sensations,  and  nBo]leo<- 
tions,  and  expectations,  and  Other  moDital; 
facts,  and  throncrh  rrf^edii  n  upon  them — 
that  I  tind  out  anything.  If  I  neither  felt 
nor  rellccted,  I  should  not  know  anything. 
It  is  throngh  reflection  upon  my  thoughts 
and  feelings  that  I  make  scientific  discov- 
fries  alunit  iity  mind,  .-inil  nlmiit  tlie  minds 
of  otlitr  men,  and  about  everything  that  I 
kmiw.  As  I  have  only  this  one  way  to 
find  out  anything,  it  is  hard  to  ^wta|jti^ 
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where  the  iuipassable  chasm  is,  but  what 
ehkfly  lioiusenu  us  now  is  the  wide  diffu- 
sion of  belief  in  its  reality. 

8.  The  rhasm  is  said  to  In.  bittrccn  the 
things  I  may  know,  or  might  know,  and 
wmefhing  mtknowaW*, 

The  chiuiru  cntinot  be  betweoi  my  mind 
and  anything  I  know,  or  ni«y  know,  or 
might  know  if  1  liad  tiie  opportunity,  be- 
cause the  things  I  know  am  in  my  mind, 
«nd  I  ean  never  know  anything  exoept 
knowledge.  So  we  are  told  that  it  is  be- 
tween tliintrs  1liat  inc  kiinwalilf  and  sonu*- 
thing  that  m  not  uiily  unknown  and  un- 
knowing, but  unknowable. 

Believers  in  the  chasm  do  not  all  put  it 
ill  the  same  place.  Some  declare  that  we 
know  nothing  but  the  molecular  or  elec- 
trical ehangea  in  our  ganglion  odia.  For- 
getting the  existence  of  their  own  thoughts, 
or  else  dismissing  them  as  mere  'epiphc- 
nomena,'  without  significance,  they  tell  us 
that  the  chasm  is  between  these  physiolog- 
ieal  dianges  and  the  real  world  to  whidi 
we  try  to  refer  them. 

We  have  no  immcdifite  knowledge  of  our 
own  brains,  but  we  do  know  the  thoughts 
that  arise  in  our  minds^  and  Tyndall  tdla 
us  (he  chasm  is  not  between  the  physiolog- 
ical chnriL't's  in  our  brains  atnl  the  facts 
of  physics,  but  between  thoughts  and  the 
phynological  changes  in  our  brains. 

A  third,  and,  on  the  whole,  a  more  con- 
sistent notion,  is  tliat  wo  kiiciw  inr prr.<i!iiov!^, 
but  ean  never  know  the  thing  inipressin'?, 
nor  the  thing  impressed,  nor  whether  the 
thing  impressing  and  the  thing  impressed 
are  two  difTerent  kinds  of  nnltnowables,  or 
only  two  unknowflblfs  of  the  sain<>  kind. 
This  is  Spencer's  opinion,  as  I  understand 
it,  and  it  is  the  opinion  of  many  scientific 
men. 

Wp  know  phpnompna.  nr  nppearnnfff«!, 
tlit'v  tell  us.  but  arc  alt( iL'iMlirr  put  oflf  with 
appearances,  and  eau  never  know  either 
things  or  minds  aa  th^  are  in  themselves. 


■ 

We  know  the  eggs  in  our  mind^  and  Hie 
hens  in  our  minds,  but  as  for  knowing 

eggs  as  they  are  in  themselves  or  hens  as 
thpy  are  in  themselves,  that,  we  are  told, 
is  forever  out  of  our  reach  on  the  other 
side  of  the  chasm.  We  may  know  the  hu- 
man ovum  in  our  minds  and  the  ♦fciwfciwg 
man  in  our  minds,  but  the  human  ovum 
as  it  is  in  itself  and  the  thiaking  man  as 
he  is  in  himadf  ,  are  utterly  unknowable. 

When  the  fact  that  we  know  the  hens  in 
our  minds  is  joined  to  the  notion  that  our 
miiiiis  uri'  in  our  licads,  we  reach  the  in- 
teresting, but  startling,  opinion,  that  the 
hens  we  know  are  the  hoia  inside  our  ' 
heads.  Efforts  to  escape  this  strange  ad- 
mis-sinn  by  the  a.ssertion  that  we  know  only 
the  appearance,  and  not  the  reality,  of 
hens  in  our  heads,  lead  one  to  raspeet  that 
the  Intellectual  chasm  may  not  be  a  grand 
canyon  after  all,  but  only  a  enmmon  boaj 
in  which  the  wayfarer  is  the  more  com- 
pletely mired  by  his  own  struggles. 

He  who  believes  he  ean  never  know  any- 
thin  2  as  it  really  is,  can  never  know  wheth- 
er what  he  thinks  he  believes  or  disbelieves 
is  really  what  be  thinks  it  is,  rather  than 
someth^g  quite  diffsrait;  so  the  queation 
whether  he  can  believe  or  disbdieve  anj- 
thin]?  is  not  without  interest,  although  we 
need  not  go  into  it  now. 

9.  The  chasm  is  not  bstwesn  fhs  thing$ 
w€  know  and  th$  thingt  that  rsmaM  to  ht 
known. 

The  pmbrA'olocrist  is  well  aware  that  he 
cannot  ho[)e  to  find  out  all  there  is  to 
loam  about  hens'  eggs,  or  about  his  mind, 
or  about  anything  else;  but  he  attribntSB 
this  tnith  to  thp  boundless  wealth  of  na- 
ture, and  not  to  any  inherent  weakness  in 
his  methods.  In  this  meaning  of  fhs 
words,  he  has  no  expectation,  and  no  hope, 
that  be  will  ever  know  a  hen's  egg  as  it 
really  is;  and  if  the  cba.'im  were  only  be- 
tween the  things  he  knows  and  the  things 
he  has  not  yet  found  out,  he  would  frank- 
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ly  and  humbly  adniit  its  existence  and  its 
prftcticai  impassability.  But  it  is  said  to 
be  a  dmm  between  things  knowable  and 
■*  things  utterly  and  absolutely  unknowable, 
and  not  a  chasm  between  the  things  that 
are  known  and  the  things  that  remain  to 
be  known. 

The  translator  of  Hacckel's  'Riddles  of 
the  Universe'  tells  us  in  his  preface,  that 
the  chasm  has  been  devised  by  the  Roman 
Catholic  theologians  for  their  own  evil 
Olds,  but  it  is  not  kind  to  lay  up<m  the 
baito  of  these  heavy-laden  and  weary 
creatures  a  burden  which  Tyndall  and 
Spencer  and  others  have  shown  themselves 
so  eager  to  bear  witb  jaunty  dartenlly. 

It  is  true  that  the  alow  and  heavy  in- 
tellect of  the  embryolofnst  cannot  aspire 
to  the  subtile  agility  which  some  show  in 
dodging  chasms. 

**  And  now,"  says  the  author  of  '  Fathw 
Tom  and  the  Pope,'  "  I  have  to  tell  you  ov 
a  really  onpleasant  occurrence.  If  it  was 
a  Prodesan  that  was  in  it,  I'd  say  that 
while  the  Pope's  bade  was  tamed,  FaUier 
Tom  made  free  wid  Hie  two  lips  of  Wm 
Elisa." 

"It  is  kissing  my  housekeeper  before 
my  laee  you  are,  you  villain  1"  lays  be. 
"  Go  down  out  of  Ibis,'*  says  he  to  Miss 

Eliza;  "  nnd  do  you  be  packinp  off  ^rid 
you,"  says  lie  to  Father  Tom,  "  for  it's  not 
safe,  so  it  isn't,  to  have  the  likes  of  you  in 
a  bouse  where  there's  temptation  in  your 
way. ' ' 

"Is  it  me?"  says  his  Riv'rence;  "why 
what  would  your  Holiness  be  at,  at  all  t 
Sure  I  wasn't  doing  no  sueb  thing." 

"Would  you  have  me  doubt  the  ividence 
ov  my  sinses?"  says  the  Pope;  "would 
you  have  me  doubt  the  tcsthimony  ov  my 
eyes  and  earst"  sa^'s  he. 

"  Lideed  I  would  so,"  says  bis  Biv'renee, 
"if  they  pretend  to  have  informed  your 
Holiness  of  any  such  foolishness." 

"Why,"  says  the  Pope,  "  I'v  seen  you 


afthcr  kissing  Eliza  as  plain  as  I  see 
the  nose  on  your  face;  I  heard  the  smack 
you  gave  her  as  plahi  as  ever  I  heard 
thundher." 

"And  how  do  you  know  whetlier  you 
see  the  nose  on  my  face  or  notf "  says  bis 
Riy'renoe^  "and  how  do  you  know  wbcftb^ 
er  what  you  thought  was  fhundber,  was 
thundher  at  all?  Them  operations  on  the 
sinses,"  says  ho,  "comprises  only  partic- 
ular corporal  motions,  tiouueeted  wid  sar- 
tain  eonfnsed  perdptions  ealled  sinsations, 
and  isn't  to  be  depended  upon  at  all.  If 
we  were  to  follow  them  blind  guides  we 
might  jist  as  well  turn  heretics  at  ono't. 
Ton  my  seeret  word*  your  Hcdinea^  it's 
neither  charitable  nor  ortiiodox  to  set  up 
the  testimony  of  your  eyes  nnd  ears  nffin 
the  eharacther  ov  a  clergyman.  And  now 
see  how  aisy  it  is  to  explain  all  them  phew- 
nomena  that  porplraed  you.  I  ris  and 
went  over  beside  the  young  woman  be- 
cause the  skilHt  was  boiling  over,  to  help  her 
to  save  the  dhrop  of  liquor  that  was  in  it ; 
and  as  for  the  noise  you  beard,  ny  dear 
man,  it  was  neither  more  nor  less  nor  my- 
self dhrawing  the  cork  out  of  this  blisaed 
bottle." 

"Don't  offer  to  tbrape  that  upon  me  I" 
Mys  the  Pope;-"bwe's  the  eork  in  the 

bottle  still,  as  tight  as  a  wcd?e  " 

"I  be?  your  pardon,"  says  his 
Riv'rence,  "that's  not  the  cork  at  all," 
says  be,  "I  dbrew  the  eork  a  good  two 
minutes  ago,  and  it's  very  purtily  spitted 
on  the  end  of  this  blessed  cork-schrew  at 
this  prisiut  moment;  howandner  you 
ean't  see  it  because  it's  only  its  real  pna> 
enoe  tbat's  in  it.  But  that  appearance 
that  you  call  a  cork."  says  he.  "is  noth- 
ing but  the  outward  species  and  external 
qualities  of  the  cortical  nathur.  Them's 
nothing  but  the  aeddents  of  the  cork  that 
you'r  looking  at  and  handling;  but,  as  I 
tonld  you  afore,  fbc  real  cork's  dhrew,  and 
is  here  prisent  on  the  end  of  this  nate  little 
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insthroment,  and  it  was  the  noise  I  made 
in  dhrawing  it,  nnd  nothint?  else,  tliat  you 
mistook  for  the  sound  of  the  pogue.** 

Yon  know  tiiere  -mA  no  eonthraveoing 
what  he  said ;  and  the  Pope  couldn 't  open- 
ly deny  it.  Ilowandiyer  he  thried  to  piek 
a  hole  in  it  this  way. 

*'  Granting,"  says  he,  "  that  there  U  tiie 
differ  yon  Bay  betwixt  the  reality  of  the 
cork  and  these  cortical  accidents;  and  tlint 
it's  quite  pnessihli^.  as  ynu  allidt^o,  that,  tht' 
threw  cork  is  rejUly  prisent  on  the  end  of 
the  sohrew,  while  the  aeeidatta  keep  the 
mouth  of  the  bottle  stopped— still,"  says 
lio,  "I  can't  onderstand,  thoiicrh  willin;;  to 
acquit  you,  how  tlie  dlirawing  of  the  real 
«ork,  that's  onpalpable  and  widout  aod- 
dents,  oonld  produce  the  aeeident  of  that 

ainsihlo  rxplnsinn  I  lionrd  jist  nnw." 

"All  I  eiin  say,  '  says  Jus  Ki%''renee, 
*  *  is  that  it  was  a  rale  aeeident  any  how. ' ' 

**Ay,"  rays  the  Pope,  "the  Ida  you 
pev  Eliza,  you  mane." 

"No,"  says  his  Riv'rence,  "but  the  re- 
port I  made." 

IVbAt  makes  yon  call  the  blessed  quart 
an  irrational  quantity!"  says  the  Pope. 

"Because  it's  too  much  for  one  and  too 
little  for  two,"  says  his  Riv'rencc. 

"Clear  it  of  its  coefficient,  and  well 
thry,"  says  the  Pope. 

"Hand  me  over  the  exponent  then/' 
says  his  Riv'ronfo. 

"What  s  that'i  "  says  the  Pope. 

*'The  sehrew,  to  he  sure/*  says  bis 

Riv'i-enec. 

"What  for?"  says  the  Pope. 

"To  dhraw  the  eork,"  says  his 
Kiv'rence. 

"Sure  tiie  cork's  dhrew,"  says  the 

Popo. 

"But  the  sperots  carrf  crr^t  out  on  ac- 
count of  the  accidents  that's  stuck  in  Uie 
neek  of  the  bottle,"  aiqn  his  Biv'renee. 

"Accident  ought  to  be  passable  to 
aperit,"  says  the  Pope,  "and  that  makes 


mc  suspect  that  the  reality  of  the  eorit'a 

in  it  afther  all." 

"That's  a  barony-masia, "  says  his 
Ri^'reoce,  **  and  I'm  not  bound  to  answer 
it.  But  the  fact  is,  that  it's  the  accidents 
of  tlie  spcrits.  too,  tliat's  in  it.  and  the 
reality's  passed  uul  tltiuugh  the  cortical 
species  as  you  say ;  for,  you  may  have  ob- 
served, we've  both  been  in  real  good  spcrita 
ever  since  the  cork  was  dlirawu,  and  where 
else  would  the  real  spcrits  come  from  if 
they  wouldn't  come  out  of  the  bottle!" 

*<Well,  then,"  saya  the  Pope,  "sinae 
we've  got  the  realitj',  there's  no  use  in 
throubling  ourselves  wid  the  accidents." 

"Oh,  begad,"  says  his  Riv'rence,  "the 
aeeidedtCs  »  very  essential,  too ;  for  a  man 
may  be  in  the  best  of  sperita,  aa  far  as  hia 
immaterial  part  goes,  and  yet  npcd  the 
accidents  of  good  liquor  to  hunt  the  sin* 
sible  thirst  out  of  him." 

10.  Tk»  MaerH»n  that  each  thing  koi  « 
mind  of  its  own  is  irrelevant. 

One  way  of  rescuing  fwicnrc  from  thp 
dilemma  of  the  chasm,  which  has  the  ap- 
proval of  many  modem  students,  is  to  ss- 
sert  that  every  living  thing,  or  every  thing, 
has  its  own  mind,  and  does  what  it  does 
because  it  chooses ;  and  that  eggs  and  can- 
dles are,  in  fact,  psychical  eggs  and 
psychical  candles. 

"Call  an  organism  a  machine  if  you 
will,"  says  Profps.sor  Ward  in  hif?  recently 
published  (Jift'ord  Lectures,  "but  where  is 
the  mind  that  made  it,  and,  I  may  add, 
that  works  it!"  And  he  answers  his  ques* 
tion  by  the  assort  ion  (I.,  p.  294)  that  the 
mind  that  makes  the  living  organism  is 
inside  it  and  identieal  with  it,  and  that 
every  living  thing  takes  eonaebiM  and  effi- 
cir-nt  part  in  its  own  production.  The  oon-  . 
text  .shows  that  Ward  beliov*^  it  is  as  a 
conscious  and  voluntary  agent,  and  not 
merely  as  a  part  of  an  intended  system  of 
nature,  that  the  hen's  eg^  is  said  to  help 
to  make  itself  into  a  chick.  The  mind  that 
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is  said  in  be  'inside  it  and  identical  with 
it'  is  on  individual  and  particular  mind, 
and  not  the  tmima  mundi,  nor  the  mind 
that  presides  over  the  universe.  The  no- 
tion that  each  thing  haa  its  own  mind,  or 
is  a  mind,  has  nothing  in  common  with  the 
opinimi  tiiat  it  is  in  ma  niBtaniing  mind 
that  we  and  all  things  have  b«ing. 

The  notion  that  now  concerns  ns  reaches 
its  logical  culmination  in  Major  Powell's 
assertion  that  "Every  body,  whether  it 
be  asteUar  Qratan  w  an  atom  of  hydngwB, 
has  consciousness  as  judgrment  and  choice." 
If  a  hen's  eptr  would  describe  to  us  the 
way  m  which  it  makes  a  chick,  I  should 
be  delighted  to  listen  and  learn  from  it; 
but,  until  it  does,  embryologists  mint 
struggle  alonff  in  the  old-fivshioned  way. 

If  each  thing  has  its  own  mind,  and  is 
identteal  ivifh  H,  'Qiere  is,  of  oonxw^  no 
diasm,  becanse  we  are  really  studying  psy- 
cholofrj',  when  wc  tliiuk  wc  arc  studying 
physics.  But  this  way  of  escape  from  the 
chasm  leads  us  into  new  difficulties,  which 
are  jnat  aa  impaasable  as  the  diaam,  and 
very  much  more  practical. 

Even  if  we  admit  that  the  lien's  egg 
may  have,  or  be  identical  with,  a  mind  as 
good  as  a  ben*B  mind,  the  ben's  boc^  is  ao 
fearfully  and  wonderfully  made  that  the 
wisest  man,  whose  mind  is  assuredly  bet- 
ter than  a  hen's  mind,  is  at  present  utterly 
ineoropetent  to  make,  or  even  to  nnder- 
atand,  a  hsa.  If  it  is  by  wisdom  that  hens 
are  made,  it  rmist  bp  by  n  higher  wisdom 
t)ian  a  hen's,  for  this  cannot  attain  to  such 
a  work. 

It  ia  not  by  stndying  the  eonaeioiianeBs 
of  atoms  ajid  molecules,  and  material 
things,  that  we  have  found  out  how  to 
make  chemical  compounds,  and  machinery 
and  books;  and  if  we  are  ever  to  find  ont 
bow  to  make  living  eggs,  one  may  safely 
predict  that  it  will  not  be  through  the 
study  of  the  judgment  and  choice  of  the 
eggs  of  aea-unshins  and  frogs  and  bene. 


Haeckel,  who  declares  that  Berkeley,  of 
all  men,  believed  that  'one  thing  only  ex- 
iata,  and  that  ia  my  own  mind,'  alao  teila 
us  of  his  own  belief  that  "the  two  funda* 
mental  forms  of  substance,  ponderable 
matter  and  the  ether,  are  not  dead  and 
only  moved  by  extrinaie  foreea,  bnt  iSbey 
are  endowed  with  sensation  and  will 
(though,  naturally,  of  the  lowest  ?rade) ; 
they  experience  an  inclination  for  conden- 
sation, a  dislike  of  strain;  they  strive  after 
llie  one,  and  atrag^^e  against  the  oUier." 
Only  they  know  nothing  about  it,  for 
Haeckel  tells  us:  "I  c<niceive  the  elemen- 
tary psychic  qualities  of  sensation  and  will 
wbiiA  may  be  attributed  to  atomic  to  be 
unconscious."  Still,  while  tbey  do  not 
know  it,  "every  shade  of  inclination,  from 
complete  indifference  to  the  fiercest  pas- 
aion,  ia  exemplified  in  tiie  ebemieal  rda^ 
tion  of  the  variona  elementa  towards  eaeh 
other,  just  as  we  find  in  the  psycholof^y  of 
man,  and  especially  in  the  life  of  the  sexes. 
This  fundamental  unity  of  ailiuity  in  the 
whole  of  natore,  from  the  simplest  chem- 
ical process  to  the  m<T«t  complicated  love- 
story,  was  recognized  by  the  great  Greek 
scientist,  Empedodes,  in  the  fifth  century 
B.  c,  in  his  theory  of  *  the  love  and  hatred  . 
of  the  elements.'  It  receives  mpirioal 
confirmation  from  the  interest iiicr  pron^ss 
of  cellular  psychology,  the  great  signifi- 
cance of  whieh  we  have  mily  l^med  to 
appredate  in  the  laat  thirty  years.  On 
these  phenomena  we  base  onr  conviction 
that  even  the  nfnm  is  not  withnut  a 
rudimentary    form    of    sensation  and 

will/' 

Words  am  demoevatie,  and  one  is,  in- 
trinsically, as  good  as  another.  What  com- 
mon folks  call  things,  may  be  called  minds, 
or  abraeadii^ra,  or  2,  by  any  one  who  ao 
chooses,  provided  be  know  what  he  meana, 
and  make  himself  understood;  but  if  he 
thinks  that,  by  calling  things  minds,  he 
can  find  out  anything  which  would  not  be 
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inHan  hm  reach  al  litt  aaUad  than  he 
nema  to  hm  to  Iw  muled  I17  worda. 

As  &a  explanation  of  the  geueration  of 
fliifks  from  hens'  ejrjjs,  ihp  fantastic  aiui 
pauLlieLslic  animism  of  the  passages  I  have 
quoted  is  irrelevant  and  uaeleai,  and  no 
•todent  of  Berkeley's  woAs,  whether  lua 
frame  of  mind  be  critical  or  respongire, 
can  confuse  it  with  the  sublime  conviction 
of  tliii  thinker  that  it  ia  in  one  snataimng 
mind  that  we  and  all  thinga  have  being. 

12.  BiUtf  in  ihc  chasm  may  he  due  to 
some  error  in  the  dtscnplwn  of  the  way  in 
wilted  we  find  out  things. 

There  are  no  paradoxes  nor  eontradie- 
tions  in  nature.  When  facts  seem  to  con- 
tradict one  another,  better  knowledge  is 
oontinually  showing  that  some  mistake  has 
been  made.  If  pliyaieal  aeienoe  leada  ua, 
or  aeegna  to  lead  na,  to  the  belief  that  the 
chasm  between  an  egg  and  tlie  thinking 
mail  wild  comes  out  of  an  «'tr>r  is  intellee- 
tunliy  iiiipaasabie,  the  einbryoloi.'iHt  must 
ask  where  the  mistake  is. 

It  ia  a  hard  thinp  to  believe  that,  henp- 
ficial  and  good  as  science  has  shown  itself 
to  be,  it  can  lead  us  into  opinions  which 
eannot  be  maintained  and  made  eonaiatent 
.  Science  is  justified  in  her  works,  and  I  iind 
it  hard  to  believe  that  the  paradox  of  the 
chasm  can  be  due  to  the  method  in  which 
diaeoveries  are  made,  or  that  this  method 
can  involve  us  in  contradietions,  and  lead 
to  infcllfftvial  rlisasfcr. 

On  the  other  hand,  it  is  not  a  hard  thing 
to  believe  that  there  may  be  some  error  or 
omission  in  the  aeconnt  which  aaeecssfal 
scientifif*  invpRtiirator<?  fry"  of  thrir  meth- 
od. He  who  reflects  upon  the  perplexities 
which  come  from  the  misuse  of  words  will 
find  it  an  easy  thing  to  believe  that  an  ao- 
eount  of  the  way  in  which  things  are 
found  mit  may  he  so  imperfect  that  it  is 
practically  equivalent  to  error,  leading 
tiiooe  who  tiy  to  find  ont  tfaings  by  follow* 
ing  it  into  eoptradietion  and  absnrdity.  It 


may  be  that  the  phUoBophSeal  qKkkaamm 

of  aoieniM  have  been  drawn  into  paradoxes 

and  rontradiction.s  and  doubt  of  the  plain- 
est  thiny:s,  because  tliey  have  mistaken  some 
crude  and  imperfect  account  of  the  way  in 
whieh  we  find  ont  thinga  for  the  way  in 
whidi  we  really  do  find  out  things.  There 
msy  be,  in  knowing,  somethinp  so  familiar 
and  obvious  that  it  is  commonly  left  out 
of  the  description  of  the  process  of  know* 
ing. 

13.  We  arc  (old  that  we  know  things 
when  we  comprehend  them,  b%U  knotUedg§ 
may  be  comprehttuion  and  tomelhing 
men. 

The  eloqut^nf  plea  for  science,  as  a  guds 
to  conduct,  with  which  the  author  of  a 
new  '  Grammar  of  Science '  begins  his  book, 
most  atrifce  a  reeiMBsive  ehotd  in  tfie  miad 
of  eveiy  stndent  of  nature. 

"Apart,"  he  says,  "from  the  increased 
physical  comfort,  apart  from  the  intellec- 
tual enjoyment  which  modem  science  pro. 
vides  for  the  community,  there  is  another 
and  morr  fiindanipntal  justification  for  the 
time  and  material  spent  in  scientific  work. 
Prom  the  standpoint  of  morality,  we  have 
to  judge  of  each  human  activity  by  ita  ou^ 
come  in  conduct." 

Something  in  my  own  mind  vibrated  in 
harmony  with  the  author's  words  as  I 
read;  but,  aa  he  is  sotrn  led,  by  his  defini- 
tion of  science  as  the  analysis  and  cUusifi- 
cafi'Hi  of  facts,  in  believe  and  to  teach  that 
our  conduct  is  nothing  but  a  routine,  over 
wfaidi  we  have  no  real  control,  and  lor 
which  we  have  no  true  req>onaibi]i1y,  his 
rreiuises  seem  to  compel  me  to  1.>i«k  at 
iiis  book  from  the  standpoint  of  morality, 
und  to  judge  of  his  intellectual  activity  by 
iti  outcome  m  eondvct. 

I  am  puzzled,  in  my  attempt  to  do  this, 
by  ft  mornl  qticstion  ahout  the  publication 
and  sale  of  this  book.  My  difiBculty  is  this. 
The  author's  definition  of  aeienoe,  «*  flw 
analysis  and  classification  of  faota.  leada 
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hiin  to  believe,  aud  to  teach,  tlmt ' '  the  uni- 

depends  upon  the 
similarity  of  the  perceptive  and  reaaon- 
injr  p«nv(*rs  of  normal  ch-iUzfrl  men.''  A 
writer  on  the  meaniiig  of  science,  whose 
name  doee  not  appear  in  our  antilior's 
UUiography,  showed,  some  two  thousand 
years  rt<?o,  that  the  sale  of  this  opinion  for 
money  la  not  honest ;  for  if  the  verdict  of 
civflized  men  be  tiie  oriterioD  of  eeienee, 
tlie  way  to  find  out  what  nature  really  is 
must  be  by  ballot.  This  old  writer  there- 
fore says  that  our  author  is  disin;ionuous 
when  he  asks  us  to  buy  and  read  his  book 
in  the  hope  of  learning  aomething  whieb 
he  is  not  able  to  deliver  to  his  cuBtotners, 
sinee  he  himself  believes  we  can  pet  it  only 
through  the  verdict  of  civilized  men.  If 
the '  Orammar  of  Sdenee'  ie  anything  more 
than  a  ballot,  I  see  no  way  to  aeqnit  its  au- 
thor of  ilt(  charge  of  obtaining  nionoy  un- 
der false  pi'etenses. 

Has  not  tbe  merest  savage  a  criterion  of 
aeienee  whidi  will  bear  him  np  though  all 
men  be  n<rainst  him?  May  he  not  appeal 
to  nature  in  the  same  eonfidence  tliat  he 
will  bring  to  his  side  all  normal  civilized 
'  men  who  do  not  wilfully  turn  away  their 

Herbert  Speneer,  who  also  tolls  ns  knowl- 
edge is  the  analysis  and  comprehension  of 
facts,  tells  us,  f urtbermore,  that  this  is  one 
of  the  proofs  that  we  can  never  know  any- 
thing as  it  really  is,  because  the  thing  as 
it  really  is  is  separateii,  by  an  impassable 
ehaam,  front  the  appearance  which  is  all 
we  can  know. 

"Fur  if  the  sueecssive  deeper  interpre- 
tations of  nature  which  constitute  advanc- 
ing knowledge  are  merely  the  inclusion  of 
speeial  truths  in  genersl  truths,  and  of 
general  truths  in  truths  still  more  general, 
it  obviously  follows  that  the  most  peneral 
truth,  not  admitting  of  inclusion  in  any 
other,  dosa  not  admit  of  interpretation. 
Of  necessity,  therefore,  explanation  must 


eventually  bring  us  down  to  the  inexplica* 
ble.  The  deepest  truth  we  ean  get  at  moat 

hr  iiiiiiceountaldi'.  Cmiiiu'cliension  must 
become  somiething  else  than  comprehenr 
siou,  before  the  ultimate  fact  can  be  com- 
prdiended." 

We  undoubtedly  comprehend  a  ihing 
when  we  know  it,  but  it  does  not  follow 
that  we  know  a  thing  when  we  compre- 
hend it  The  oonelusion  does  not  foUow 
from  the  premises.  Knowledge  may  be 
comprehension  and  something  more,  and 
the  assertion  that  comprehension  is  knowl- 
edge, as  well  as  all  the  books  of  synthetic 
philosophy  that  are  built  upon  this  assert 
tion,  inay,  perhaps,  turn  out  to  be  nothing 
more  than  a  new  illustration  of  the  faUaiqr 
of  the  undistributed  middle. 

14.  Knowledff*  must  he  Mmetking  mor$ 
than  comprehension,  hecauie  tk»  known 
world  grows  xi  ith  1;no%nng. 

Here  I  must  stop,  for  the  present,  leav- 
ing for  sonM  future  oceasiMi  Hie  attempt 
to  Knd  out,  in  the  interest  of  embryolog- 
ical  seienei^  wliother  this  account  of  know- 
ing is,  or  is  not,  complete.  But,  before  I 
end,  I  ask  you  to  take  away  with  you,  and 
to  consider,  this  familiar  trutii :  Each  ad- 
entitle  discovery  shows  us  new  and  unSO^ 
pected  wonders  in  nature.  The  unex- 
plained things  which  are  brought  to  our 
knowledge  by  eaeb  seientifle  explanattom 
far  outnumber  the  things  it  explldna.  ^Ria 
proirress  of  kiiowIedL^c  is  no  mere  compre- 
hension, or  gathering  in.  It  is  more  like 
aowing  seed  than  galbering  a  harvest,  for 
the  known  world  grows  with  knowing. 

Wr  nrc  ti'ld  that  "  when  ev  ery  fact,  eveiy 
past  or  present  phenomenon  of  the  uni- 
verse, every  phase  of  present  or  past  life 
thwein,  has  been  examined,  daarified,  and 
coordinated  witii  &e  rest,  then  the  mission 
of  science  will  hf  eomplete. "  But  if  we  are 
to  judge  the  future  by  the  past,  clasaifiear 
tion  and  coordination  will  always  eontiniie 
to  show  us  more  unclasrifled  sind  uneoor> 
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dinatfld  tfaingi  tltu  th^  elanfjr  and  oo- 

ordinate. 

May  it  not  be  because  of  the  inexhaust- 
ible bounty  of  nature,  and  not  because  com- 
prdienaioa  is  knowledce,  that  we  oaa 
never  know  anythiiiR  a«  it  really  isf 

Each  new  oncvclnprdia  is  biitjRor  than 
Uie  one  before,  and  so,  no  doubt,  it  will 
be  to  the  end.  If  knowledge  were  notlung 
more  than  comprehension,  or  the  analyeis 
and  classification  of  facts,  the  progress  of 
science  should  be  bringing  us  nearer  to  uni- 
▼eiul  knowledge,  bat  each  new  dieeovery 
puts  it  farther  from  our  grup  than  be- 
fore, and  fluy  \\]n>  ktrnw  most  are  most 
convinced  of  it.s  unattainabk'ness,  not  be- 
cause the  reality  of  things  is  unknowable, 
bnt  beeanee  of  the  umnmerable  mnltitiule 
d  fliingB  kttowable. 

W.  K.  BnooKS. 

JOHITB  Hopkins  U.'^ni  R.sirv. 

THIRD  ANVUAL  UEEIIJSQ  OF  THE  BOTAS- 
IBTM  OF  TBM  OHWTBAL  STATUS 

FiBsv  sastON,  mnjL  bovamical  labora- 
tory, BOOM  13,  TUESDAY,  9  A.M. 

The  mfotliiLr  uus  ciilli'd  to  onlrr  by  C.  ]{. 
Barnes.  About  seventy  botanists  were  pres- 
ent J.  M.  Coulter  was  elected  chairman 
and  Albert  Sehneider  seeretaiy.  After  a 
few  preliminary  remarks  the  cbaiimon 
called  for  tJie  rcadiriir  of  seirntific  papere, 
wliich  were  presented  as  follows: 

Chablbs  F.  Hillbpatjoh:  *  The  Clothing 
of  an  Islet'  (No  abstraet  fnmiehed.) 
lUuBtrated  by  lantern  dideo. 

(George  H.  Sim  u. :  'Variations  in  Sev- 
eral Spi^eifs  of  Aster  '  Tiinnts  were  made 
of  brncUi,  rays  and  disk  liorots  in  Astrr 
Sholiu  Kook.,  A.  Novce-Anglia  L.,  A,  puni- 
eeu»  L.,  and  A.  pr€nantkeidi$  Mtthl.  The 
r>  sult  of  these  counts  gave  but  a  single  in- 
stance of  a  iiiaxiraum  falling  on  a  mcmbsr 

*  Held  in  coiinix'tion  witli  the  meeting  of  the 
AiDerican  Societj  of  Naturaliata,  at  the  Unirersity 
«f  Chicago,  DeoHDber  31, 1901,  to  Jaouaiy  t,  leOS. 


of  the  Fibonacci-series,  3,  5,  8, 13,  21,  elB.» 

the  rays  of  Aster  Shortii  presenting  a 
strong  mode  on  13 ;  a  general  result  giving 
but  slight  confirmation  of  Ludwig's  results 
on  TariouB  other  CompoeitB.  Tlieeonntine 
of  the  parts  of  heads  collected  on  Septem- 
ber 27,  30,  October  4  and  8,  from  a  single 
small  plot  of  Aster  prenanlhoid&a,  and  oom- 
prising  oolleetively  all  the  heada  prodneed 
in  OUR  seaeon,  ahowed,  alike  in  braetJi,  raja 
and  disk  floaeta,  a  const  ant  fall  in  the  mean 
number  and  a  eorrespouding  shifting  of 
the  modea  hmn.  the  beginning  to  the  end  el 
the  flowering  Beaaon.  Thia  fact  moat  be 
taken  into  account  in  the  determination  of 
place  modes.  There  is  a  close  correlation 
between  the  number  of  rays  and  the  num- 
ber of  braeta,  due  to  the  feet  that  the  rays 
are  axillary  to  the  inner  broct.s.  In  the 
fonr  species  sUidied  the  dcCToi'  of  imbrica- 
tion of  the  bracts,  and  also  the  differeuee 
in  form  and  bLbo  between  the  outer  and 
inner  bracf^s  of  the  head  are  proportioDal 
to  the  number  of  bracts  which  bear  no  rays 
in  their  axils.  A  complete  account  of  these 
studies  will  appear  in  the  Atmricon  Notu- 
ralitt  for  February,  1902. 

Edwin  B.  Ck>PBLAMi>:  *  The  Inflnenee  of 
MetaUic  Poiaons  on  Respiration.'  Experi- 
ments with  Elodia,  CnUitrichr.  a  crucifer, 
fish  and  troiir  larvte,  using  a.s  stimulants 
copper,  zinc,  cadmium,  ailver  and  mercury, 
agree  in  ahowing  that  the  reapiration  may 
be  stimulated  by  a  small  fraction  of  a  fatal 
concentration.  With  increasinir  concentra- 
tion the  acceleration  of  COj-e volution  is 
greater,  amnetimce  reaching  above  25  tima 
the  normal.  Evolution  of  CO,  oontinnea 
undiminished  after  plasmolysis  is  suspend- 
ed by  the  poison.  Copper  and  zinc  cause 
the  evolution  of  eonaiderable  GO,  from 
boiled  Stodea, 

Fbxobuck  C.  Nbwoohbb;  *The  Sammy 

Area  of  the  Roots  of  Land  Plants.*  In  the 
roots  of  land  plantai  aenaitiTaieaa  to  OEter- 
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Dal  stimuli  has  been  considered  to  be  c^ti- 
iined  to  the  apex  and  to  the  elongating  zone. 
The  elongating  zone  in  nearly  all  species  is 
confined  to  the  first  10  mm.  of  the  apex.  In 
8tud}ring  tlie  phenomena  of  rhcotropism  it 
was  found  that  the  region  of  tlie  root  pos- 
terior to  the  elongating  zone  is  sensitive  as 
well  as  the  elongating  sons  itself.  To  de- 
termine the  location  of  tho  sensoiy  tissue, 
various  parts  of  tlie  root  were  shielded 
from  the  tiow  of  the  water  by  enclosure  in 
glass  tabes.  The  roots  of  the  radish,  white 
mnstard,  buckwheat,  sunflower,  and  pop- 
corn gave  good  rhcofropie  curves  when 
stimulated  at  a  distance  of  10  mm.  to  15 
mm.  from  the  limit  of  tlie  elongating  zone. 

Francis  Kahaley  :  '  Mesa  Vegetatiun. ' 
The  plants  of  these  long,  gently  sloping, 
flat- top  [letl  rid  ires  are  distributed  in  char- 
acteristic fashion,  dppi'n<Hiii?  upon  the  vari- 
ous edaphic  conditions  presented  by  differ- 
ent slopes  and  exposures.  Probably  the 
most  interesting  feature  to  be  noted  is  the 
distribution  of  trees  and  shrubs.  These 
plants  are  present  on  the  tops  of  tho  mesas 
at  their  western  ends,  absent  farther  east 
heeanse  of  dryness,  presoit  on  the  north 
and  absMit  on  the  south  slopes.  On  the 
south  slopes  shnibs  occur  nenr  the  top. 
This  portion  of  the  slope,  in  most  hills  the 
driest,  is  here  somewhat  moist  because  the 
snow  ranains  late  in  the  spring  on  the  flat 
tops,  and  in  mnltinr'  the  water  triekl'>s  down 
the  sides  of  the  hill  and  is  absorbed  near  the 
top.  There  is  thus  more  moisture  near  the 
top  tlian  farther  down,  and  the  ooenrrence 
of  a  fringe  of  shrtiba  and  trees  at  the  top  is 
thus  explained.  Illustrated  by  lantern 
slides. 

D.  M.  jMottiek:  'The  Behavior  of  the 
Chromosomes  iu  the  Spore  Mother  Cells  of 
Higher  Plants  and  the  homology  of  the 
Pollen  and  Embryo-sac  Mother  Cells. '  The 
author  discussed  the  behavior  of  the 
chromosomes  in  the  pollen  mother  cells  of 


the  species  of  LiUnm.  rodophrtllum  pelta' 
turn  and  Tradcscantta  \  irgtmca,  and  iu  the 
embryo^ae  of  LUium  Martagon,  with  the 
following'  results:  The  earlier  view  of 
Farmer  and  Strasburger,  that  a  double 
longitudinal  division  of  the  chromosomes 
takes  place  during  the  fii*st  mitosis,  is  con- 
firmed. The  second  longitudinal  q>litting 
takes  place  in  a  plane  at  right  angles  to  the 
first.  This  is  clearly  seen  diirinp:  metaki- 
nesis}  it  may  occur  earlier.  There  is,  there- 
fore, no  longitudinal  ftsion  of  the  chro- 
matin spirem  during  the  $e<-orid  mitosis, 
and  no  reduction  division  in  the  sen.se  of 
Weisiuann.  In  the  reconstruction  of  the 
daughter  nucleus  the  granddaughter  chro- 
mosomes unite  to  form  a  single  ehromatin 
spirem.  In  Tradcscantta  especially,  the 
granddaughter  scL'ment.s  tend  to  reticulate 
so  that  an  irregular  siiirein  is  the  resull,  and 
the  daughter  nudeus  approaches  the  strue- 
ture  of  the  resting  stags.  The  identity  of 
the  individual  elnotTiosomes  is  l^st  in  the 
daughter  nucleus.  The  tirst  two  mitoses  iu 
the  embryo-sac  mother  cdl  are  like  in 
character  to  those  in  the  pollen  mother  oeli, 
and  consequently  the  micro-  and  macro- 
spore  mother  cells  are  Iioninlocrous.  The 
type  of  development  of  the  eiubryo-sac  lu 
which  the  heterotypic  and  homo^ie  mi- 
toses result  in  four  potential  macrosporcs. 
as  for  example  in  UfUrJiorus,  is  regarded 
as  the  more  primitive,  while  tliat  found  in 
fAlium  is  eonadered  as  a  derived  fonn. 
No  case  is  known  in  which  the  p<^on 
motlier  cell  develops  directly  info  the  pol- 
len spore.  Illustrated  by  lautcm  slides. 

SECOW   SFSSION,    2  P.M. 

Meeting  called  to  order  by  the  chair- 
man. About  seventy-five  were  present. 
The  chairman  read  the  following  message; 

Socioty  of  Plant  Morpllol  L'y  nr  I  Pliysiolopy  iti 
aeasion  at  Columbia  seods  greetings  to  Botanist 
«l  OentTsl  StotM  at  Cbieafio. 

Ebwin  F.  Siti-n.  }''raident, 
WnxiAM  F.  UAKOiNO,  BwrtUu-jf. 
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A  return  message  was  ordpred  sent  to 
Presideat  Erwia  P.  Smith.  The  secretary 
was  directed  to  arrange'  for  contiguous 
seats  f(»>  botanists  at  the  annual  dinner. 

Chnrles  F.  Millspaufrh  oxtrndoH  n  formal 
invitation  to  all  botanists  to  visit  the  Field 
Columbian  Museum. 
The  reading  of  papers  vas  resumed: 

CotrwAT  KIacMillan:  'A  Marine  Bio- 
logieal  Station  on  the  Straits  of  Fnea.*  A 

series  of  lantern  slides  were  shown  illus- 
tratin-f  the  buildings  and  surroundings  of 
the  Minnesota  Seaside  Biulogieal  Station 
on  the  Straits  of  Fnca.  Among  the  views 
were  a  number  illustrating  the  kelp  forma- 
tion of  till'  VHnfouvcr  oomi  and  several 
photomicrographs  of  the  anatomy  of  I'tt  ry- 
gopk&ra  ealifitmica  Rupr.,  a  plant  upon 
which  particular  study  had  t>een  expended. 
The  pxi^pllcncp  of  the  locality  as  a  field 
for  station  activities  was  pointed  out  and 
some  of  the  plans  for  the  coming  summer 
were  indicated.' 

Haboij>  L.  Lyon:  'The  Pbylogeny  of 

the  Cotyletion.'  Modern  researches  in 
ajririf^spcrntic  ('rnViry'*!(>'_''y  liave  slu>wn  the 
prevalent  foliar  theory  of  cotyloilons  to  be 
untenable.  A  careful  survey  of  the  in- 
vestigations already  recorded  has  led  to  the 
fallowiuL'  eonchisidus.  (a)  The  typical 
embryos  of  the  Pteridophytes  and  Anjrio- 
sperms  differentiate  into  three  primary 
memheni— the  cotyledon,  stem  and  root. 
(6)  Cotyledons  are  not  arrested  leaves,  but 
are  primarily  bfiust.  rial  orfrans  oricrinating 
phyloirenetiealiy  as  tlie  nursinjr-foot  in  the 
Biyophytes  and  persisting  throughout  the 
higher  plants,  (c)  The  monocotyledonoiis 
eondition  is  the  primitive  one  and  pre- 
vails in  the  Uryo|)hytes,  Pteridophytes, 
Monocotyls  and  some  Gymnosperms.  The 
two  (sometimes  more)  cotyledons  of  the 
Dicotyls  are  jointly  the  homologue  of  the 
singlf  fniyl.'-ditn  of  the  Monoeofyls.  (rf) 
The  cotyledon  ahvaj's  wenrs  at  the  base  of 


llif  prinrnrv  stem,  (/  'i  Tlie  hypoeotyl  is 
a  structure  peculiar  to  the  Angiosperms, 
heing  differentiated  between  the  primaiy 
stem  and  root,    (f)  The  so-called  eolgrla- 

<\(ms  of  thr  PtiTiilnphytes,  and  fJynino- 
spernis,  with  the  exception  of  (intkfjo  and 
the  Cycads,  arc  true  foliage-leaves. 

K.  MkwvD  Wilcox;  '  Valvular  Torsion  as 
a  Means  of  Seed-dispersal  in  IXicinus.* 
For  the  purpose  of  seeuring  accurate  data 
retrardin*?  the  efficiency  of  valvular  torsion 
for  seed-dispersal  in  Ricinus,  a  plant  was 
selected,  growing  in  an  open  field.  The 
ground  about  this  plant  was  divided  into 
fttur  (luadrants  desijrnat'  il.  X  E  .  S  Iv, 
S.W.  and  N'.W.  The  surface  was  frequent- 
ly cultivated  so  that  the  seeds  would  not 
be  blown  about  by  winds  after  falling. 
The  following  table  shows  the  distances  to 
vhir'h  seeds  xn  rc  thrown,  measunnl  from 
the  base  of  the  plant.  The  plant  was  104 
cm.  in  height  aiul  the  inflorescence,  at  ma* 
turity,  was  36  cm.  in  length: 


DtalaniY  r:nin 
OMiicf  len.  ■ 


0-49 

l.Vt-H»<.> 
'.'00-240 

aoo-:ui»_ 

Totala 


Number  of 
.N  E.      S.E.      S  W  S.W. 


0 

8 

4 
1 

0 

80" 


29 
12 
7 

fi 


t 

4 
4 
I 


64   I  59 


11 
9 

14 
.•{ 
•A 
'2 

0 
42 


Tonla. 

45 
31 
18 
17 

6 

4  

189 


The  greatest  distance  to  which  any  seed 
was  thrown  wjis  325  cm.  On  12  of  the  19 
days  upon  which  observations  were  made 
the  wind  was  from  the  south. 

Cyrus  A.  Kmo:  'Fertilisation  and 

Some  Accompanying  I'henomena  in  Aniio- 
siKini  pulchm,  one  of  the  .\(|natic  I'hy- 
coniycetcs.'  Araiospora  has  the  habit  of 
SaffToleifma,  gro^ng  attached  to  twigs  in 

wati  I-.  Both  genus  and  species  were  estab* 
lishe.l  hy  Tliaxter  in  1896.  Tlie  s.-xual  or- 
gans resemble  those  of  the  Peronosporineje. 
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The  oogonia  when  cut  off  contain  about 
fiftj'  nuclei,  which  move  toward  the  periph- 
ery while  the  interior  is  still  a  coarse 
cytoplasmic  mesh-work.  Pstebes  of  fine 
meahed  cytoplasm  now  arise  at  various 
places  in  the  oo^onimn ;  these  iatrr  fuse 
into  one  central  irregular  mass  which  never 
loses  its  mesh-like  dUKraettf.  This  oentnl 
strneture,  which  corresponds  to  bodies  pre- 
viously observed  in  the  Pfmnnsporinoir  and 
Fythhim,  reaches  its  lii^hest  development 
at  the  time  the  sperm  nucleus  enters.  Soon 
afterwards  it  begins  to  spread  out  into  the 
peripheral  ooplasm.  Just  before  the  sepa- 
ration of  ci^ir  from  pcriplfistii,  thf^  nuclei 
probably  all  divide  once,  mitotically.  The 
egsr,  when  ripe,  consists  of  this  previously 
described  central  area,  which  now  has  a 
female  nucleus  imbedded  in  it,  surrounded 
by  a  coarse,  uniformly  vacuolate  peripheral 
portion.  Enclosing  the  egg,  though  sharp- 
ly mailed  off  from  it»  is  the  periplasm 
which,  at  this  time,  is  divided  antielinally 
into  a  sincrlp  layer  of  cells. 

No  Huch  structure  as  an  antheridiai  tube 
was  seen.  The  fertilizing  tube  is  entirely 
of  oogonial  oripiin.  The  protoplasm  in 
eontaet  with  tln'  fM>sonial  wjUI  where  the 
antheridium  is  appressed,  and  where  thr> 
ooffonial  papilla  is  developed,  alwu.vs 
renmins  with  the  ooplasm.  Codaequently, 
the  pln*!nifi  nionibrflno  of  tlie  periplnsfn.  as 
it  lays  down  a  wall  between  it  and  the 
ooplasm,  builds  the  waJl  of  the  fertilizing 
tube.  Aa  soon  aa  fhk  tube  is  formed,  the 
perforation  is  made  by  the  papilla  and  a 
fporm  tnicliMis  and  some  eyto|)l!isni  are 
admitted.  As  the  nuclei  apprnaeh,  both 
put  out  beaks  which,  at  least  in  some  eases, 
fuse.  When  the  wall  of  the  oospoic  is 
well  developpfl  the  latter  i.s  binurlcati.. 
The  important  points  in  the  paper  are: 
{a)  Fertilization  takes,  place  by  the  union 
of  a  single  male  and  female  nucleus,  (b) 
An  organ  of  attrnrtii>ri  for  the  sexual  nu- 
clei arises  in  the  early  development  of  the 


oopriniuTn  and  its  origin,  structure  and  fnt« 
is  followed,  f I*  *  There  is  no  siu'li  i'lTtili- 
zation  tube  as  is  tigured  in  related  forms. 
The  tube  here  is  a  conjugation  tube  and 
the  opening  a  conjugation  pore,  as  Harper 
<!n'_'^'ested  in  Pyrwema,  lUustrated  by 
lantern  .slides. 

Fredekick  DkFori>t  !!i  ai  d;  'The  Elec- 
trical Conductivity  ot  i'laiit  Juices.'  Us- 
ing the  methods  of  physiosl  ehemiatry,  con- 
ductivity measurements  were  made  for  the 
juice  expressed  from  the  leaves,  stems, 
roots,  etc.,  of  different  plants.  The  follow- 
ing species  were  used:  Bgta  vulyans,  So- 
lanum  tuberosum,  AlUum  evpa,  RapkoMU 
sdtivus,  Nuphar  adveua,  Cucumis  sativus, 
Amaranttis  retroflexus  and  I'oriulaca  olcra- 
6ia.  Ash  determinations  were  also  made 
for  the  juices  used  and  the  ash  rediiaoived 
in.  distilled  water  and  diluted  up  to  the 
original  volujne  of  the  juice  from  which  it 
was  obtained.  Specific  conductivity  deter- 
minations were  made  tm  the  ash  solutions. 
The  following  conclusions  were  drawn  from 
the  various  dctr^rminations.  (a)  Plant 
juices  are  comparatively  good  conductors, 
the  conductivity  being  due  in  large  meas- 
ure to  the  dinolved  minowl  subetancea, 
\\hile  the  organic  compounds  play  a  minor 
part,  {h)  The  specific  conductivity  of  the 
juice  obtained  from  the  roots  oi  plants  is 
always  considerably  less  than  that  of  the 
juice  obtained  from  the  mbaerial  parts  of 
the  plant,  (t^  The  specific  conductivity 
generally  increases  progressively  from  the 
root  upward,  although  in  some  eases  the 
sap  from  the  stem  has  a  higher  conduetiv« 
ity  than  that  fr^im  the  leaves,  (d)  In  the 
majority  of  cases  the  spocilic  crmdiiolivity 
is  a  rough  measure  of  the  relative  amount 
of  ash  present  in  different  parts  of  the 
plant.  Illustrated  by  lantern  slides. 

IT.  G.  TiMBi  Ki  ake:  'Starch  Formation 

in  Chiih'i>Jii>rii.'  Tlie  procos«!  of  starch  for- 
mation in  Cladophora  was  described  as  oc< 
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curring  in  enentially  the  same  manuer  as 
ill  Ilydrodictyon  {Annah  of  Botany,  Dec, 
1901).  In  material  killed  in  various  kill- 
iag  fluids,  aeetioned  with  «  iiiierotome  and 
Btained  with  the  safranin  gentiaii'Violet 
orange  mixture,  stages  in  the  trarisforma- 
lion  of  a  portion  of  a  pyrcnoid  into  a 
•tareh  grain  were  obaerved.  All  the  starch 
Srains  arise  in  this  maimer.  There  ia  no 
distinction  in  origin  between  the  so-called 
pyrcnoid  starcli  and  stroma  stareh.  In 
tliesti  cells  stiirch  cannot  be  iuiid  to  be  the 
first  lisible  prodnet  of  photOQmiheaii^  ainoe 
it  is  formed  from  a  visible  protdd  body, 
the  pyrraoid. 

B.  E.  LniKCBnm:  '  Influeiuse  of  the  Os- 
notie  Fresaore  of  the  Surrounding  Medium 

upon  the  Growth  and  Production  of  T.iv 
ing  Organisms.'  A  change  in  the  sur- 
rounding solution  may  result  in  either  a 
physieal  or  a  ehemical  change  in  the  solu- 
tion contained  within  the  or^ranisiii.  By 
physical  change  is  to  be  nrulerstood  a  mere 
•change  in  general  concentration,  brought 
^about  by  absorpti<m  or  extractioa  of  water. 
A  strong  solution  will  extract  water  from 
the  organism,  a  weak  one  will  allow  it  to 
ibe  .absorbed.  By  chemical  change  is  meant 
•ehangea  eanaed  by  abaorption  or  extraetion 
«f  solute  particles.  CSuuige  in  the  water 
content  of  tlie  protoplasm  may  be  directly 
<»fre(»tive  by  causing  a  change  in  its  phys- 
ical properties.  For  instance,  if  wuter  ia 
extraeted,  the  viaeoaity  of  the  protoplaam 
most  be  increased.  The  same  change  in 
water  content  may  result  in  a  change  in 
the  chemical  activity  of -the  protoplasmic 
solution,  since  ehemical  activity,  in  general, 
depends  ^ipnn  tlie  concentration  of  the  so- 
lution involved.  How  it  comes  about  is 
not  known,  but  a  review  of  the  literature 
of  experiments  upon  animals  and  planta 
shows  that  growth  ia  very  much  retarded 
by  an  external  solution  which  extracts 
water.  Especially  is  the  elongation  of  ceils 
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retarded.  The  only  experiment 
with  the  effect  of  external  solutions  upon 
reproduction  is  that  of  the  author  upon 
Stigeodofumm.  Zoospores  fail  to  be  pn>- 
duecd  in  strong  solutions,  but  are  produesd 
in  large  numbers  in  weak  ones. 

H.  O.  TiMBEBLAKE:  "0*31  Division  in 
Riccia  fluitans.'  Attention  was  called  to 
the  fact  that  the  cells  in  the  region  of  the 
growing  point  afford  excellent  material  for 
the  study  of  nuclear  and  cell  divim(m  in 
the  liverworts.  A  distinct  cell  plate,  whose 
origin  and  development  are  the  same  as 
that  of  the  spermatophytes,  can  be  made 
out  with  veiy  great  eertainty. 

• 

HowAan  13.  Bbbd:  'The  Ecology  oif  a 
Glacial  Lake.'  The  lake  studied  ia  tte 
remnant  of  a  lake  which  came  into  ex- 
istence at  the  close  of  the  second  glacial 
period;  at  that  time  its  extent  was  consid- 
erably greater  than  at  present  As  the 
water  level  slowly  fell,  aquatic  and  semi- 
aquatie  •?ppeies  had  the  first  opportunity  to 
get  a  foothold  and  become  established  upon 
the  land  thus  uneovered;  aa  a  resolt,  the 
flora  of  the  region  shows  a  aoarcity  of  dis- 
tinctly terrestri.d  plard.s.  The  plants  at  the 
lake  are  grouped  in  five  concentric  zones 
oeeupying  all  liie  lake  bottom  less  lliaa 
twenty  feet  under  water  and  the  abores. 
The  zones  wliidi  have  been  named  from 
tlieir  cliarneteristie  plants  are  as  follows: 
(1)  I'olamogcton,  (2)  Nuphar,  (3)  Carex 
and  Sphagnum,  (4)  £falue  and  Popvhu,  (5) 
Oramima  and  Composite.  The  position  of 
these  zones  is  not  permanent;  they  are 
steadily  encroaching  upon  the  lake  and 
filling  it  with  the  soil  they  produoe.  The 
most  important  agencies  in  eansing  the  ad* 
vnncp  of  the  zones  into  the  water  are  soil, 
lipht  and  the  morphology  of  the  plants. 
As  the  plants  make  the  lake  more  and  more 
shallow  they  make  it  more  unfit  for  thmn- 
selves  and  fit  for  the  succeeding  zone.  The 
struggle  in  each  zone  is  less  auoeessful  on 


Digitized  by  Google 


SCIENCE. 


469 


the  landward  thaa  on  tlie  Ukswaxd  side  of 
that  mne.  The  planto  engaged  in  this  se- 
vere straggle  show  a  marked  tendency  to 
mass  themselves  in  solid  ranks.  Illustrated 
by  lantern  slides.  The  paper  ia  soon  to  be 
PQbliabed  in  fuU. 

THIRD  SKSSIOX,  WEDNESDAY,  9  A.M. 

The  meeting  was  called  to  order  by  the 
chairman,  and  without  further  preliminu- 
riea  the  reading  of  papwa  was  reaumed. 

C.  E.  All£N:  'Spindle  Formation  in 
tlie  Pollen  MoOiei^CeUa  of  Larix/  At  an 
early  atage  in  the  prophases  of  the  feat 

nuclear  division,  fibrons  material  is  present 
in  considerable  quantity  in  the  cytoplasm, 
at  fint  staining  with  the  triple  atain  lite 
the  reat  of  the  eytoplaam.  Soon  the  fib> 
rolls  material  shows  a  tendency  to  stain 
deeply  blue.  It  is  now  seen  to  fcn-m  an 
irregular  reticulum  Uiroughout  the  eyto- 
plaam. The  fiben'gndnally  arrange  them- 
selves radially  to  1)  i  'leus;  the  ahevtw 
fines  LTow  in  Icntrth  \intil  a  wmplpt*  sys- 
tem of  radial  fibers  is  formed,  connecting 
the  nnelear  membrane  vith  tibe  plasma 
membrane.  These  flbera  now  fold  over,  so 
that  manj^  nf  them  pome  to  lie  p.'irnllpl  with 
the  nuclear  membrane,  and  in  time  to  form 
a  dense  felted  Isyer  immediately  outside 
the  nneleos.  From  the  felted  layer,  the 
multipolar  spindle  and  finally  the  hipolar 
spindle  are  formed,  substantially  as  de- 
scribed by  Belajell  and  Strasburger.  The 
moat  important  point  bron^t  out  hy  the 
invcstipration  is  that  there  is  a  fibrous  sys- 
ti  !ji  whose  history  pan  be  traced  from  a 
reticulated  stage  to  that  of  the  completed 
q>indle.  Nooentroaomeseoinldbeaeen,  and 
the  poasibility  of  their  presence  aa  eell  m- 
gans  or  direi/live  centers  seems  to  be  ex- 
eluded.  The  changes  in  the  arrangement 
of  the  fibrous  system  seem  to  be  correlated 
with  proeesaea  going  on  within  (he  nn- 
clena. 


Bbucb  Fnnc;  *  Some  fiitererting  LieliMi 
Formations.'  The  author  made  aome  pre- 

lirainary  statements  regardin*?  our  present 
knowledge  as  to  factors  upon  which  ecologic 
stndiea  may  be  baaed.  These  faetora  are 
phydeal  and  ehemical  struetures  of  sub- 
strata and  the  structure  of  lichen  thalH. 
This  introduction  was  followed  by  a  dis- 
cu^iou  of  some  of  the  more  common  lichen 
formations^  viz.,  those  of  smooth  and  rough 
bark,  those  of  the  boiflldera  of  our  prairiea, 
and  those  of  calcareons  pebbles  or  horizon- 
tally disposed  calcareous  rocks  and  cal- 
careous earllL 

H.  C.  CowLES:  'Ecological  Problems 
connected  with  Alpine  Vegetation.'  Al- 
pine problems,  like  all  ecologieal  problems, 
present  two  aspects,  phytogeographic  and 
morphological .  Most  previous  field  studies 
of  alpine  vegetation  have  failed  to  separate 
distinet  phytogedgrapMe  ideaa,  Froperiy 
to  intnrpiet  alpine  eonditiona  it  ia  neeea> 
sary  to  distinguish  floristic  distribution 
from  ecological  distribution.  Again,  eco- 
logical distribution  has  its  cLunatic  and 
edaphie  aapeets.  Alpine  oonditioiia  have 
been  largely  regarded  as  climatic,  and  most 
of  the  peculiarities  of  alpine  plants,  dis- 
tributional as  well  as  morphological,  have 
been  referred  to  atmoapherie  f aetoxa,  audi 
as  light,  temperature,  moisture,  air.  Per- 
haps alpine  plant  forms  are  in  the  main 
to  be  regarded  as  the  dii-ect  result  of  ex- 
ternal atmospheric  conditions,  hh  Buuuer 
haa  siiown.  The  diatribatton  of  alpine 
plants,  however,  is  apparently  due  in  large 
degree  to  edaphie  conditiom;.  The  timber 
line  in  general  may  probably  be  referred 
to  atukospherie  conditions*  bat  the  marked 
gapa  and  oseillations  whieb  usually  oocnr 
are  due  in  a  large  measure  to  soil  relations. 
WhUe  zerophytes  increase  in  the  alpine 
parte  of  mountains,  it  is  to  be  observed 
that  edHoluc  aa  wdl  aa  dimatle  faetora  he- 
eome  nuMO  Mrophytie  upwards,  miile 
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changes  ooeur  u  ene  traces  one  type  of 

edaphic  formation  upwards,  these  chanpea 
are  lur  lis-s  marked  than  are  those  ol)served 
in  passing  from  one  edApUo  formation 
to  another.  Alpine,  m  well  as  all  ecolog- 
ical problems,  can  be  ultimately  settled 
only  by  experimentation,  and  in  this  great 
field  Bonnier  has  led  the  way.  The  field 
atndy  of  ecology  should  be  regarded  ehief- 
ly  in  the  light  of  furnishing  an  intelligent 
basis  for  experiment.  lUuBtrated  by  lan- 
tern slides. 

R.  A.  liARPER :  '  Cell  Division  in  Cer- 
tain Blue-Green  Algae.'  (No  abstract  fur- 
nislied.) 

G.  B.  Babneb:  'The  Signifioanoe  of 
Transpiration.'  In  this  paper  the  author 

seeks  to  present  a  new  point  of  view  re- 
garding transpiration,  t&kiug  account  of 
the  extensive  results  of  experimentation 
already  attained.  The  t^nrpose  of  trans- 
piration is  ordinarily  held  to  be  double: 
{(i)  to  cans*'  the  influx  to  the  leave.s  of  a 
large  quantity  of  water,  that  thereby  a 
sufficient  amount  of  mineral  salts  may  be 
supplied  to  the  leaves;  (6)  to  concentrate 
the  extit'inely  dihite  solutions  thus  brought 
to  the  leaves  and  so  get  rid  of  surplus 
water.  These  two  phases  of  the  funetion 
are  held  by  the  author  to  be,  to  some  de- 
gree at  le.i.st.  mutually  exclusive.  The 
amount  of  sjilts  absorbed  is  certainly  de- 
pendent upon  the  living  cortex  of  the  root- 
lets and  the  mesophyll  of  the  leaves.  (For 
the  purpose  of  the  present  diseussion  the 
xylein  bundles  mny  be  conceived  as  fur- 
nishing no  obstacle  to  water  flow.)  If  the 
cortex  be  freely  permeable,  equililwimm  in 
the  distribution  of  any  given  salt  will  Oc- 
cur, assuming  for  a  time  no  evaporation 
from  the  aehal  parts.  If  then  cvapora- 
ti<ni  eoiMsentratea  the  solutioii  the  his^ier 
diffusion  tension  of  that  salt  will  tend  to 
drive  it  to  those  regions  where  the  ditTu 
sion  tension  is  lower.    This  tendency, 


tboefore,  would  operate  against  the  fur- 
ther supply  of  that  material  to  the  leaves. 
If  the  cortical  layers  be  not  freely  perme- 
able, the  amount  absorbed  ia  regulated 
wholly  by  protoplasmic  activity  and  esa- 
not  be  affected  directly  by  the  out.side  sup- 
ply. The  phenomena  of  selective  absorp- 
tion show  that  transpiration  does  not 
determine  in  these  eases  the  amount  of 
salts  absorbed.  The  significance  of  trans- 
piration is  to  be  discovered  by  examining 
its  origin  and  tracing  its  development 
Under  the  present  organisatioa  of  plants 
expoaiire  of  wet  cell  walls  to  the  atmos- 
phere is  indcspensahle  for  the  solution  of 
necessary  gases,  oxygen  and  carbon  dioxid, 
the  plant  being  deherred  from  water- 
proofing tihe  cell  wall  so  long  as  gsa  ab> 
s(iq>finn  is  necessary.  Transpiration  is. 
therefore,  considered  as  unavoidabU, 
though  in  itself  a  constant  menace  to  life 
and  activity.  Advantage  has  doubtless 
been  taken  of  the  xylem  bundles  to  facili- 
tate the  movement  of  solutes,  but  there  is 
no  reason  to  think  this  essential.  Trans- 
piration also  hss  beeome  a  proteotive  fac- 
tor with  sun  plants,  whose  temperature  is 
thereby  kept  uitbin  reasonable  bounds. 
(Since  reading  the  paper  the  author  has 
aseertained  that  in  certain  pohnts  his  view 
of  transpiration  eoaneides  with  those  ex- 
pressed by  Dr.  C.  K.  Tles.sey  in  a  paper  on 
the  function  of  stomata,  published  in 
Science,  N.  S.  7:  13-16.  1898.) 

R.  A.  Hasfb:  '  Binucleate  Cells  in  Cer- 
tain Hymenomycetes. *  (No  abstract  fur- 
nished. The  paper  is  published  in  full  in 
the  Botanical  Oatetie  3S:  1-25.  pi.  1. 
1902.) 

Jambs  B.  Pollock  :  '  An  Abnormal  De- 
velopment of  the  ProthaUium  of  the  Pollen 
Grain  in  Pieea  exedta.'  The  author  re- 
ported a  case  of  a  pollen  grain  of  Picea  fx- 
ceisa  in  which  there  were  four  cells  formed 
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in  addition  to  the  number  usual ly  present. 
Theae  four  additional  cells  lay  in  one  row 
along  the  external  watt  of  tiie  pollen  grain, 
between  the  partially,  diantegrated  pro- 
thallial  cells  and  the  oxtrrnal  wall,  a^'ainst 
which  the  first  prothallial  cell  uaoollj  lies. 
The  four  additional  eeila  a.varagad  about 
lialf  aa  lavga  aa  fhe  aoMsalled  body  cdl  or 
spermatogenons  cell,  and  the  row  of  four 
was  almost  as  loii^;  as  the  full  width  of  the 
oenti'al  purtiou  of  the  pollen  grain.  Against 
fhe  thin  wall  which  divided  the  fbnr  extra 
eeUa  from  the  large  oeU  of  the  pollen  grain, 
the  cells  which  are  usually  present  in  the 
poUeu  grain  of  Picea  excelsa  were  ar- 
ranged in  thdr  lunal  manner.  Two  par- 
tially disintegrated  prothallial  eeUs  were 
present,  also  the  .stalk  cell  and  Mpprinatoir- 
t-nons  cell.  Two  interpretations  are  pos- 
sible as  to  the  meaning  of  the  four  extra 
edla:  (a)  They  may  show  merely  a  apon- 
tarit'ous  variation  of  the  pollen  iiraiii  that 
is,  a  variation  whose  cause  is  wliolly  liidden 
in  the  present  state  of  our  knowledge.  In 
thia  eaae  the  variation  would  have  no  q>e- 
cial  significance  in  the  interpretation  of 
homolopries.  (5)  The  four  extra  eells  may 
represent  a  reversion  to  an  ancestral  form, 
and  oonld  properly  be  called  a  prothallium. 
If  this  view  of  the  case  is  the  correct  one, 
all  the  rest  of  this  polli'ii  Lri"aui--f]iat  is,  all 
that  is  usually  present  in  the  pollen  grain 
—may  well  stand  for  a  single  autheridium, 
and  tiie  ao-ealled  prothallial  eelb  are  the 
partially  disintejjrated  cells  of  the  anthe- 
ridiiun  stalk.  The  nrdinnrv  pollen  'jrain 
of  J'icca  cxcvlsa  is  then  meitly  an  auUier- 

iditun  and  has  no  eella  that  may  he  ealled 
prothallium.  In  the  nature  of  the  ease  the 

proof  of  the  latter  interpretation  is  prac- 
tically impossible,  since  only  rarely  will 
pollen  grains  be  found  to  vary  in  this  way. 
If  many  pollen  grains  should  be  found 

varying'  in  just  this  same  wny  the  nnthor 
woukl  be  inclined  to  accept  the  latter  inter- 
pretation. 


The  following  business  was  transacted: 
Conway  JI^IacMillan  presented  the  follow- 
ing resolution  to  be  laid  on  the  table  until 
the  final  session:  ''Resolved,  That  this 
frroup  liereby  organize  under  the  name  of 
the  Botanists  of  the  Central  States,  and  re- 
8olved»  further,  that  the  didrman  be  em- 
powered to  appoint  a  oommittee  of  three, 
inr-lnding  hiniself,  which  shall  have  full 
eliaii^'e  of  or-raiii/ation,  nienibei"ship  quali- 
lieatiun  and  the  program  for  one  meeting 
in  1902  in  ease  it  is  decided  to  convene  dur- 
ing that  year."  After  discussion  the  reso- 
lution %va8  tabled  for  later  eonsi«leration. 

The  secretary  was  asked  to  read  a  com- 
munication from  W.  O.  Farlow,  accom- 
panying copies  of  the  '  Third  Report  of  the 
Committee  on  Seenriiif;  Better  Reviews  of 
Botanical  Literature,'  which  were  then  dis- 
tributed to  the  botanists  present.  On  re- 
quest, William  Treleaae  explained  the 
progress  in  the  organization  of  the  Inter- 
nationa! As.soeiation  of  Botanists  and  espe- 
cially the  plans  for  conducting  the  editorial 
work  of  the  Botanw^us  C*ntralhlatt,  now 
the  official  publication  of  the  Association. 
?Te  explained  also  the  finnneial  i)]ans  for 
conducting  the  Ccntralblatt.  It  was  ex- 
plained that  it  waa  the  plan  of  the  Ceutrtd- 
hlatt  to  publkih  brief  abstraets  of  all  of  the 
more  important  botanical  papers,  irrespec- 
tive of  author«?hip  and  without  eomment; 
prompt  cooperation  of  authors  and  sub- 
editom  would  accomplish  this. 

The  discussion  of  the  subject,  Coopera- 
tion among  researdt  laboratories  to  'av<nd 

unneces.sary  duT^Hcat  inn  of  work,'  was 
opened  by  J.  M.  Coulter  and  participated 
in  by  It.  A.  Harper,  William  Trelease  and 
E.  E.  Bogue. 

In  the  afternoon  the  botanists  met  with 

the  American  Society  of  Natnralists  and 

listened  to  tlie  discussion  on  the  relation 
of  that  Society  to  present  and  proposed 
scientifie  organizations. 
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Hm  neeling  called  to  order  bj  the  eldur- 
maa.  The  rewlntion  of  Conway  MadfiUaii 

WHS  taken  from  the  table  and  discussrd. 
.\ftPr  amendment  it  was  adopted  in  this 
f onn :  "  Rt solved,  That  lliis  itn^up  horeb/ 
organise  under  the  name  of  the  Botanists 
of  the  Central  States;  and  rcaolved,  fur- 
flior,  thfll  thf  chairman  he  ompowercd  tn 
appoint  a  committee  of  three,  including 
himself,  which  shall  report  to  the  next 
meeting  of  this  body  a  plan  of  organiza- 
tion." Thi-  (■hiiifinini  nneordingly  »p- 
l>ttint«-(i  as  such  connnittee  Conway  Mac- 
.Millau,  D.  M.  Mottier  and  himself. 

William  Trelease  called  attention  to  the 
fact  that  as  the  American  Association  for 
the  Advancement  of  Seiencf  and  the  Amer- 
ican Society  of  Naturalists  would  meet  at 
Washington,  D.  C,  in  Januaiy,  1903,  it 
would  be  desirable  for  the  Botanists  of  the 
rcntral  States  to  convene  there  also  at  the 
same  time.  It  was  voted  that  the  next 
meeting  be  held  in  Washington,  in  Convo- 
eatioan  Week,  1906.  Diaeassion  eontinued 
as  to  the  desirability  of  a  general  union  of 
botanical  S4X'ieties  to  constitute  a  really 
national  organization, tlioroughly  represcnt- 
litive,  and  with  antonomous  local  sections, 
f.  g,f  at  present  Atlantic  and  Central  sec- 
tions, and  as  soon  a.s  possible  Pacinc  and 
<  iulf  sections.  Such  a  plan  of  organization 
would  combine  regional  convenience  with 
national  authority. 

At  the  rlosc  (if  the  dif^cuasion  the  reading 
of  papers  was  continued. 

Clifton  D.  Howe  :  '  The  Development 
•  if  the  Flora  on  a  DeltA  Plain  in  Vermont.' 
.V  delta  plain  formed  during  or  subsequent 
to  the  ghusial  period  at  the  mouth  of  the 
Wiiiooski  river  has  been  exposed  by  (he 
irradual  R)il>sidonco  of  niamplain. 
The  lake  is  now  240  feet  below  the  general 
level  of  tJie  delta  plain.  The  first  terres- 
trial flora  of  the  plain  was  a  sand  beach 


ilora  which  cruHsed  the  plain  with  Lhu  eon- 

stantly  receding  beaeh.  Then  earns  planta 
whidi,   by  coiitimially  increasing  the 

fiitiount  of  humus,  prepared  the  soil  for  the 
pitch  piue  (PtntM  rigxda)  forest,  now  the 
controlling  forraati(ni  on  the  plain.  The 
gentle  slopes  of  the  ravines  in  the  now 
iiiucli  dissected  plain  are  controlled  by  a 
incsophytic  forest  of  the  maple-beech  type. 
As  the  erosion  brings  the  plain  nearer  a 
base  level,  conditions  will  become  more  and 
more  favorable  for  the  further  ^tension 
of  a  mesophytic  forest. 

CiiARi.Ks  F.  IToTTES:  'Functions  of  the 
nucleolus  in  plants.'  (No  abstract  fur- 
nished.) 

II.  N.  WiUTFOBD:  'The  Physiographic 
Ecology  of  a  Sand  Spit  Near  Cold  Spring 
Harbor,  Long  Island.*  (Read  by  title.) 

J.  M.  Wbstqatb:  'Qenetie  Devdopment 
of  the  Vegetation  on  an  Island  in  the  Kan- 
sas River.'  In  tliis  paper  the  author  re- 
ports the  results  of  four  years'  ecological 
study  of  an  island  in  the  Kanns  river. 
The  location  of  the  iahind  is  sneh  tiiat  the 
silt  deposits  are  heavy,  and  as  a  conse- 
quence the  development  of  the  mesophytic 
liora  from  the  xerophytic  iiora  of  the  sandy 
bord«r  is  rapid.  Serial  photographs  and 
notes  have  recorded  the  more  salient  fea< 
lures  of  the  chaiii:c.s  from  year  to  year. 
The  succession  of  formations  as  tlie  meso- 
phyiie  conditions  obtain  have  been  lai^ly 
verifod  by  comparative  studies  along  the 
Kansas  and  other  rivers  of  the  Mississippi 
buiun. 

All  of  the  botanical  papers  announced 
on  the  printed  program  were  read,  with  the 

oxet'ption  of  the  one  by  the  chairman, 
which  he  passed  by.    The  abstract  is  as 

follows : 

JouN  M.  CouLT£B :  '  Parthenogenesis  in 
Seed  Plants.'  The  term  is  used  in  its  strict 
sense  as  meaning  the  segmentatian  of  am 
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unfertilized  egg.  Two  clear  cases  of 
parthenogenesis  among  seed  plants  have 
been  paUiihed,  namely,  tbftt  of  Anten- 
nnria,  by  Juel,  i:  ^  ^  'S.  and  that  of  certain 
species  of  Alchtmiila,  by  Murbook.  in  1901. 
Dr.  J.  B.  Overton,  in  a  thesis  about  to  be 
poUiihied  in  the  BoUtnusal  GaeetUf  an- 
nounces the  same  phenomenon  in  Thalic- 
!rum  purpiirascrns.  ■  In  t!ii><  Inst  ease  the 
segmentation  of  fertilized  and  iinfertilixed 
«ggs  was  eompsred.  In  the  fonner  ease 
the  s^mentation  occurs  sjmchronously 
with  that  of  the  definitive  nucleus,  while 
the  luilertilized  egg  delays  division  until 
the  very  numerous  free  endosperm  nuclei 
are  parietally  plaeed.  It  is  surrounded  by 
a  very  dense  mass  of  grauular  cytoplasm, 
and  aa?ociated  with  its  segmentation  arc 
striking  changes  in  the  zone  of  cytoplasm 
immediatdy  in  contact  vith  the  egg.  Over- 
ton suggests  the  possibility  of  an  enzyme 
being  secrettMl  liy  tho  Pfr^r,  and  a  difrestion 
of  the  cytoplasm.  If  this  be  the  case,  sub- 
stanoes  may  well  be  developed  in  the 
changing  cytoplasm  that  will  bring  about 
those  physical  clianL'i's  in  the  egg  tKat 
induce  segmentation.  Observations  in 
other  q>ecies  were  mentioned  that  indicate 
the  poasibilily  that  parthenogenesis  may 
be  a  much  more  (■oiinunn  phenomenon 
among  scetl  plants  than  lias  \wn  snpposed. 
The  suggestion  was  also  wade  that  in  any 
embryo  aae  rieh  in  cjrtQplasm  a  parthe- 
nogenetie  embryo  may  arise. 

The  chairman  called  attention  to  the 
model  herbarium  and  the  collection  of 
eeonomie  plant  products  at  the  Held  Co- 
lombian Museum,  to  which  the  visiting 
botanists  would  be  arlmitted  free  on  pres- 
entation of  their  registration  cards.  In 
eondnsion  he  spoke  of  the  interest  in  the 
meetings,  as  evidenced  by  the  large  num- 
ber who  attondi'd  all  nf  tlu^  si'><sinns.  and 
of  the  fact  that  this  third  sm^eessful  meet- 
ing of  Uie  Botanists  of  the  Central  States, 


a  body  without  organization,  showed  that 
its  success  depended  upon  the  spontaneous 
interest  taken  in  botanieal  woric 

Albert  Schnetoer, 
Secretary. 


SCIEJiTlFW  HOOKS. 

Towers  and  Tanks  for  Water  Works,  liy  J. 
N.  IIazelhurst,  lifenu  Am.  800.  O.  £.  New 
York,  Joliti  Wil«gr  It  Sons.  Svo.  Pp.  816$ 
10  illustrations. 

In  Ihis  woik  the  author  has  e?idently  aimed 
not  only  to  discuss  those  features  of  Btructuval 
design  peculiar  to  btand-pipe  and  tank  con- 
struction, but  also  to  include  sufficient  infor- 
mation relating  to  some  of  the  more  general 
matters  as  to  make  the  volnmc  rompletc  in 
it«elf.  Out  of  the  eleven  chapters  of  tbo  book 
he  thus  devotes  two  chapters  to  the  oonsideni- 
tion  of  the  properties  of  iron  and  stcol,  two  to 
elementary  mechanics,  one  to  the  subject  of 
foundations,  and  one  to  the  painting  of  steel 
Structures.  The  remaining  five  chapters  deal 
more  specifionlly  with  the  design  and  con- 
struction of  tanks,  although  they  also  contain 
much  of  a  geneial  and  elementaiy  dnnaeter. 

Whiln  tlm  onfrlnoer  will  find  siudi  suVijects  as 
foimdations,  and  iron  and  steel,  much  more 
foUy  traated  in  special  woika,  it  is  certainly 
convenient  to  have  in  concise  form  1  li 
information  on  these  subjects  ns  will  Ikj  nf 
direct  application  to  this  particular  tieid  of 
design.  The  chapter  on  painting  is  Talnable 
and  quite  in  place  hfro,  nwinp  to  the  grent  lack 
of  information  on  this  important  subject.  The 
subject  of  riveting  is  quite  fully  treated,  and 
convenient  taUea  are  given  for  the  use  of  the 
designer. 

In  tbo  chapters  treating  of  the  principle  of 
mechanics  and  tiielr  applications  to  the  design 

of  the  struptnrrs  under  coT^sidp^.^tion  there  is 
much  to  be  criticised.  This  portion  of  the 
book  is  in  fact  full  of  the  gronest  errors  of 

theory,  and  were  it  not  for  the  very  absurdity 
of  the  mistakes  it  would  be  unfortunate  for 
such  a  Knok  to  come  into  the  hands  of  a  young 
onginrer.   The  treatment  of  tanks  is  also  very 

iiioomplotp.  no  rnn?idr>raf Ion  LeiTip  pivcn  to 
six-  or  eight-post  towers  and  practically  none 
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to  tbe  calouUtion  and  design  oi  tank  bottoms. 
We  are  wara0d,lko««ver,m  tlie  introduction  not 
to  expect  'elaboflftte  calculations  and  deduc- 
tions based  upon  prolilomatioal  theories  and 
conditions,'  but  only  'such  facts  as  may  have 
besn  reri&d,  f reed»  aa  nearly  es  may  be  poe* 

piblf,  from  the  tons  of  mnthpmatical  nibbiili,' 
etc  I'he  following  arc,  presiuuably,  some  of 
the  'verified  facta':  On  page  69  it  ia  atated 
that  'the  moment  of  forces  about  a  point  may 
hold  each  other  and  establish  equilibrium  of 
the  body,  even  though  the  forcca  themselves 
fnil  to  balance.'  Ako  that  'the  direction  of 
the  resultant  nf  two  forces  is  cxrTtfd  in  a  line 
bisecting  the  original  angle  at  which  the  forcea 
met,  and  the  extmit  of  the  force  exerted  by 
this  resultant  is  the  difference  iKfween  that 
offered  by  the  two  or  more  original  forces,  or 
the  moment  of  those  fbroee.'  Again,  in  Chapter 
Vm.,  in  the  analyeis  of  the  stressoe  in  a  four- 
post  tower,  pcaroply  nny  of  tlie  stresses  hnve 
been  correctly  detenu ine<l.  The  tower  legs  are 
etraight  and  have  an  inclination  of  one  in  ten; 
the  wind  briK  inp-  is  of  the  usual  type,  consist- 
ing of  horizontal  struts  and  diagonal  tie  rods. 
The  method  of  calculating  the  comprcaaion  in 
the  -triits  is  as  follows:  "The  inclination  of 
the  colunm  being  one  in  ten,  one-tentli  of  the 
load  is  transferred  to  the  horixontul  luumber 
aa  comfifMeion-atresa,  and  the  remaining  nino- 
tenths  i?  distriliufed  af  the  base  of  the  colunm 
to  the  foundation."  The  column  stress  being 
133.9  tona.  the  ihruat  against  the  stmt  is 
tlicrofore  1.1.39  tons;  but,  since  the  tlirust  from 
each  of  the  two  opposite  columns  is  18.39  tons, 
the  strut  must  be  designed  to  resist  tmce  that 
or  26-7S  tons!  The  stress  in  the  -Ti!!  'in 
transfrrrinp  flir  wiml  stress?  n«  tensile  stress' 
ia  not  considered,  this  member  being  designed 
only  for  the  compression  as  above  found, 
together  with  the  stresses  due  to  Its  own 
weight.  In  finding  the  wind  stresses  in  the 
diagonals  of  the  upper  panel,  the  atvass  in  each 
is  taken  at  one-eighth  of  the  total  wind  pies- 
Bure  on  the  tank,  pro«ninably  beeause  thrrf  nre 
right  diagonals  in  the  top  story  of  the  tower. 
In  this  way  the  stress  ia  computed  to  be  abovt 
eight  ton«,  with  an  nssuniod  wind  pre<(sure  of 
seventy  tons,  whereas  the  correct  stress  ia 
about  thirty>two  tons.  Finally  the  wind  atreu 


in  each  column  is  taken  as  constant  from  top 
to  bottom. 

Those  and  other  illustrations  which  could 
bp  given  sTiggest  that  it  might  have  been  better 
to  admit  some  of  the  'mathematical  rubbish' 
so  carefully  excluded. 

F.  B.T. 

Geomeirie  ExwcUea  t»  Paper  Folding,  By  T. 

St  NiiARA  Kow.  Edited  and  revised  by  Pro- 
feiMors  W.  W.  i^cnAX  and  U.  E.  Smnt. 
Published  by  the  Open  Court  Publishing 
Compiiny.  Chinig.i.  11>(»1.  Pp.  x+14i*. 
In  tile  autlior'tt  pr«  ftice  (o  this  little  work, 
dated  from  Madras,  India,  1893,  the  double 
purpose  is  set  forth  'not  only  to  aid  the  teadi- 
infr  of  peoiinetry  in  srhools;  and  (Nillc^es  but 
also  to  afford  mathematical  recreation  to  young 
and  old,  in  an  attractive  and  cheap  fern.' 
Williout  atteniptitii:  tn  tlt  velop  a  geometry  as 
rigidly  confined  to  folding  as  the  Euclid^m 
is  to  compaMs-nnd-ruler  work,  it  is  shown  how 
a  large  nundx-r  of  interesting  metrical  and 
(Hi-itional  rebitionn  can  be  illustrated  without 
the  use  of  instruments  other  than  a  penknife 
and  scraps  of  paper,  the  latter  for  setting  off 
eipial  lengths  on  folil*.  Sheet.s  of  paper 
adapted  to  the  work  accompany  the  book,  and 
the  alluaiona  in  die  text  to  certain  kinder* 
garten  'gifts'  imply  the  pnpil'a  possession  of 
an  equipment  of  elementary  geometric  forma. 
The  proceitses  are  based  on  the  principle  of 
Congruence. 

The  first  nine  ehnptrrs  nre  devoted  tn  fhr 
regular  polygons  of  Euclid's  first  four  books, 
and  to  the  nonagon.  Beginning  with  the  fold* 
ing  of  the  fundamental  square,  and  progressing 
through  equilateral  and  other  triangles,  the 
Pythagorean  tlieorem  and  consequent  proposi- 
tions are  reached,  with  certain  puzzle  squares 
bused  thereon.  In  Ciiapt>  r  X.  iirri^r.  -^sliiri?! — 
arithmetic,  geometric  and  harmonic — are 
neatly  illustrated,  aa  aho  the  annnnation  of 
certain  scries.  This  section  is  enlivened  by  the 
insertion  of  the  legend  regarding  the  duplica- 
tion of  the  onbe.  It  would  have  been  an 
appropriate  plan  ta  refer  to  the  adaptation 
of  the  ei^^  '^  i  uo<l  <  onehoid  of  Chapter  XIV. 
to  the  same  problem. 

In  Chapter  XI.  the  numerical  valve  of  ir 
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19  eiloulmted  and  the  rogular  polnoiu  treated* 
in  partieular  tliMe  of  five  and  of  Mranteon 

sidea. 

Oongraencc,  synimotry,  similarity,  concur* 
ranee  and  coUinearity  are  taken  ui>  in  the 
next  section,  and  Desar^tips'^.  Pa^ '  ul's,  Ponce- 
let's  and  other  famous  theorems  presented  for 
dsnuMutntiom. 

Tlic  retrifiininfr  rliaptci"  tro;il  .>f  omici^  and 
other  plane  c\irves«  with  historical  notes  and 
references  to  oeitam  applieationSf  completing 
in  an  attractive  inj  a  valuable  addition  to 
the  literature  of  elementary  peomctry — a  scr- 
viccablo  condensation  of  mathematical  prop- 
ertie*,  tiworems,  puzzles  and  problems.  We 

may  be  i>eriuitt('(I  tu  doul'f.  hfnvevfr,  whpthor 
the  average  student  who  has  attained  to  that 
acquaintance  with  radicals,  logarithms  and 
l>'>sitional  geometry  which  is  evidently 
;:-isumed  in  Chapters  XI,-XIV.,  will  often 
stop  to  obtain  his  actual  results  by  folding. 
In  fact  the  frequent  viae  of  the  wtnl  'draw' 
impli<*^  the  author's  permission  of  a  short- 
cut; but  it  wotild  probably  be  an  encourage- 
ment to  the  pupil  actually  to  bring  his  folding 
into  the  hierlior  prnblcin*  if  in  cnnnnefion 
with  it  the  use  of  the  compass,  dividers  and 
straight-edge  were  frankly  sanctioned.  Sim- 
ply in  the  interest  of  accuracy  in  folding,  a 
thin  rule,  preferably  of  nickel-plated  steely 
beveled,  would  l>e  desirable. 

Where  the  claim  of  the  author  is  so  modest 
and  his  ;iim  in  so  high  degree  attainoil,  thi' 
tatk  of  criticism  is  a  light  one.  It  is  singular 
that  the  nqtresrion  'equal  halTCS,'  if  in  Iht 
orieinal,  should  liave  passed  two  revisers  unno- 
ticed; and  one  could  wish  that  pericycloids, 
the  involute  and  the  cartesian  ovals  had  not 
heen  omitted,  and  that  the  relative  impor- 
tance of  the  curves  treated  were  better  indi- 
cated by  the  space  allotted  to  them. 

The  editon  have  performed  a  genuine  ser- 
vi<'e  in  bringing  t\m  work  lioforf  an  Anf<'ri<':in 
audience  and  in  such  neat  and  attractive  form. 
The  twenty-six  exquisite  half-tone  illus- 
trations with  which  tlioy  have  replaced  the 
line  drawings  of  the  original,  are  a  decided 
enrichment  of  the  volume.  The  practically 
equal  number  of  footnote  references  tn  rlieir 
own  series,  in  one  case  duplicated,  compels  the 


question  how  fat  pemniseion  to  edit  carries 
with  it  advertisiuig  ptivUeiges. 

F.  N.  WittsoM. 

Pb1MC£T0M,  N.  J., 

VSbruaiy,  IMS. 

Pleuronecles  (the  Plaice).  By  F.  J.  Colb  and 
Jahbb  JoHnrsTONE.  Liverpool  Marine  Biol- 
ogy  Committee  Memoirs,  No.  8.  Loudon, 
Williams  &  Norgate.  Dec.  IDOl.  Pp.  260« 
11  plates.  Price,  7a. 

In  these  L.  M.  B.  C.  'Nfenioirs  a  aiiif?le  animal 
or  plant  type  is  described  by  a  specialist  in 
suflb  a  way  as  to  serve  inimaiily  the  intereate 
of  oolkge  and  private  students  of  biology  and 
young  amateurs,  They  are,  however,  far  more 
than  mere  laboratory  guides,  being  authorita- 
tive soutees  of  information  baaed  on  original 
work  upon  species  which  for  the  most  part  are 
not  elsewhere  adequately  described. 

This,  the  latest  memoir  of  the  series,  is  de- 
voted to  an  important  food  fish,  the  plaioei 
containing  descriptions  with  excellent  fjgiir^ 
of  the  skeleton,  abdominal  viscera,  blood  vas- 
cular system,  nervous  system  and  sense  organs* 
topethor  with  appendixes  on  life  history,  habits 
and  practical  fishery  matters.  Its  chief  inter- 
eat  for  biologistB  in  general  lies  in  ^tua  discus- 
sion of  the  asymmetry  of  the  Heterosomata, 
or  flat  fishes,  of  which  the  plaice  is  probably 
the  best  known  British  representative. 

In  explaining  this  asjnunetry  the  authors 
follow  Traquair.  clisposing  first  of  the  mis- 
chievous assumptions  that  the  left  eye  has 
passed  eiiher  through  the  subataaea  of  the 
head  or  over  the  top  of  the  head  to  reach  its 
definitive  position  on  the  right  side  of  the 
body.  "The  faet  is,"  they  r«mark,  "that  the 
aye  is  not  on  the  right  side  at  all.  Its 
prffcnro  tlierr;  purely  illusory,  Whnt  has 
happened  is  that  the  whole  of  the  cranium  »n 
fli«  region  of  the  orbii  baa  rotaiad  oo  its  kmgi- 
tudinnl  nxis  to  the  right  side,  until  the  two 
eyes,  instead  of  occupying  a  horizontal  plane, 
have  assumed  a  vertical  ona,  and  the  left  eya  b 
dorsal  to  the  right." 

The  part  of  the  work  next  in  importance  to 
the  discussion  of  the  asymmetry  is  the  section 
devoted  to  the  cranial  nerves,  wliieli  are  given 
a  thoroui^  critical  treatment  The  ktgr  to  the 


Digitized  by  Google  ' 


4m 


SCIENCE, 


£li.&  You  XV.  Ho.  377. 


comprehension  of  the  eranuil  nerr«a  is  the  doe* 

triiii'  tif  nerve  components  ns  developed  (chiefly 
by  American  students)  during  the  past  decade, 
a  doctrine  whidi  apparently  very  few  neural' 
ogilts  in  Europe  have  yet  really  comprehended. 
The  fifly  pages  of  thi-  wurk  il  \<i<c.1  lu 
peripheral  nervous  system  will  Rcnre  as  an  ad- 
minUe  and  not  too  tedmieel  introdnetion  to 

this  itnr'Tfjirst  sulijin-f.  iiiul  will  (1oiihtlr-=s  hns- 
tca  the  day  when  it  will  Eltcr  down  into  the 
toKt-books.  C.  Juraox  HnftKS. 

SOCIETIEB  AyO  ACADKHII  S 

RESEAKCII   CLUe  OV   THE  UMVCU^ITV 
SnOUHIAN. 

StHCE  laat  reporte<l  thi.s  Club  hits  held  two 
meetings,  one  on  December  18>  1901,  the  other 
on  January  8,  1902. 

At  the  former  meeting.  Dr.  A.  R.  Coshny 
read  a  paiK-r  on  'Honnl  Sct-rrfion  an.!  Diure- 
sis/ in  which  he  first  discu^d  the  two  chief 
tlteories  on  liie  subject  md  then  attempted  to 
apply  them  to  tJie  e^tanattim  of  the  diiirL".is 
induced  by  the  intra^'cnous  injection  of  snlino 
solutions.  When  a  mixture  of  sulphate  and 
chloride  of  godiuni  in  equal  parts  is  injcctc-<l, 
the  chloride  of  flic  urine  first  exceeds  the  s«il- 
phate  in  amount,  while  later  Ute  reveise  is  the 
one.  This  is  most  simply  explained  by  the 
ronlisorpt  inii  of  cliliiride  in  the  renal  tubu!e^^, 
which  take  up  this  salt  much  more  readily 
than,  the  aulphate.  When  the  absorption  is 
accelerated  by  partial  closure  of  the  ureter, 
which  increases  the  pro««ure  in  the  tubules, 
the  chloride  of  the  urine  diinini&he»  much 
more  than  the  snlphate.  The  behavior  of  the 
I'liloride  nnd  sulphate  of  the  urine  finis  con- 
tirins  Ludwig'a  theory  that  the  renal  tubules 
are  absorpttTe  ratlwr  than  secretory  organs. 
In  the  discussion  which  followed,  it  was  inti- 
mated by  the  reader  of  the  paper  that  there 
were  grronnds  to  believe  that  the  secretory 
(xlla  of  the  renal  capsul«  are  unable  to  dis- 
rrimiiuitf  bctwcrn  su!i)liiitc  and  chloride  and 
that  the  relative  amounts  of  those  in  the 
glomerular  fluid  ia  detennined  by  their  rela- 
tiTe  proportion  in  the  plasma  of  the  blood. 

At  the  conclusion  of  Dr.  Cusbny's  paper, 
Professor  Henry  0.  Adams  spoke  on  'Trusts.' 
Givinff  at  first  the  older  daasifieation  of  busi- 


ness and  oommereial  organisations  as  limited 

by  prnfitabk'  administration,  the  speaker  de- 
TOted  his  time  to  the  enquiry  as  to  whe titer 
conditions  have  so  clianged  as  to  make  pes- 
siblo  the  profitable  oombination  into  one  or^ 
jrnnizati'cii  if  two  or  more  formerly  eeonem* 
ically  distinct  classes  of  busiuceis. 

At  the  meeting  of  January  8,  I>r.  Chitfae 
spokf  on  flic  notion  of  tho  Cf>herer  with  ^i]n•<•i.^l 
reference  to  tlic  investigations  which  he  has 
published  in  the  ^nnalen  dsr  Phifnk,  4,  p.  742, 
1901,  and  in  the  Physical  BavUw,  IS,  p.  34$, 
1901. 

After  a  short  description  of  the  siugio  con- 
tact coherer  used  by  him  and  an  explanation 
of  the  so-called  decohcjsion,  he  calciilattnl  how 
near  the  metallic  surfaces  must  be  brought 
together  in  order  to  prodnoe  colierer  action. 
The  work  of  Earhart  on  sparking  distances 
leads  to  the  conclusion  that  the  iosulstilig 
layer  can  only  have  a  thickness  of  a  fraction 
of  the  waTU-bngth  of  sodium  light,  while  the 
distiincp  corro^pnniliii;^  to  iho  critical  voltages 
uf  different  metais,  as  found  by  him,  must  be 
of  molsenlar  dimensiona.  Thus  the  thii^ness 
of  the  air  film,  if  tlif  oripinnl  high  rr'5i5.taTii'e 
is  really  due  to  such  a  film,  can  be  only  a 
very  small  fraction  of  its  normal  Talue.  But 
it  seems  unnecessary  to  assume  the  presence 
of  a  layer  of  air  between  the  surfaces  in  all 
cases  in  which  coherence  takes  place.  The 
decrease  in  resistance  or  actual  metallic  con- 
tact betwfon  ihf  coherer  particle?.  Dr.  Guthe 
believed  to  be  due  mainly  to  the  welding  Uf 
gether  of  th«  metals  at  the  point  of  contact 
by  the  heat  f rrdiKTil  when  even  a  minute 
quantity  of  electricity  passes  through  an  ex- 
tremeily  small  area  of  high  reeistanoe. 

Dr.  Guthe  was  followoil  Uy  Dr.  S.  J. 
Holmes,  wlio  ;-pr>lco  on  'Tlic  llahtts  !i{  Ani- 
phipods,'  detailing  many  interesting  a<>tioM 
in  their  life  history.  Portions  of  the  results 
obtninod  by  Dr.  IfAhncs  hnvc  }icrn  [>iiMished 
in  the  Biological  Bulletin  and  in  the  Atmri- 
ean  Jauntai  of  Phfttotogif'  The  latMr  obser' 
vntiona  have  appeared  in  abstract  in  Science 
in  the  report  of  the  Chicago  meeting  of  the 
Morphological  Society. 

FkODBRIOK  O.  NlWOOMBg, 

^•ersiary. 


Digitized  by  Google 


n,  iMflL]  SCIENCE. 


aooLoQKuL  CLUB,  vvvnaoTi  or  chioaoo. 

'Experimenta  in  Qnftiiig  Hff«in>':  Hart 
Hbtthuk. 

These  experiments  were  carried  on  during 

Iht  jt»T  1900  at  the  Univenity  of  Chicago, 
and  were  based  upon  tlio  similar  work  of  Rniifl 
ilSm)  and  Miss  Peebles  (1900).  A  compari- 
•OA  of  tltt  bchavkt  of  ktend  errafts  in  the  two 
species  Hydra  fusca  and  Tlydra  viriJi-^  -A-ov-od 
tk  marked  difference  in  the  proc^  of  regula- 
tion. Li  tiio  former,  tlie  graft  moved  up  tlie 
stock  until  the  head  ends  of  stock  and  graft 
were  of  the  snrao  length,  forming  a  Y-shaped 
figure.  Then  the  two  trunks  gradually  fused 
into  one.  A  graft  inserted  very  low  down  on 
the  stock,  i.  <?.,  in  the  nhnrnl  1/5,  mipht  con- 
strict off  from  the  foot  In  Hydra  viridia  the 
piooess  was  quite  the  eontrary.  The  graft 
moved  down  the  stock  instead  of  up,  and  final- 
ly separated  from  it  at  the  foot  instead  of 
fusing  as  in  Hydra  fusca.  The  difference  in 
size  of  tlic  two  speeies  and  ihe  action  of  cap- 
illarity is  suggested  as  an  cxphmalion  of 
these  different  procesaes.  In  tangent  grafts 
fuaion  took  place  the  more  Taadily  aa  the  area 
of  union  was  incro-iiseJ  in  grafting.  Wlion 
poles  were  reversed  separation  took  place  if  the 
area  of  union  was  so  large  that  the  polyps 
were  ucahlc-  to  twist  around  in  order  that  fu- 
sion coul'l  follow  with  poles  in  the  samo  direc- 
tion. It  was  impossible  to  build  up  Hydra  of 
abnormal  length  hy  grafting  several  polype 
together  end  to  end.  Nornifil  form  was  re- 
gained usually  by  constriction  and  separation 
at  the  point  of  grafting,  or  when  the  com- 
pound was  not  much  more  than  the  ordinary 
leiipth,  by  prrad\iiil  reduction  throiipli  ahsorii- 
tion.  In  a  few  cases  bud^  furmeU  on  such 
oompounds  soon  after  grafting.  There  buds 
arose  entirely  out  of  the  htidding  region  of 
the  individual  components,  but  within  what 
wouM  be  the  budding  sooe  of  the  whole.  The 
general  results  may  be  summed  up  in  the  words 
of  Wetzel,  *95:  'Ueberall  zeigt  sich  ein  deut- 
lichea  Streben,  die  normal  Gestalt  wieder  her- 
avstollen.' 

iiFETivr,  or  DEC.  4, 1901. 

'Some  Obeervations  upon  the  Eye  of  Bd«l- 
lotUmaSiovii*:  EH.Auck. 


4(>t 

The  eyes  of  this  Padlie  coast  mydnoid  slunr 

*  very  primitive   struetura,  whiflh  ia  in 

reality  the  result  of  a  complex  process  of 
degeneration.  The  eyeball  is  found  im- 
bedded in  a  man  of  fat  about  three  times 
its  size.  In  one  case,  the  eye  was  found  to 
lie  some  distance  beneath  the  outer  surface  of 
the  mass  of  fat  KormaUy,  however,  the  ooT' 
neal  surface  lies  on  a  level  with  the  sUlfMe 
of  the  fat  and  ia  often  flattened  to  form  a 
rather  extensive  free  surface.  No  eye  muscles 
not  traees  of  sodi  wm»  discovered.  Ko  oenlo' 
motor  nerves  were  found.  No  traces  of  thenr 
are  discoverable  in  embryonic  life  (JEupffer). 
There  is  no  trtea  of  a  orystalline  lens.  Ac- 
cording to  O.  0.  Vmoi  end  KupfTer,  n  rudimmt 
of  a  lens  occurs  at  a  very  early  stage  of  em- 
bryonic life,  but  very  soon  disappears.  The 
dmroid  and  solerotio  coats  are  represented  by 
a  very  thin  ^r.yr  of  unpignicnted,  non-vfiscular 
connective  tissue  without  any  appreciable  dis- 
tinction between  ooxneal  and  sderotie  portions. 
The  retina  remains  in  the  early  condition  of 
an  optic  cup,  the  outer  layer  (pigment  layer) 
not  being  fused  with  the  remaining  layers. 
All  specimens  showed  the  layer  in  question  to 
\h>  widely  separated  from  the  bulk  of  the  retina. 
This  pigment  Inyer  is  composed  of  a  single 
layer  of  cubical  eella  devoid  of  pigment  as  far 
ns  I  could  ascertain.  A  layer  correspond! njf 
to  that  of  the  rods  and  cones  in  higher  verte- 
brates is  clearly  present.  The  nuclei  of  these 
structures  (outer  nuclear  layer)  are  wtrikinj^y 
well  develope*!  and  regrdarly  arranged.  Cer- 
tain characteristic  cells  of  the  inner  nuclear 
layer  eonU  be  readily  made  out.  It  is  impos* 
sible  at  present  to  give  an  af 'urate  account  of 
the  minute  histological  details  of  this  or  of 
luy  other  part  of  the  retina,  owing  to  the 
lack  of  living  material.  The  ganglionic 
layer  h  repr^cnted  hy  cells  scattered  irregu- 
larly throughout  the  inner  reticular  layer. 
Fibers  from  tiwse  last  named  eeUa  can  be 
traced  in  a  more  or  less  din-iit  course  to  the 
optic  nerva  The  outer  rim  of  the  optic  cup  is 
in  many  cases  differentiated  in  auch  a  maimer 
as  to  auggest  a  rudimentary  iris.  A  structure 
unmistakably  like  an  iris  was  found  in  one 
si>ecimen  examined.  The  cellular  structure  of 
this  rudimentary  iris  b  almost  identical  with 
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that  of  the  ptgrnent  Iftyer.   No  indications  of 

mu?*<''le  fibers  nr  i.iL'mont  arv  to  he  '»pr-n.  Cer- 
tain deeply  staiuiug  eougula  wiiliiu  tlic  uptic 
eup  give  evidence  of  e  Titreous  body.  Some 
largo,  clonrly  innrkM  polls,  proljnlily  tliose  of 
the  vitreovm  body,  are  found  attaclicd  to  the 
surface  of  the  retina.  Evidencea  of  a  chormd 
fifAure  are  to  be  seen  in  the  fact  that  the  ven- 
tral portion  of  the  retina  ia  thinner  Uuin  the 
donuil  in  almost  all  epeeiineaa.  In  one  ease 
the  choroid  fissure  was  found  to  periiist  The 
nioht  striking  feature,  however,  is  thn  extreme 
variation.  The  ojuic  nerve  enters  the  eye  at 
varioua  ancles.  Variation  o<x;un«  in  all  parts 
of  the  cvf,  and  is  e9|)ecially  notable  in  the 
measurements  of  the  thickness  of  the  retina 
and  the  dimenaiona  of  the  ^  as  a  whole. 

C.  IL  Child, 

■roUMlOAL  80CIBTT  OT  WASHIMOTOK. 

Thb  850th  regular  meeting  was  held  on 

Saturday  evening,  February  22. 

C  H.  TowTuend  spoke  on  'The  Pre«eut 
Status  of  the  Carp  in  AnwieaA  Waters,'  say- 
ing that  in  spite  of  much  advene  comment 

this  fish  was  rapidly  assuming  an  important 
place  in  this  country  and  that  no  less  than 
$400,000  worth  was  sold  annually,  largely  in 
N»'«-  York.  Il  u.is  the  .source  of  the  principal 
fisherj*  in  tlie  Jilmois  liivcr  where  the  bass 
had  increased  in  spite  of  statements  that  carp 
ilc-itti i\ (.,1  til,'  -pnwn  and  ynunc  "f  bn«-^.  The 
speaker  believed  that  when  the  proper  methods 
of  raising  and  cooking  carp  were  better  appre* 
ciated  it  would  find  much  favor  and  be  an 
important  article  of  food,  especially  among 
those  who  could  not  afford  the  prices  for  the 
nio'^t  dejiirable  specice.  It  would  Ik?  impos- 
sible to  propaga(e  the  finer  species  of  fish  on 
a  sufficient  scale  to  keep  pace  with  our  grow- 
ing pOpnlation  and  as  the  riirp  could  be 
readily  raifed  it  v,;u],]  supply  the  deficiency 
caused  by  the  lack  of  other  lishe*. 
0.  P.  Hartley  presented  a  paper  on  'The 

Pollenntinn  of  Immnfnrr'  Flnwrr'.'  inyinp 
that,  in  order  to  save  labor,  plant  breeders 
sometimes  ^ply  ptdlen  to  flowers  at  the  time 
thciy  emasculate  them.  Because  fair  sucoeas 


has  often  resulted  from  this  method  it  is  now 
quite  universally  tuken  for  laranted  that  pollen 
placed  on  iiuiuuiure  jn^tils  will  remain  there 
until  the  pistils  are  receptive  and  then  fev* 
tilizf  the  flowers.  Experiments  witli  t  ihacco 
pn>vc  that  there  are  fluwora  that  are  killed  and 
caused  to  fall  from  the  plants  by  being  pol- 
lenated  l»efore  their  pistils  are  mature;  and 
micro»eopic  study  o£  flowers  so  treated  shows 
that  the  pollen  germinates  on  the  stigmas 
sending  p4H<  n  tubes  down  the  immature  pis- 
tils into  the  ovaries.  This  growth  of  pollen 
tubes  in  the  ovaries  among  ovules  not  suiB- 
ciently  mature  to  admit  of  fertilization  causes 
the  flowers  to  fall.  Tobacco  flowers  fall  in 
about  thirty-six  hours  after  being  prematurely 
pollenated.  If  poUenated  when  almost  mature, 
«.  e.,  eighteen  or  twenty -four  hours  l>ofore  the 
flowers  would  have  opened,  many  will  set 
fruit;  but  if  pollenated  two,  three  or  even  four 

days  Wforr  maturity,  the  flowfrs  iiiv.iriably 
faUf  separating  smoothly  from  the  plant  at 
the  base  of  the  pednndes. 

Datura  flowers  are  also  killed  by  premature 
pollenation,  though  tinlike  tobacco  flowers  they 
do  not  fall  but  wither  away  and  fail  to  develop 
seeds.  Doubtless  other  kinds  of  flowers  wiK 
be  found  to  be  injured  by  premature  pollena- 
tion.  The  growth  of  the  pistils  of  cotton  blos- 
soms is  checked  by  prt  inaturc  pollenation  and 
flowers  polL  riati  .l  one  day  l>efore  jtiatiiritv  do 
not  set  80  many  nor  produce  as  good  fruits 
ss  those  pollenatedl  at  maturity.  Tomato  blcs- 
s  iiiis  fail  to  set  fruit  when  pnllrnfitcH  =ix  days 
t>eforc  maturity,  the  failure  being  due  to  loss 
of  vitality  in  the  pollen.  If  the  flowers  on 
becoming  mature  be  again  pollenated  they  set 
fruits.  Orange  bloasoms  poUenated  nine  days 
before  maturity  are  not  injured  but  oontinns 
their  growth  and  mature  good  fruita.  ^Hus  is 
true  of  seedy  as  well  as  of  navel  oranges  and 
the  fact  that  flowers  of  the  navel  oranges  so 
treated  result  in  fruits  containing  good  seeds, 
proves  that  the  pollen  so  early  placed  on  the 
stigmas  succe^fully  fertilizes  the  flowers. 

The  experiments  show  that  certain  kinds  of 

flowrrs  ore  killftl  V>y  botriEr  pollenated  too 
young;  other  kinds  fail  to  set  fruit  because 
the  pollen  placed  on  the  young  atigma  loses  its 
vitality  b^ore  the  pistil  becomes  receptive!. 
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while  still  other  kinds  will  set  fruit*  althoo^ 
poll«nate<l  while  quite  immature. 

Xgvter  H.  Dtmej  diaouaaed  'Tha  UaMij 
of  Prickly  T>ettiiec,'  stating  that  a  plant  benr- 
isg  this  common  name,  and  generally  con- 
■idered  to  be  Laeiuea  teariota,  was  introduced 
into  the  United  Ptatrs  in  the  early  sixties  and 
spread  with  such  rapidity  as  to  become  the 
most  widely  distributed  exotic  weed.  During 
the  summer  of  1001  speeuBens  o£  true  L.  fcort- 
oh  with  nmcinate  leaves  were  received  from 
Hauiilton  Co.,  Ohio,  and  this  led  to  a  reex- 
amination of  the  qteeiee.  It  was  at  fixet 
thought  that  a  common  form  of  the  American 
plant  having  leaves  merely  spinulose-margined, 
but  entire  or  ^ghtly  wavy  in  outline^  was 
L.  virosa  L.  This  European  species  however 
baa  rather  lar^  oblong-obovate,  thin  leavee, 
not  twisted  to  a  vertieal  plane  as  are  tiie 

rather  thick,  firm  leaves  uf  our  i)riekly  lettuce 
and  further  study  proved  our  form  to  be  L. 
$ear%ola  inteffmta  Qrm.  et  Gord.  A  few 
specimens  exaroiued  exliibit  a  gradation 
between,  tliia  Tariety  and  the  Igrpical 
form. 

P.  A.  Lucas  described  'The  Armor  of  Steg- 
nxanru.^.'  saying  that  this  consi^tril  <if  larpre 
plates  standing  on  edge  on  the  back  and 
several  large  spines  on  the  tail    Tbe  first 

Ste^'M-aur,  O  ni<is<ni  m  < ,  was  fi.uTiil  in  Knglnnd, 
and  Professor  Owen  considered  tlutt  the  tail 
spine  belonfted  on  the  wrist.  Tbe  broad  dorsal 
plates  found  with  the  first  American  specimen, 
belonging  to  the  genus  SUgotaurtu,  were 
thought  to  have  been  imbedded  in  the  skin 
like  the  much  smaller  plates  of  the  turtle 
Spharrr'-^.  Tt  was  soon  rocofmized  however 
that  they  belonged  on  the  back  and  the  uiiiuiul 
was  restored  with  a  line  of  plates  down  the 
center  of  the  hack.  SnhRcqnrnt  ^tu.ly  showed 
clearly  that  there  were  two  rows  of  plates,  one 
on  either  side  of  the  median  line,  and  probably 

but  twn  pair.s  of  spines  on  the  tail.  The  most 
recent  comparisons  seemed  to  indicate  that 
the  large  opnght  plates  were  not  disposed  in 
pairs,  but  hnd  im  alternating  arrange- 
ment, although  this  was  unlike  the  arma- 
ture or  adornment  of  any  other  known  ani- 
maL 

F.  A.  LurAs. 


war  YOKK  ACADEMY  OP  SCtEMOHI. 

SECTION  OF  OEOLOQY. 

The  regular  meeting  of  the  Section  was 

held  on  January  20,  with  a  comparatively 
large  number  of  members  present,  and  the 
following  program  was  presented: 

Professor  R.  P.  Whitfield  read  two  papers. 
The  first  was  upon  the  Aiumonite  Eettroctra* 
$implieo»iaium,  in  whieh  he  emended  and 
elaborated  the  description  of  that  speciea 
which  he  had  given  in  the  Xewton  and  Jenny 
Eeport  on  the  Black  llilk,  published  in  1880, 
the  lieu  observations  being  based  upon  nu^ 
terial  gathered  by  Dr.  E.  O.  Tlovey  on  an  ex- 
pedition of  the  American  Museum  last  sum- 
mer. This  material  shows  condusiTdy  thai 
the  three  genera  Hamitee,  Ancplocera$  and 
HeUroctraa  have  no  ind^ndent  existenosb 
because  single  individuals  show  the  distin* 
guiehing  characters  of  all  tliree  genera  com- 
bined. This  fact  had  been  suspect^  by  the 
author  when  at  work  upon  the  Newton  mate* 
rial  twenty-five  years  ago,  and  it  has  been 
hinteil  at  in  the  writing-.^  of  Hyatt  and  others, 
but  these  were  the  first  specimcni*  de.8cribed 
which  settled  the  question. 

Professor  Whitfield's  second  paper  de- 
scribed a  new  teredo-Like  shell  from  the  Lara- 
mie group  of  eesteim  Wyoming,  ooHeeted  by 

^^r.  Hariuiin  Brown,  of  the  American  ilu- 
scum.  This  teredo,  to  which  the  author  has 
given  the  name  Xylophomyti  laramteiww,  is 
more  than  an  inch  in  diameter,  thus  ranking 
with  the  larfz^est  si^ecics  of  the  family  known. 

These  two  papers  may  be  found  in  full  in 
the  current  volume  of  the  Bulletin  of 
A  nfriron  Mmeum  of  Nafural  Ilisfory. 

The  third  paper  of  the  evening  was  by  Pro- 
fe<«sor  James  Douglas  and  gave  a  description, 
illustroteil  1  y  a  topographic  map  and  numerous 
lantern  ifilidcs,  of  the  famous  Eio  Tin  to  group 
of  the  copper  mines  of  the  Huelva  district  in 

Spain.  Thc-e  nilncs  Imve  ln-ce,  worked  from 
time  immemorial,  the  earliest  knowledge  of 
them  dating  from  the  Phtenicians,  who  oecU' 
I)ied  tlic  country  in  (he  eleventh  century,  B.C. 
Tlie  Romans  also  obtained  a  large  amount 
of  copper  from  these  deposits,  and  it  is  an  in- 
teresting fact  that  the  shiKi^  which  tliey  left 
are  purer— that  is,  freer  from  cower,  than 
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those  which  are  made  there  to-day.   The  ore 

is  a  copp<?r-bearing  pyrite,  carrying  some  sili- 
ca. Tho  copper-bearing  portions  run  irrqpj- 
larly  through  the  iron  pyrites,  and  the  Rio 
Tinto  Company  has  removcil  niillinn.-^  >f  tons 
of  forty-two  per  cent,  iron  ore  in  getting  ai  ita 
copper  ore.  The  inm  ore  is  not  pnfitaUe  at 
the  prc«!ent  time,  altiiough  it  may  become  so 
in  the  distant  future.  There  are  some  re- 
maiiiB  of  the  workings  of  the  anoients  here. 

At  Tlinryis,  in  particiilar,  the  old  shafts  arc 
very  peculiarly  constructed,  one  at  least  being 
spiral  to  enable  the  miners  to  carry  the  ore  on 
their  bldo.  Shelves  were  excavated  at  inter- 
vals in  the  walls  of  the  shaft  to  enable  the  men 
to  rest  their  loads  on  their  weary  journey  to 
the  rarfaoe. 

The  mines  are  workLil  now  n"*  o|ien  s»ir 
diggings  in  circular  terraces.  They  produec 
about  two  million  tons  of  ore  per  year,  and  it 

is  estimated  that  there  are  otk-  huiKln'f!  and 
sixty  million  tons  in  sight.  Some  silvcr-bear- 
iner  galena  is  aaaoeiated  with  the  copper  ore. 
The  oKl-fa-shioned  method  of  roasting  lli<-  urc 
in  heaps  was  kept  up  until  1883,  but  the  ore 
is  BOW  leached  by  means  of  water.  This  is  a 
long  process,  requiring  four  years  for  its  thor^ 
ough  completion,  but  the  copper  is  leached 
out  s<;>  that  less  than  one-fourth  of  one  per 
cent,  is  left  in  the  tailing;;.  The  great  bulk  of 
the  wnrM's  supply  i.f  siiljiliuric  acid  is  ob- 
tained from  the  Kio  Tinto  pyrite,  which  is 
shipped  all  over  the  world  for  the  purpose  of 
Tnnntifnoturing  the  acid.  Five  hundred  thou- 
sand tons  per  year  are  utilized  in  this  way. 

The  paper  was  diseueeed  by  Dr.  Julien  and 
Mr.  Howe,  and  tin-  Sicfion  iin=;sed  a  hearty 
vote  of  thanks  to  Professor  Douglas  for  his 
kindness  in  giving  the  paper. 

A  nKnii  Aii  mroiing  of  the  Society  was  lield 
on  i'cbniary  17,  with  the  Chairman,  Dr.  A.  A. 
Julien,  pvesidtng: 

The  first  pai»T  fr.  1h  i-ead  was  by  Dr.  O  T'. 
Hay,  on  the  'Snout-fish(»  of  Kansas.'  In  this 
paper  the  antbor  preeeitted  a  brief  history  of 
our  knowledge  of  the  genus  Protoxphyrcena, 
and  a  statement  showing  what  portion.<<  of  the 
skeleton  were  still  unknown.  Those  parts 
wbidi  are  best  known  are  tb«  skull,  especially 
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the  elongated  snout,  and  the  jaws,  the  shoulder 
and  the  caudal  and  pectoral  fins.  These  parts 
have  seldom  been  found  associated,  and  there 
have  been  established  three  series  of  species- 
one  on  the  teeth,  one  on  tln'  sim-it  and  the  third 
on  the  fins.  It  is  ccnum  tuat,  sua  new  collec- 
tions are  made  and  studied,  some  of  these  sub- 
species wiU  bo  reduced  In  pynonorny.  The  au- 
thor pointed  out  various  errors  on  the  part  of 
writers  in  the  interpretation  of  difbrant  ele- 
rucnts  of  the  skeleton,  and  illuetratad  htS 
poiuta  by  means  of  specimens. 

Dr.  A.  A.  JulisB  vm  aa  impromptu  diseoB* 
sionof  the  relation  of  hoiiestoncs  to  the  cutting 
>  dtrc  of  tool",  in  the  course  of  which  he  said 
thai  the  quality  uf  a  hone  depended  on  the  siie 
and  shape  of  its  component  particles,  and  upon 
the  cement  jfiiniiiK  tlie  wliolc  tiijrL'ther,  except 
in  the  case  of  the  novaculitcs  from  Arkansas, 
in  which  the  honing  quality  is  due  to  the  sharp 

(  litres  of  niinr.fe  cavities  left  liy  the  solution 
of  calcite;  and  in  the  case  of  the  Turkey-stone, 
in  which  the  honing  quality  is  due  to  vaiBlels 
of  quartz  intersecting  a  rock  which  has  been 
forrool  by  silica  replacing  a  granular  lime- 
stone. A  microscopic  study  shows  that  the 
edge  of  a  tool  is  not  regtdarly  serrated,  part  of 
it  heinjr  pmrvoth  and  part  undulatory.  Viewed 
on  edge,  the  sharpest  tools  are  pnustically 
straight,  whila  the  others  are  mam  or  Issa  vaga- 
Lirly  \va\-%-.  Vifwcl  in  the  crosg  section,  a 
fine  edge  is  seen  to  be  a  perfect  wedge,  while 
the  duller  tools  show  a  miauta  shoulder. 

Edxund  0.  TTo\  EV. 

Secretary. 

SECTION    OF  DIOLOOT. 

At  a  regular  meeting  of  the  Section,  held 
on  February  10,  Professor  W.  B.  Scott,  of 
Princeton  University,  presented  an  illustrated 
lecture  eniitlril,  '  TIip  Orifrin  and  Develop* 
mont  of  South  American  Mammals.' 

The  qpeaker  began  by  expressing  his  great 
oliHp-iition  to  Dr.  F.  Ameghino,  as  also  to 
Dr.  Moreno,  director,  and  to  the  curators  of 
the  La  Plata  Museum,  for  their  kindmss  in 
giving  him  the  freest  use  of  their  coneetlons 
and  enabling  him  to  examine  all  the  types  of 
the  Santa  Onu  mauunals. 

The  fauna  of  eveiy  continent  is  made  up  of 
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two  elements,  the  indigenous  forms  whicli 
-wore  developed  iA  that  contineat;  and  the  im- 
migrants from  otiier  regions.  In  Soutii 
Asattica  this  distinction  is  easy  to  draw,  be- 
cause pf  tliL'  remarkable  series  of  Tcrtinry 
-depoaits  which  are  wonderfully  rich  in  well- 
pwarrai  foasiJs.  The  Santa  Cniz  beds, 
which  nrf  jiliiiost  certainly  rfferiible  to  tho 
lower  Miocene,  contain  an  assemblage  of 
■memmah  altogether  different  from  ihoee  of 
the  northern  hemiapliore.  The  fuviiui  consists 
of  Primates  and  Inseotivoraj  very  scantily 
lepreaented,  Tery  nTimerons  Bodento  (ibongh 
all  referable  to  the  Hystricomorphs),  Mar- 
supials. Edentates  anrl  thp  peculiar  South 
American  hoofed  ftitimalft.  The  Edentates  of 
this  period  represent  the  Orovigrada,  Olyp* 
todortp  nnd  Armadillos,  but  no  memhers 
of  the  true  Sloths  or  Anteaters  have  yet  been 
found,  a  lade  of  which  ti  probably  due  to 
climati<'  <  i  iiilif  ions.  Tht>  Cmvlfrrinlii,  which 
are  very  abundant,  have  forerunners  of  all  the 
great  Pleistooene  groups,  hut  are,  of  oouxae, 
mucih  less  specialized  and  are  relatively  small 
in  pizp-  The  Glyptodonts,  though  numcroua 
and  well  preserved,  are  not  so  easily  to  be 
Vrou^t  into  relatioa  wi«h  the  later  genera  of 
the  pame  pronfi. 

The  paper  concluded  with  a  brief  examina- 
tion of  tlHB  remarkahle  UngnlatM,  all  of  whieh 
are  pocnli«r  (o  South  Ameriea,  and  e<;p<  (-ia1 
attention  was  called  to  Aineii^ino's  discovery, 
yet  vnpnbliflhed^  that  in  Vwdon  there  ate 
three  sete  of  functional  incisors  and  canines. 
Incredible  as  such  an  obserration  may  be,  it 
seems  to  be  well  establiahed. 

Bwrelara. 

TR>  BOflTON   80CIETY  OF   NATURAL  HISTOaY. 

At  a  meeting  of  the  Society  held  January 
1,  1902,  Dr.  George  H.  Parker  gave  an  ac- 
ooont  of  flone  experiments  which  he  had  con- 
<liic(*>fl  en  th(?  marine  CofM-imil.  L  il'i'l-rera 
istUva,  with  a  view  to  accounting  for  the  fact 
-Oiat  it  ia  extremely  abundant  on  the  surface 
of  the  water  along  shore  at  night,  but  during 
the  hours  of  daylight  is  found  only  down  in 
the  deeper  waters.  After  giving  a  short  ae- 
oowit  of  the  external  stmeture  and  method  of 


loeoniotion,  the  sijcaker  described  u  st  rios  of 
experiments  with  these  copepods  in  aquaria, 
from  which  it  appeared  that  the  femalea  axe 

negatively  geotactic,  their  tenckm  y  being  to 
3wim  apainst  rnthfrr  than  with  the  force  of 
gravity.  They  were  also  found  to  bo  attracted 
by  a  light  of  small  intensity,  hut  repdled  Iqr 
a  brillinnt  il!iimination.  The  renetions  to 
light  seem  to  be  stronger  than  those  to  grav- 
ity.   The  diurnal  migration  on  the  part  of 

llic  ffinahs  !h  IIids  in  l>c  (•xj*l:Kiic(l  as  lH>inK 
due  to  their  endeavor  to  seek  a  region  of  such 
depth  lielow  the  aurfaee  of  the  water  as  shall 
have  the  requisite  intensity  of  light.  The 
males  of  this  species  seemed  to  show  no  very 
definite  response  to  light  or  gravity,  though 
their  reactions  indieatod  that  they  were  to 
a  slight  degree  negatively  phototactic,  and 
positively  geotactic  By  experiments  with 
females  endosed  in  small  gKsas  tubes,  which 
were  covered  with  filter  paper  and  plugged  at 
the  ends  with  cotton,  it  seemed  evident  that 
the  females  give  out' some  sort  of  seent  which 
becomes  diaseminated  throughout  the  imme- 
diately surrounding  water,  and  is  atrongly  at- 
tractive to  the  males.  The  males,  then,  per- 
form the  same  diurnal  migration  as  the 
females,  becuu^o  thrr  nre  attracted  by  the 
scent  of  tlie  latti  r,  uud  so  follow  in  their 
wake.  Mr.  (J.  Alaynard  then  gave  an 
accnunt  of  the  habits  and  ntrticfure  of  the 
Anhinga  and  the  Courlan,  two  Florida  bird^i. 
Among  the  specimens  shown  waa  a  prepara- 
tion of  the  fH'cuIiar  convolution  of  tlu'  trachea 
in  the  adult  male  of  the  latter  species,  a  strik- 
ing secondary  sexual  diaraeter. 

At  the  meeting  of  .January  15,  1002,  Mr. 
William  L.  W.  Field  gave  an  account  of  a 
*  Glacial  Lake  Problem  in  Southern  Vermont.* 
The  region  studied  covers  n  yjortion  of  the 
basins  of  the  Black  and  the  Williama  river?, 
tributaries  of  the  Connecticut.  At  a  certain 
locality  the  courses  of  these  two  rivers  approx- 
imate  rather  closely,  and  at  this  rceion  there 
are  two  passes  connecting  the  respective 
river  basins,  the  one  very  narrow,  with  ateep 

side;;,  locally  known  as  Proctorsville  Gulf,  the 
Other,  further  down  the  valley,  much  broader 
and  apparently  widened  to  a  considerable  ex- 
tent by  ice  action.  From  a  atudy  of  the  aadi- 
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iiu'iitii  and  the  toposraphic  features,  it  seemed 
]>roliabIe  tliat  during  the  recesBion  of  the  plao 

cial  ico-shet't  u  lake  had  been  funiied.whicli,  as 
the  ice  melted  out,  had  dischargud  fir^t  through 
thi'  uj)per  pass,  and  later  thruugli  the  lower 
one.  A  number  of  lantern  slides  were  ahown 
in  illustration  nf  rho  topui^raphic  featlUM  of 
the  area  under  dit^cu^iou. 

QlOVXR  IL  AlXEN, 

SecrHttrtf. 


DtaCVBSlOX  AUD  COMMEBJ^SDEVOE. 
THE  EKOOWHENT  OT  BBBABOH. 

To  THK  EuiTon  (sr  Scienck:  I  have  l«en 
much  imprett«ed  by  the  communication  of  Mr. 
H.  H.  Clayton  In  your  recent  iraue,  in  relation 
to  tlie  subject  of  Krauts  for  si  iintlllo  rt  search, 
for  the  reaaon  that  bia  views  coincide  so 
doaely  with  mive,  based  on  bofli  llieoivtical 
oonaiderations  Vai  practical  experience. 

On  two  occasions  I  have  been  the  recipient 
of  such  grants,  and  I  confess  that  on  each 
0«>ca8ion  I  labored  under  a  feeling  of  constant 
unon-;iiK  s^  fur  fi-jir  that  I  might  not  be  able 
to  accomplish  what  others  might  consider  ade- 
quate returns  for  the  amount  of  the  grant; 
Tlii-^  fi  cling  may  have  no  reason  for  rx!--fc  nr<j 
and  perhaps  it  does  injostioe  to  those  who  have 
audi  funds  in  charge,  but  that  it  exists  and 
that  it  has  a  distinct  influence  upon  many 
applicants  can  not  bo  quest ionrd.  It  may 
perhaps  be  objected  that  such  persons  should 
not,  or  at  k  i  t  (hut  they  need  not,  seek  to 
nviiil  tlicin?.i'lv«'>*  of  uucli  <>|ipiprHinitiis,  but 
this,  it  bcoms  to  mc,  would  merel.v  result  in 
deherring  many  eonseientous  workers,  while 

tfir-  snnie  time  encourajrinir  others  not 
sensitive. 

Tn  retcard  to  the  effectof  prohibitinir  thepay- 

ni(  .1'  "f  j)ors'inal  expe«i>i(>s  o\if  nf  research 
f  undi>  I  may  not  bo  considered  a  competent 
witness,  for  the  reason  that  in  the  two  in* 

stances  mentioned  I  was  not  re--<t rioted  as  to 
the  ninnniT  in  whioh  the  prants  should  bo 
expendofl  and  it  was  never  necessary  for  me  to 
tr>'  to  draw  a  bard  and  fast  line  between  what 
mitrbt  hf  mnaidered  ]iurr!y  por-i^nnl  expenses 
and  those  which  were  incurred  solely  in  eon- 
neetion  with  the  aetual  researeh  wmk.  Had 
snch  restrictions  been  imposed,  however,  I 


believe  that  I  should  have  hesitated  to  accept 
the  first  grant  and  Imow  that  I  should  have 

declined  the  second*  OD  account  of  my  inabil- 
ity to  satisfy  myself  that  I  could  draw  a  line 
so  that  items  on  either  side  could  not  be  qties- 
tioned  or  eritioiaed. 

In  common,  n»  I  have  reason  to  believe,  with 
nearly  every  active  scientific  worker,  i  have 
alwajrn  had  sufficient  woik  under  way,  or  defi* 
nitely  i>I:irined,  to  occupy  all  my  time  for 
montlis  and  sometimes  for  years  aiicad,  and 
tardiness  in  oompletinc  inYestigations  has 
more  often  been  due  to  the  element  of  personal 
ejq^nses  than  to  any  other  cause.  Such  a  oon* 
dition  is  particularly  in  evidence  where  in< 
vcstigations  involve  the  necessity  of  traveling. 
Good  results  can  hardly  be  ex|>ectetl  if  the 
invest ijfHtor  eon.stantly  liarnss<il  by  having 
to  consider  whether  each  item  of  exi>ense  may 
l<e  conseientit'U^l\-  l•ll;lr^;^(l  f.)  lii-;  ri.si  ;irrti  fund 
or  not.  The  sue<x»ss  or  failure  ot  an  investi- 
gation in  the  iield  may  often  depend  entirdy 
upon  the  length  of  time  which  can  be  given  to 
it,  or,  what  is  the  same  thing,  to  the  sum  avail- 
able merply  for  living  expenses. 

In  r«  (.Mill  t<'  laboratory  work  I  can  not 
siieak  from  experience,  but  I  do  not  see  why 
any  difTorcnt  principle  should  prevail  in  that 
conneetion  than  in  any  other.  The  proper 
basis  for  a  grant,  it  Kf»pm«  to  me,  shoiiM  be 
absolute  confidence  in  tite  recipient,  giving 
him  to  understand  that  the  amount  of  the 
grant  wn?  t.  nri.ly  in  any  way  which  lie 
might  tltink  would  liest  accomplish,  or  a^ist 
in  aeoomplishing,  the  object  of  his  investiga* 
tlons. 

Artiii  b  ITou^ick. 

^CTEXTiriR  XOllEKClATCnS. 

A  I'liiMK  eliaraet eristic  of  the  scientific  mind 
is  the  ability  to  enter  into  details  and  to  make 
di*tinetions,  «a  well  as  to  see  the  relation 
betAveen  the  elements  of  knowledge.  In  order 
that  some  '-oneeption  of  these  distinc'tions  may 
bo  communicated  to  another  mind,  names  must 
be  given  to  a  perpetually  increasing  list  of 
objects  and  ciuulitii  m.  with  divisions  and  =nl^- 
divisiona.  In  natural  science,  to  try  to  stretch 
an  existing  vocabulaiy  and  make  it  cover  new 
conceptions  by  using  oM  names  with  new 
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nieflniiit's,  is  to  invite  obeeuritr  Mid  miauBder- 
ataudui^;. 

The  unKientifie  mind  may  not  alirays  apf^ 

ciate  the  requirements  of  classification  as  an 
ituportant  aid  to  scientilic  dcvelopineut.  To 
cue  who  is  not  a  geoloKi»t  nor  an  ai;ricuiturist, 
a  dod  of  earth  may  be  sufficiently  dcsciiUiH! 
hy  a  word  of  tlirof  letters.  It  mud,  and 
tiiere  is  uoUiing  more  to  be  aaid  about  it. 
But  the  man  who  haa  .learned  to  use  his  ogres 
(aiul  Line  iietd  not  have  a  college  education  to 
do  that;  iierceive*  that  there  way  be  fifty  dif- 
fenmt  kinds  of  mud;  and  the  aeientiat  who 

wishes  to  investigutt^^  llie  subject  of  soils  and 
the  rocks  from  which  tliey  are  made,  zecog- 
nixea  the  neoeasity  of  an  exact  and  elaborate 
Domendaturo, 

This  need  conies,  in  the  first  i)lace,  from  the 
ust}  of  terms  a.s  tmre  tools  for  facilitating 
analjfsU,  and  tints  favoring  the  development 
of  a  rcrsearch.  In  this  setise,  tliat  is  to  say, 
as  provifioiy  terms,  invented  by  the  investiga- 
tor for  the  imrpoao  of  mapping  out  and 
arranifiiifr  !ns  work  in  an  orderly  way,  it  is 
desirable  that  tlie  vocabulary  eball  be  so  fall 
that  it  may  seldom  or  never  be  neceasaiy  to  nae 
nam^  with  a  doul'lc  sitrnificance.  Hot  all  of 
these  names  will  be  retained  eventually,  but 
the  looker-on  must  leam  to  tolerate  them,  at 
least  during  the  incipient  stage  of  path-find- 
ing investigation. 

In  the  next  plnce,  entirely  new  branches  of 
knowledge  require  the  invention  of  whole 
oLi-->i-s  of  terms,  coii-litiitiiip  virtually  a  new 
language.  To  dissent  from  tiiis  position,  and 
to  require-  that  the  new  thoughts  ahaQ  he 
clothed  in  familiar  forms,  is  as  unreasonable 
as  to  require  that  the  proposition  of  the  maxi- 
mum economy  of  material  in  the  construction 
of  the  bee's  coll  shall  be  demonstrated  without 
the  use  of  the  differential  calculus,  or  that  all 
psychological  propositions  shall  be  stated  in 
terms  of  one  sense,  that  of  sight. 

The  final  forms  ■vvlii.-1i  <1in1l  hp  given  to 
wordfi  expressing  necessary  and  permanently 
useful  distinetions  of  meaning  are  a  matter 

which  niny  well  rnncf-rn  nil  S''ii'Titific  workorn, 

whatever  their  specialties,  as  well  as  the  gen- 
eral pnhlie.  It  is  of  oonne  desirable  that  a 
new  word  ahnD  be  abort,  if  thia  desideratum 


is  compatil>lr-  with  intfilligibility.  Unfortu- 
nately, most  of  the  short-cuts  which  are  pro- 
posed from  time  to  time,  such  as  sweeping 
rfrfornia  of  on  extensive  and  tn  uK  ndinisly  l  uiti- 
bersoiue  chemical  nomenclature  by  substitut- 
ing wonb  of  one  syllable,  break  down  und«  a 
weight  of  meaningless  memorising  whidi  ia 
alvsolutely  prohibitive.  Common  names  of 
plants  and  animals  become  overloaded  witli  ao 
many  meanings  in  different  localitiea  as  to 
lie  equally  n^i  li'^s.  Tlic  pn  val.'nt  f>ustoni  of 
inventiiig  names  by  joining  (Jreek  or  Latin 
words  of  cognate  import,  giving  to  the  new 
term  h  sf)i'<  ial  and  new  significance,  has  the 
advantage  tliat  the  word-coinage  is,  to  a 
degree,  self-cxplanrttory,  at  least  to  one  who 
has  learned  a  modicum  of  Greek  and  Latin 
words.  There  is  no  royal  road  to  knowlf-^l^'c. 
Scientilic  descriptions  remain  unintelligible  to 
the  lazy  man  who  bates  to  use  the  dictionary. 
They  arc  fn-e  property  to  all  who  Are  Willing 
to  take  this  trouble. 

Fbank  W.  Viar. 

ENOINEEBINQ  NOTES, 
vmotmui  BCOKOwca. 
A.\  interesting  and  probably  important 
fact,  and  one  which  may  ultimately  have  a 
serious  influence  upon  the  relative  standing, 
industrially,  of  the  United  States  and  Great 
Britain,  ia  reported  by  English  papers.  It 
is  the  signature  of  on  agreement  between  the 
employers  and  workmen  in  the  maehine  shops 

<if  rircat  T^rifain  which,  on  the  whole,  would 
.seem  entirely  reasonable,  while  in  the  United 
States  the  unions  have  refused  to  enter  into 

a  similarly  reasonable  firranf^enii  nt.  Tlio  ini- 
tiation of  the  diq>]iu:!emcnt  of  British  manu- 
faotureis  from  their  own  markets  and  from 
the  markets  of  the  worUl  was  largely  due  to 
the  restriction  of  production  and  the  depriva- 
tion of  free  workmen  of  the  privilege  of  work- 
ing at  their  trades,  while,  in  our  own  eonn- 
try.  restriction  of  production  was  almo«t 
unknown  and  freedom  of  the  individual  was 
at  least  not  abedntely  destroyed.  It  now  looks 
po.'^sIMe  flia!  the  conditions  may  be  reversed. 

The  British  agreement  provides  that  the 
nniona  abnll  not  interfere  with  buaineas  man- 
agement, nor  the  employers  with  the  proper 
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funclioQS  of  the  imious;  the  men  may  join  the 
iiniooB  or  remuim  free  as  th«x  may  ebooae  and 

the  employer  may  employ  union  or  limi union 
uieu;  piecework  is  approved  and  restriction 
of  output  spocifically  disapproved.  No  limi- 
tation of  the  number  of  apprentices  is  per- 
mitted. In  case  oi  diMgr«ement  regarding 
any  question  arising  between  the  two  parties, 
lefcrcnco  and  arbitration  will  be  proocribed 
onA  wuik  sliull  not  stop  when  such  question 
ariauis  or  duriug  the  session  of  the  committees 
of  arbitration. 

riad  tlioM'  |>rlnci[>lnj  hfcn  in  furce  in  recent 
years,  it  is  hardly  to  be  believed  that  the  long 
and  ooitly  strike  whibb  finally  bvolw  «p  the 

forinor  tyrrinny  would  have  occurrr'd  that 
Great  Britain  would  have  ezperieuced,  as  now, 
oonpetition  of  MrioQB  efaai-aeter  within  her 
own  boundaries. 

On  the  other  hand,  should  the  falae  prin- 
ciples f  (mneriy  ao  dealanietive  of  British  indns- 
tries  find  eztenaive  lodgment  in  the  United 
Statis,  a"^  now  ?roras  possible,  it  can  hardly  be 
doubled  ihiit  ihu  experience  of  the  older 
country  will  bo  repented  in  our  own.  Restric- 
tion of  profluction  has  been  u  cardinal  prin- 
ciple with  many  associations  though,  fortu- 
nately»  not  with  the  moat  intdligent  and  well' 
managed,  nor  so  gt  rirrally  nrvl  effectively  as 
to  aa  yet  seriously  impair  the  industrial  pros* 
perity  of  the  nation.  The  futuxe  of  our  indus- 
trial organization  may  be  found  to  depetwJ, 
nevertheless,  upon  the  iutelligenoe,  the  cour- 
age and  the  firmness  of  the  leaden  in  iHe 
unions  and  ui>on  their  success  in  the  main- 
tennncc  of  right  principles  in  fixing  the  rela- 
tions of  employer  und  employee.  Freedom  in 
bargaining't  independence  of  the  individiini 
\v]i'>  (-hoosoa  to  be  free  and  indrprnilcn",  free- 
dom of  the  ambitious  and  industrious  and 
skitfu],  within  or  without  the  union,  to  secure 

the  full  Viihio  of  his  best  efforts,  and  entire 
freedom  to  secure  maximum  output  in  both 
quantity  and  quality  are  now  assurad  the 

British  workman,  for  the  first  time  in  at  least 
two  generations,  und,  in  default  of  similar 
freedom  and  indef>endeiiee  and  of  Bitnilar 
economic  practice  in  the  United  Static,  the 

tables  mny  onf»o  vi'^rt'  ho  ttirfiwh  Thn  spirit 
of  faim»»ss  and  the  intoiiigrnce  and  knowledge 


of  economical  principles  displayed  by  the  lead- 
ers of  the  unions  of  moat  inteIHgent  and 

higlily  skilled  workmen  in  the  United  Stales 
and  the  rapidity  with  which  a  good  example 
mains  its  impression  in  this  country  give 
assurance  that  the  progress  of  the  country 
industrially  is  not  likely  to  be  suddenly  or 
soon  ehecked.  Whon  an  enormotu  organizs' 
tion  like,  for  example,  the  Railway  Train* 
nirn's  A<?^i>oiaf ion,  injik'-s  fiiir  play  and  indus- 
trial peace  a  cardinal  doctrine,  and  when  their 
aasodatea  of  the  LooomotiTe  Enginaert  unions 

hnve  n  rcrcnl  of  not  more  than  two  or  thre<^ 
serious  strikes  in  a  generation,  it  may  be 
fairly  anticipated  that  reason  and  justice  will 
ultimately  prevail  generally. 

lia.    lUBOOKfa  ACHIEVKSCBNT. 

TiiK  month  of  February  and  imr' i .  (ilarlv 
the  23d  and  25th  of  February.  will 
undoubtetOy  become  historically  recorded  as 
the  beginning  of  what  may  be  known  as  the 

Marconian  era.  It  wa"  nn  th»>  tirsf  nf  these 
dates  that  a  message  wa^  tranaimtted  more 
than  a  thousand  miles,  between  a  station  on 
the  coast  of  Cornwall  and  a  ship  at  sea  in 
the  midiit  of  the  Atlantic,  and  it  woa  at  the 
second  of  these  dates  that  distinct  signals 

Wore  repi';ili'dly  transmitted  over  a  distnnrr- 
exceeding  two  thousand  miles  under  similar 
circumstances  and  permanently  recorded  on 
the  tape  of  the  receiving  instrument.  The 
practicability  of  the  system  of  wireless  teleg- 
raphy operute<l  by  Mr.  Marooni  was  thus  con- 
firmod  as  effectively  for  the^  enormous  dis* 
lances  as  it  hntf  !i<-i  n,  long  before,  by  constant 
us*  over  shorter  ranges,  for  months  together, 
on  the  coasts  of  England^  France  and  the 
('nite<l  Statpo. 

Tlie  Marconi  station  at  I'oldhu,  Cornwall, 
has  been  in  use  a  long  time,  not  simply  for 
the  usual  wrrk  <.f  rxeh.'mpiris:  ine^-^ngcs  with 
ships  at  sea  in  that  neighburhood,  but  also  in 
the  investigation  of  the  problem  of  tranemts- 
hiion  over  the  ocean,  from  shore  to  !«horfc 
Weeks  before  it  had  been  found  possible  to 
reach  the  const  of  Newfoundland  with  dis- 
tinct signals  and  Mr.  Marconi,  returning  to 
Kngland,  refitted  his  apparatus  for  a  test 
which  should  be  crucial.   Uc  left  Southomp- 
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ton  on  the  U.  S.  il.  S.  Fhiladdphia  Febru- 
ary l'2d  and,  with  a  prearnuiRed  system,  com- 
municated with  his  operator  at  Poldhu,  rcj^u- 
larly,  fr'irii  a  point  '1^>0  milc-^  \vi  --t  of  the  Liz- 
ard uiilil  reaciiiiig  inid-ooeaii,  over  a  thousand 
miles  away,  the  cperator  reported  ''Fine  hero. 
Thanks  for  niessaifo!"     'I'lu-nc^.  pi  .hit 

1,551  miles  away,  iacs6a«c:s  c-untinueti  tu  bu 
intollisible,  the  last,  'AU  in  order,'  indicating 
that  the  cessation  was  duo  to  laek  of  power  in 
the  scuding  apparatus,  not  to  any  defect  of 
conatntctioiL  or  adjustment.  Single  signals 
neverthekas  eontinued  to  be  rocoiniizable,  and 
were  nutomatically  recorded  on  the  tape,  until 
tlie  two  operators  were  separated  by  2.099 
statute  miles.  The  records  of  all  these  mos- 
sagrs  and  signals  were  proptirly  certified  to 
by  the  operators  aud  by  the  officers  of  lite 
sbipb  in  order  that  the  seeptieiam  manifested 
at  tlie  first  annount-f  lutut  <  f  Mr.  ^farwni's 
work  in  Newfoundland  might  not  be  given  a 
shadow  of  an  excuse  for  expression  in  this 
instance.  During  tlil^  <  xperinient  the  na-s- 
aages  and  signals  traitsiuitted  to  the  FkiUt- 
dAfkia  passed  over  the  Umhna,  following 
in  her  wake  all  the  way  acro8.s  the  Athuitic, 
or  within  on*»y  oomniunicating  distance,  with- 
out being  recognized  or  even  dctcctctl. 

Mr.  Marconi  is  now  confident  that  he  has 
donionstrati  il  (lint  the  distanrr  r.vrr  which  his 
method  will  prove  available  is  only  limited  by 
the  power  of  the  sending  apparatus.   He  is 

pn  p.iriiiLr  til  (•.ifablish  at  Pohihu  ten  times 
aa  much  transmittini;  power  as  w^as  available 
on  this  oecasion.  It  may  probably  be  admitted 
as  demonstrated  that  we  may  anticipate  the 
successful  transmission  of  messages  between  a 
ship  at  $icn  and  the  shoroi  on  either  hand, 
from  the  moment  of  her  setting  out  on  her 
voyage  until  her  passc-ngcrs  arc  landed  at  her 
destination  on  the  other  side  of  the  ocean. 
Then  the  prariously  unavoidable  period  of 
anxiety  attcn  linp-  the  disapix>aranec  of  ship 
and  crew  and  passengers,  for  days  togclLcr, 
will  be  at  an  end  forever.  Kew,  or  temporary, 

or  mrivirif''  ?t.itinii<  riirir  r-^tnhti-lirr!  nt  sea 
or  on  land,  and  a  campaij^  may  be  conducted, 
in  time  of  war,  with  perfect  communication 
between  forces  and  eomman<|ers  however  rela- 
tively situated  and,  with  suitable  codes,  with- 


out enlightening  the  enemy,  even  if  the  fact 
of  communication  be  detected  by  him  at  all. 

R.  H.  Thubstok. 


ANVOAL  REPORT  OF  TBS  OOVOILWM 

BIBLIOGRArnrcVM. 

The  general  stiiteinoni  for  I'Jiti  hns  just  been 
issued  from  Zurich  and  bhovfs  thai  Dr.  i'ieid's 
determination  to  cany  this  proijeet  through  is 
at  iK.Lriiiiiiiiff  to  meet  with  rcwar<l.  The 
total  uumber  of  cards  published  in  was 
S,S45»  and  in  1001,  31,048.  The  total  number 
of  cards  issued  in>  to  TlrcenilH-^r  IWl,  is 
9,671,800.  The  total  expenditure  up  to  the 
same  date  is  110,015  francs,  or  in  round  num- 
bers $2^,803.  The  receii^ts  up  to  the  same  date 
have  been  92,484  franca,  thus  leaving  outstand- 
ing amounts  of  upwards  of  21,000  francs  or 
somethin^r  over  14,000,  probably  due  to  loasss 
in  the  two  first  j'eans  of  inauguration,  which 
will  soon  bo  covered  by  Uie  present  increasing 
sales. 

The  financial  standing  of  the  present  year 
shows  a  great  advance  over  all  that  have  pre- 
ceded; the  increase  of  subscribers  has  been  so 
great  that  whole  sets  have  gone  out  of  print. 
The  prices  charged  for  subscriptions  correspond, 
however,  so  closely  to  the  actual  cost  that  the 
increased  sales  have  occasioned  inoreBsed  ox- 
I>endit'.irc?  in  nearly  the  same  nmotmt.  It  is 
the  generosity  of  the  Swias  (lovernment  to 
which  in  the  main  the  Concilium  owes  the 

present  improrr-d  .efntr-  iif  tinanfps.  Whiln 
this  shows  the  permanence  of  the  work,  it  is 
very  desirable  that  other  countries  should  give 
similar  aid  and  thus  remove  tho  last  of  the 
difficulties  under  which  Dr.  Field  and  his  Staff 
are  struggling. 

In  consequence  of  the  failure  of  an  expected 
subsidy,  the  physiolotrical  part  of  tho  work  has 
ln-en  temporarily  eiisijcndcd,  but  it  is  hoped 
that  this  impediment  will  soon  be  removed. 

A  rnr»rnt  rrport  of  the  Swiss  Society  of 
Naturalists  estimates  tho  saving  of  time 
afforded  by  the  great  catalogue  in  the  epeeiffo 
<a-r>  (,r  ail  investigation  on  Ow  front;  tlie 
report  says  that  in  looking  up  tho  recent 
literature  of  this  subject  by  means  of  the  Oon- 
cilium  catalogues  the  saving  of  time  was  esti- 
mated at  one  half  a  day,  but  in  ziQgard  to  othiOT 
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cases  the  aarinff  is  much  greater.  If  any 
zoologist  familiar  with  tlie  best  bibliographical 
leMUHCft  L-onsidcrs  how  he  should  go  to  work 
to  aswrtain  \\'!int  has  lUiMblu-il  in  the 

past  tivc  years  in  regard  to  some  comj>arativeijr 
minute  qtiMtion,  such  u  the  fauna  of 
Suiiuitrii,  n  rniniilcV  n  flection  will  snffipo  to 
ahow  that  it  would  be  a  taak  of  many  weeks  to 
obtain  a  complete  answer  to  audi  a  question. 
Yet  a  subscriber  to  the  faujiistie  jmrt  of  thn 
bibliography  of  the  Couciliuni  would  require 
only  a  few  8ooon(h«  to  find  the  85  publieatioDi 
denliuK  with  the  sulijcet.  Some  of  the  latter* 
in  !. .  il.  bear  titles  whieh  wouM  ji|it>o>ir  to  pre- 
clude nny  rfcfea-uoe  to  .Sunmtru  uiid  thus  be 
likely  to  be  mieaetl  by  the  student  altogether. 
Thr-n  n  frr*  n  •(  -  would  have  cost  the  '^uli- 
scriber  sixteen  cents*.  Surely  no  argument  is 
neoeseaiy  to  i»oTe  the  value  of  the  work  nor 
the  extriMiie  cheajmeps  of  the  sf  rviri-. 

The  general  statement  contnini^  a  key  by 
which  snbacribeTB  can  verify  their  subeerip* 
tions  and  rest  assured  that  they  have  received 
all  that  has  been  last  published  on  any  subject. 
The  zoological  and  anatomical  subjects  in- 
clude 700,  8;S71  and  2.007  cards  reftpeetively 
during  1901.  TIi'tp  nrc  rards  on  micro- 
scopic technique  and  155  on  general  biology. 

American  Bubeeribera  will  find  it  cooTeaient 
to  remit  to  Mr.  Edwin  S.  Field,  42T  T^n  ;id\vny, 
New  York  City,  and  also  copies  of  the  general 
statement  for  1901  can  be  secured. 

scitJSTirir  \orf:s  wn  skws. 
JauU)  KeiAUi  in  «3xpected  to  arrive  iu  ^'ew 
York  on  April  19.  A  reception  will  be  given  in 
hia  honor  on  the  evening  of  April  21  by 
Columbia  University,  the  iUnerican  Inatituio 
of  Electrical  Engineers,  the  New  York 
Academy  of  Sdences  and  other  sdentifie 

6octeti<-. 

Loiiu  LiSTEB  and  l*rofes»or  Yirchow  arc 
among  those  who  have  been  elected  honorary 

menibers  of  the  Ghent  Medical  Society. 

Du.  X.  L  Brittox,  director  of  the  \(  w 
York  Botanical  Garden,  exp«cU  to  vi»it  Cuba 
at  the  end  of  the  proent  month,  with  •  view 

to  si  ciiring  collections  for  the  Oarrlen.  Dr.  T>. 
T.  AlacDougal,  astibtant  director,  is  at  present 


in  Arizona  and  New  Mexico,  T»!W*^'*>g  collec- 
tiomi,  particularly  of  giant  cacti. 

Ma.  WtLUAM  T.  PAUtOt,  of  the  U.  8.  Na- 
tional Museum,  hns  Ih'*  !!  i  nRaprcd  in  iavcsttgap 
tions  of  the  natural  history  of  Cuba. 

Da.  EtiANUE^  has  been  appointed  scientific 
director  of  the  Zoological  Oardsns  in  Halle 

and  hns  ri^^iRTird  his  position  a^^isfant  in 
the  zoological  laboratory  of  tlie  University. 

FRopErssoB  Ukrmann  Kuoold,  astronomer  in 
the  OKservatory  at  Strassbuig,  has  removed  to 
the  Observatory  at  Kiel. 

PHor£S8utt  H.  HecwKBEL  lecttued  in  French 
before  the  Sogral  Inatitiition  on  March  T. 
His  suheet  waa  'Radio-aotive  Bodies.* 

Di!.  Simon  Fr.KWKK,  professor  of  pathologj' 
iu  the  University  of  Peiinsylvania,  gave  a 
lecture  on  March  18  before  tlw  Yale  Medical 
.Munmi  Association  on  the  subject  'Bubonic 

Plague.' 

As  addresis  on  'Immunity'  was  tlelivered  on 
March  7  before  the  Students  of  Jefferson 
.Mcdi-  al  Cull,-. .  riilladfli.liia,  by  Dr.  W.  H. 
Welch,  of  the  Johns  Hopkins  University. 

At  the  meeting  of  the  Michigan  Academy 
of  Science  to  be  held  at  the  University  of 
Michigan  on  ifarch  27,  iiS  and  29,  a  public 
lecture  will  l>e  given  by  Major  Walter  Kecd, 
of  the  Army  Medical  Museum,  at  Washington, 
chainnaii  of  the  U.  S.  Yellow  Fe\er  Commis- 
sion.  II i«  subject  will  be  'Yellow  Fever.' 

C.  N.  BnowK,  professor  of  civil  engin^ring 
ii.  the  Ohio  Stttto  UnlTOrsity  and  dean  of  the 
College  of  Engineering,  died  on  March  6 
from  nervous  prostration.  He  was  forty-four 
years  of  age  and  had  been  connected  with  the 
Ohio  State  University  as  in5itructi->r  niid  lunid 
of  the  department  of  civil  engineering  for  the 
past  twenty  Tears. 

Or.  Kmil  Selenka,  honorary  professor  of 
£Qolaigy  and  comparative  aiuton^  at  tiie  Uni- 
venity  of  Munich,  died  on  January  SI. 

Ttii:  FE'  Use  Cbmmitt^  on  Coinage  has 
directed  a  favorable  report  fo  1)0  rnude  on  the 
bill  providing  for  the  aduption  by  the  United 
Stat«s  of  the  metric  system.  It  provides  thai 
aftfT  .Tnnnary  1,  1004.  all  the  departments  of 
the  government,  in  the  transaction  of  all  busi- 
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new  roquinog  the  uac  of  weight  and  measure- 
ment, except  in.  completing  the  survey  of  public 
landa*  ihall  emplogr  and  use  only  the  weights 
and  measures  of  the  metric  syaiem;  and  after 
January  1,  1907»  the  weights  and  measures  of 
the  metric  mratam  ihall  be  the  legnl  standard 
weights  and  measuns  of  and  in  the  United 
States. 

Thb  Entuinologrical  Society  of  Western 
PennaylTania  was  organizo<l  at  the  Carnegie 
Museum  in  Pittsburgh  on  the  evening  of 
March  8.  Dr.  W.  J.  Hollaud  was  elected  presi- 
dent, Mr.  F.  A.  Uerriek,  of  New  Brixton, 
secretary,  iiml  Dr.  D.  A.  Atkins  ns,  of  Pitts- 
burgh, Treasurer.  Tweuty-tbreo  persons  par* 
tieipated  in  tile  organicatioa.  A  committee 
with  Herbert  H.  Smith  as  duirman  was  ap- 
pointed to  prepare  a  constitution  and  by-laws 
I'lic  next  mating  will  be  held  on  April  5. 

Thk  ihiiteanth  seaaion  of  the  Intemattonal 
Congress  of  Americaniata  will  be  held  in  the 

halls  of  the  American  Museum  of  Natural 
History,  Kcw  York  City,  October  20-25,  1902. 
The  object  of  die  coii^n->>  is  to  bring  together 
stitflcnts  of  the  arclieology,  etlmolopy,  and 
early  lustury  of  the  two  Americas,  and  by  the 
reading  of  papers  and  discussions  to 
advance  knowledge  of  ihi-st^  sulg'tct-^.  f  im- 
munications  may  be  oral  or  written,  and  iu 
IVenoh,  Qerman,  Spanish,  Italian  or  English. 
AU  debates  are  expected  to  l>e  brief,  and  no 
paper  must  exceed  thirty  ntiniites  in  delivery. 
The  papers  presented  to  the  congress  will,  on 
the  approval  of  the  bureau,  be  printed  in  the 
volume  of  prfv»eeditipr<!.  .AfcmW-iN  of  the  con- 
gress arc  c.xx>ected  to  send,  in  advance  of  the 
meeting,  the  titles  and,  if  possible,  abstracta 

of  their  papers,  to  the  peneral  sefretiirr.  The 
subjects  discussed  by  the  congress  relate  to: 
(1)  The  native  races  of  America,  their  origin. 

distribution,  history,  physical  charactcristii^, 
Uu}g\iage8,  inventions,  customs  and  religions, 
and  (2)  Tho  history  of  the  early  contact 
between  America  and  the  Old  World.  All 
per'ion*'  infcrpMlerl  in  tlie  vtmly  uf  tlie  arche- 
ology, ethnology  and  early  history  of  the  two 
Americas  may  become  members  of  the  oon< 
prrr-i^  Ky  signifying  their  ili -in-  to  ^fr.  Mar- 
siuill  n.  Saville,  general  secretary  of  the  com- 


uiitiaiuii  of  organization,  Amoricau  Museum 
of  Natural  History,  New  York,  and  remitting 
cither  direct  to  the  Treasurer  (Mr.  Harlan  I. 
Smith,  American  Museum  of  Natural  His- 
tory), or  tlirough  the  general  secretary,  the 
sum  of  three  dollars.  The  receipt  of  the 
treri-urer  for  this  ninount  will  entitle  the 
holder  to  a  card  of  uiembership  and  to  all 
official  publications  emanating  from  the 
thirteenth  session  of  the  eoii^'re^-.  Mr. 
Morris  K.  Jesup  is  president  and  the  Duke 
of  Loubat  Tice^resident  of  the  conuniM^oa  of 
oiganizatton. 

TiiK  .\nicrican  S«)cial  S<'icnce  Associat inn 
will  hold  its  geit<^ra)  meeting  iu  Washington, 
l>eginning  Mondny.  .April  21.  and  closing  Fri- 
ilay,  April  25.  Dr.  Oscar  S.  Straus,  preei* 
dent  of  the  association,  will  deliver  his  address 
on  the  first  day.  The  program  for  April  22 
will  be  devote*!  to  tho  department  of  social 
«'c<»!Mnfiy,  of  wliieh  ifr.  .T'lhn  Orahain  Brooks 
iH  chairman.  The  department  of  jurispru- 
dence, of  which  Dr.  Francis  Wayland  is 
(>hairman,  will  hold  its  sessions  on  the  23d. 
(ieneral  George  M.  Sternberg,  chairman  of 
the  department  of  health,  will  preside  at  the 
Bossion  on  Thur<!.day.  .\pril  24.  Dr.  W.  C. 
Wiiodward  ami  Professor  -Ooorgc  M.  Kober 
will  nmke  addresses  at  the  morning  session 
luid  (fciieral  Sternberg  and  Mr.  Charles  F. 
Wollcr  will  be  tlie  speakers  at  the  evening 
session. 

Ttie  convocation  of  the  University  of  the 

State  of  New  York  is  to  bo  held  at  .\lbany  on 
June  30  and  July  1.  On  Monday  evening. 
<Jnne  30,  T)r.  Nicholas  Murray  Butler,  presi- 
dctit  of  (  ilumbia  University,  will  deliver  the 
principal  address,  on  'Fundamental  Prin- 
<Mples  of  Education  in  the  United  States';  on 
Tuesday  President  Schurman  of  Cornell  Uni- 
voiNiiy  will  fn^f""  1  di=ru9sion  on 'The  Elective 
System  and  its  Limitations.' 
Till!  Jefferson   Memorial  and  Literstate 

•  irxid  Roads  Cimvcntion  will  be  held  at  Char- 
lo(t<»svillo.  Virginia,  .\pril  2.  JJ  and  4  under 
the  auspices  of  the  Office  of  Public  Road 
Inquiries  of  the  Department  of  Agriculture 
(lie  National  Good  Road';  A<^  'ciation  and  the 
Jetferson  Memorial  liuad  .Association.  The 
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Southern  Bailway  good  roads  spocial  train, 
carrying  twenty-two  engiiMera  taid  road  «i' 

perts  and  equipped  with  fift«<n  car  loads  <>f 
the  latest  improved  road-making  machinety, 
will  arrive  at  Oharlottflivilte  on  Ifardi  34, 
and  b«^in  the  construction  of  the  Jefferson 
Memorial  Boad  which  will  connect  the  home 
and  tomb  of  Thomaa  Jetferson  with  the  Uai- 
ren&tr  of  Yifsinia,  whidi  he  founded, 

TiiK  managfTH  of  the  New  York  Botanical 
Garden  have  authorized  the  purchase  in  Ber- 
Un  for  $1,600  a  ooUoetioii  of  botanical  works 
all  dated  prior  to  1800. 

TtiK  Osprcy  states  that  an  intcrrstinp  and 
valuable  collection  of  nortbeaat  African  birds 
has  been  noenily  feoeived  Igr  the  U.  S.  Na- 
tional Museum  from  Dr.  A.  Donnldson-Smith 
of  PhiUuklphia,  the  well-known  African  ex- 
plorer. 

An  anonymous  gift  of  $20,000,  for  the  bene- 
fit of  the  Ilarvard  College  Observatory,  has 
been  received  from  a  friend  of  the  director, 
Professor  Edward  C.  Pickering,  wbo  in  an- 
nouncing the  K'ift  says:  A  very  urgent  need 
of  the  observatory  will  be  relieved  at  once  by 
thia  gift.  The  botldiiig  provided,  nine  years 
nfrn.  for  the  astronomical  ph^tOR-raphs,  has 
become  wholly  inadequate  to  contain  them, 
owing  to  th^  continual  and  rapid  growth. 
It  is  proiKJsed  to  cxix^nd  about  one  half  of 
this  fund  in  extending  the  present  building, 
by  the  erection  of  a  wing  to  the  east,  which 
will  provid<-  f<>r  tlic  adequate  storing  of  HoA 
collection  with  its  probable  incrrase  for  many 
years.  These  photographs  furnish  a  history 
of  the  entire  stellar  univert^  for  the  last 
twelve  years,  which  is  not  duplicnfcrl  else- 
where. Whenever  a  new  object  is  discovered 
in  any  part  of  the  dcy,  we  are  therefore  able 
to  study  ifa  past  history  dnrin<r  this  period. 
Evidently,  provision  should  be  made  for  ex- 
tensive use  of  this  eolleotion  by  large  numbers 
of  astronomers.  A  much  lar)«»r  buihiing, 
staff  and  endowment,  than  our  pro.sent  means 
permit,  would  be  required  for  this  purpose^ 
Accordingly,  the  new  winp  iriH  be  SO  con- 
structed that  when  these  plaTif  are  carried  out, 
it  can  be  used  for  holding  the  valuable  collec- 
tion of  astronomical  books  (one  of  the  most 
complete  in  the  world)  belonging  to  the  obser- 


vatory. Tliese  books  are  now  contained  in  a 
wooden  building  ilf  ty  years  old,  and  an  in 

danger  of  dostnietion  I>y  fire  at  any  time. 
The  remainder  of  the  fund  will  be  expended 
from  time  to  time  as  tirgent  needs  occur.  It 
if  proposed  to  employ  a  portion  of  it  at  once 
in  studying  new  objects  of  interest  on  the 
photographs,  since  without  it  we  have  hitherto 
only  been  able  to  examine  those  of  special 
importance.  The  value  of  a  fund  which  will 
provide  for  such  emergencies  must  be  obvi- 
ous. The  larger  plans  described  abore,  I 
hope,  indicate  tlie  healtliy  and  insatiable  api>e- 
tite  of  an  institution  which  ia  always  attempt- 
ing to  reach  out  into  untrodden  fidds,  and  in 
which  each  accession  suggests  opi>ortiinLties 
of  still  farther  extending  its  work  into  the 
unknown. 

Thb  thirteenth  session  of  the  Biolojrical 
Laboratory  of  Uie  Brmiklyn  luslitute  of  .\ri« 
and  Sciences,  located  at  Cold  Spring  Harbor, 
Long  Island,  will  be  hdd  for  six  weeks  begin- 
ning  July  2,  1902.  The  following  coursess  of 
instruction  are  announced:  Uigh  School 
zoology,  DiB.  0.  B.  Davenport  and  8.  R  Wil- 
liams; comparative  anatomy,  Professor  H.  & 
Pratt,  of  Haverford  College;  invertebrate 
embryology.  Professor  C.  P.  Sigerfoos,  Univer- 
sity of  Minnesota;  animal  bionomics  and 
variation.  Dr.  Davenport;  invostitration  in 
zoology,  by  various  instructors;  cryptogamic 
botany.  Professor  D.  8.  Johnson,  Johns  Hop- 
kins  University;  plant  ecolotry,  Mr.  P.  M. 
Coulter,  Washington  University,  assisted  by 
Louise  B.  Dunn,  of  Columbia  UmTersity; 
seminar  in  the  same;  bacteriology.  Professor 
F.  N.  Davis,  Bucknell  University;  investiga- 
tion in  botany;  microscopic  methods,  Mrs. 
Davenport;  nature  stuily,  .Mr.  lvo\-  S  Ilichard- 
?on,  ITigh  School,  Brooklyn,  N.  Y.  Biological 
discussions,  lectures  and  excursions  are  .ar- 
ranged for.  The  tuition  is  |S5  for  the  use  of 

'he  Inl'Ornti'rv.  Bonrd  .nnd  room  cost  ?R  per 
week.  The  director  of  the  laboratory,  who  may 
be  addressed  for  farther  details,  ia  Pzofeasor 
C.  B.  Davenport,  the  University  of  Ohicago. 

The  Ohio  State  University  announccf^  for 
the  1902  session  of  its  Lake  Laboratory  at  Son- 
dusky,  on  Lake  Erie,  courses  in  zoology, 
botany*  entomology,  crnithology,  idithyokgy. 
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and  vertebrate  and  iurertebrate  morphology. 
The  counee  of  lecturoB  and  kboratoty  instnie- 

tioD  open  on  July  7  and  continue  for  six  weeks, 
but  the  opportunitieB  of  the  laboratoiy  are 
open  to  inTwtigiBton  from  Juiw  15  to  Sqiteni* 
ber  16.    InTMtlCfttors  qualified  to  carry  on 

iii(!i-l)cn(!ont  rrsearcli  work  nrc  piven  tlie  fucili- 
titis  of  the  laboratory  free  of  tucpiiiisti,  but  per- 
sons deeiring  this  appartandtj  should  apply  to 
the  director  as  early  eonvnnu'ut  with  state- 
ment of  the  time  during  which  table  room  is 
desited.  A  detailed  eiiettlar  ouij  be  had  on 
application  to  the  director,  Frofeeaor  Heibwt 
Osbom,  ColuuihtJf,  Ohio. 

A  TELEGRAM  hiia  Ltitju  rticeived  at  the  Har- 
%*ard  Oollege  Observatory  from  Frofeaaor 
llussoy  at  the  Lick  Oli-orvntory  stating  thnt 
from  a  reoent  Crossley  photograph  Professor 
Perrine  finds  no  evidraoe  of  polariiation  in 

condonsatioti!*  .1  and  D  Of  the  nebuls  BIU- 
rounding  Nova  Persei. 

Nature  states  that  the  Russian  Geo- 
graphical Society  has  awarded  tliis  yt  ar  itf 
Constantine  ntedal  to  the  gt  oIokUi,  K.  I.  Bog- 
danovitch,  who  has  spent  several  years  in  the 
exploration  of  Central  Asia  and  has  eontrib- 
utcd  oMi?  larfre  volume  to  the  beautiful  series 
of  quarto  voiumee  edited  by  the  Society  and 
devoted  to  this  part  of  Ama.  The  Semenoff 
medal  has  been  awarded  to  Prcifrssor  Fdiiarrl 
Suess  for  bis  new  classical  work,  'Das  Antlitz 
der  Erde,'  and  the  Prjevalsky  medal  to  the 
aooksist,  Professor  Zarudnyi,  the  author  of 
several  most  valuaMn  works  on  the  birds  and 
also  the  geography  of  the  Transcaspian  region, 
and  the  anther  of  a  woih,  'Journey  to  East 
Pcrsin,'  just  published  by  the  Society.  The- 
great  gold  medal  of  the  section  of  statistics 
has  been  awarded  to  N.  V.  Slynnin,  for  his 
rcsearrlifs  into  the  ccniiMniifal  eomlif imiis  of 
the  inhabitants  of  the  Okhotsk  and  Kam- 
diatka  coasts.  Three  small  irold  medals  have 
been  awarded  to  ^for^sis.  K.  V.  Pi  tr  .v'sky,  D. 
K.  Zclcnin  and  M.  N.  Kositch  for  ethno- 
graphical works  published  in  the  excellent 
ethnographical  periodical  of  the  Society, 
Zhivayi  .'^f  irina  (Living  AnfiquHies).  Pro- 
fessor Gordyaghin,  of  Ka«in,  has  been 
awarded  the  Frjeralal^  silver  medal  for  his 
botanical  work  in  East  Russia,  and  the  8em- 


enutf  silver  medal  has  been  awarded  tu  A.  K. 
BtUatorich  for  his  jonmegr  to  Lake  Rudohi^h. 
A  number  of  small  silvrr  medals  have  also 
been  awarded,  chiefly  for  meteoroloigical  work 
in  eoaneclion  with  the  8ooiet7*s  metoorokc- 
ioal  comndttoc^  or  for  eipeditiona. 

Nature  learns  from  the  C>'ii'ni  Ohsrrver 
that  Mr.  Alexander  Agassiz  and  his  party 
have  returned  to  Colombo,  from  their  explora- 
tion of  the  Maldives.  About  three  hundred 
photographs  were  tnkoti,  principally  nf  coral- 
reef  subjects.  The  principal  work  done  was 
tiie  sounding  of  the  chsnnels  between  the 
laponn?  and  tlic  development  of  tlic  plateau  on 
which  the  atoUs  of  the  Maldives  have  been 
formed.  The  principal  atoUs  are  separated  by 
<'oin]iarativiIy  sliallow  water  in  the  central 
part  of  the  group,  while  towards  the  south, 
between  Hadnmati  and  Sttvadiva  and  Addu, 
die  depths  are  very  much  gnater— nearly  a 
thousand  fathoms.  A  line  was  nm  to  the 
w€>stward  of  Ari  Atoll  into  fifteen  hundred 
fathoms,  and  vw  \.o  the  southward  of  South 
Male  into  twelve  liundri<i  fathoms,  .'^liowinj,' 
that  the  plateau  of  the  Maldives  is  much 
steeper  on  the  west  than  on  the  east  face. 
SntindiiiRs  were-  alsii  taken  Victwcen  tlie  north- 
em  Maldives  and  Colombo,  and  they  show  that 
the  Maldives  are  separated  from  the  Indian 
continental  slope  by  a  deep  bank  of  the  ocean 
of  more  than  fifteen  hundred  fathoans  in 
depth.  The  atolls  of  the  Maldives  are  said  to 
exhibit  the  most  simple  and  primitive  condi- 
tions for  tlio  formation  <:if  atolls  whic-li  nre 
found  anyvvlieru  except  iu  some  purld  of  the 
Yucatan  plateau  in  the  West  Indies.  Atolls 
can  be  found  in  all  stages  of  frrowth,  from  a 
mere  bank  rising  to  a  few  feet  above  tlie  plat- 
eau to  banks  within  five  or  SIX  fathoms  from 

tlio  surfant'  nr  to  1)unks  which  have  just 
reached  the  surface  and  on  which  sandbanks 
or  islets  are  beginning  to  form.  Mr.  Agassis 
says  that  one  reason  for  the  sneeess  of  his 
expedition  is  that  the  charts  published  more 
than  seventy  years  ago  are  as  accurate  to-day 
as  they  were  tln  rt.  The  only  duinges  noticed 
were  changes  auch  as  the  washing  away  of 
banks  or  the  formation  of  banks  since  the 
charts  were  published;  but  these  are  changes 
without  any  special  importance. 
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VXlVEKlilTY  4\Z>  EDUCATIONAL  XEW8. 

Mk^.  CiiLLr^  P.  Huntington  has  given  ^250,- 
000  to  tlie  llurvard  Medical  School  to  erect  a 
labomtoiy  of  pnthology  and  bacteriology  in 
memory  of  the  late  Mr.  TTuiitin^r1"n.  The 
sum  of  $821^25  has  now  been  collected  which 
mokes  available  Ur.  John  D.  BoekefelWs 
gift  of  $1,0(KU»00.  Til.  fl..ii.ir^  f..  tlil-  fund 
whwc  gifts  arc  $6,000  or  over  are  as  follows: 


MisB  Mary  S.  Aniea   fS/MO.OO 

Oliver  Ames   5,000.00 

C.  \V.  Amory   10^0.00 

Anonjrmoiu    10/NX).00 

Robert  Baeon   25,000.00 

Francis  Railt.tt   10,000.00 

Mrs.  S.  Parkman  Dlake   10,000.00 

ifoliii     Bremer   .  10/KN).0O 

Mrs.  Tohn  T>   Rremer   r>,000.00 

MiM  Snruli  Biinicr   ."i.OOO.OO 

Walter  C.  Cabot   r  .ixxt  Ort 

W.  Murray  Crana,   5,000.00 

George  T.  Fabyan   25,000.00 

Mr*.  William  H.  Forbea,   5,000.00 

Atiguatua  Henwawaj   15,000.00 

Fmnds  L.  Kgginson   60,000.00 

George  Higginson   10,000.00 

Henry  L.  Higginson   10.000.00 

James  J.  HigfiinaoB..,.   10,000.00 

H.  H.  Hunnewell   12,500.00 

Mrs.  CoIUb  p.  Htintington   2SO.0O0  00 

Eben  D.  .Ionian   5,0OfHH» 

David  F.  Kimball   5,000.00 

Elliott  C.  Lee   25,000.00 

Joseph  Lee   5,000  00 

Arthur  T.  Lyman   5,000.00 

W.  L.  RiehardMn   25.000.00 

Mr.  and  Mr«.  Frwlerick  C.  Shattuck..  50,000.00 

David  SoarM   25,000.00 

Francis   Skinner   5,000.00 

John  T.  Spaulding   10,000.00 

W.  a  Spaulding   10,000.00 

James  Stillmtn   100.000.00 

Nathaniel  Thayer   25,000.00 


Wf  not  I'd  last  week  the  gift  of  £25,0<X)  of 
Mr.  William  Johnston  to  University  College. 
LtTBTpool.  We  learn  from  The  Briti^  Medi- 
cal Journal  t!i;it  tlio  £25,000  is  divid.  il  as  fol- 
lows: £lOfiO0  is  allocated  to  found  a  chair  of 
chemical  biology,  £6,000  at  5  per  cent,  interest 
to  iK?rnianently  endow  three  rrsoareh  fellow- 
ships of  £100  a  year  each.    Of  these  fellow- 


ships one  is  to  be  held  by  a  medical  graduate 
of  a  colonial  university,  a  second  by  a  grad- 
uate of  medieiiie  of  the  United  8tBtea>  end  e 

tliird  hy  a  n'sctiri-h  studont  in  rynjpf^'l "?»>•. 
The  remaining  £»,000  is  to  be  spent  in  build- 
ins  »  labomtary  adjoining  Che  Tfaompeoo.* 

Viit<  s  lulmratorir?,  t(i  ni-rotrmiodfito  the  Tropi- 
cal School,  the  professor  of  chemical  biology, 
experimental  medicine^  eompontiTe  petfaolocy, 
and  leniin  leeeordi  deptrttnenti. 

.T'  llN  I>.  KorKKKKLLEB  has  offered  to  give 
12^,000  to  the  endowment  fund  of  William 
Jewell  Oolkge.  Liberty,  ICo.,  provided  |79y 
000  additional  la  raiaed  I17  Jonwuy  1,  1908. 

Thv  rornpr  stone  of  the  -.-•■(•tifr  invl  .T'lntiu- 
istratiou  building  of  Colorado  College  has  been 
laid.  The  baUding,  to  eoat  t886.000.  will  be 
three  stories  high,  2S7  feet  long  and  0."  f.-et 
wide,  the  material  being  sandstone.  A  natural 
history  mmeum  will  be  inatalled  in  the  huDd- 
ing,  with  labocatories  for  aeientifie  inatmetion. 

The  Laboratory  of  Chemistry  and  Metal- 
lurgy, at  Lafayette  CoUe^  the  gift  of  Mr. 
James  Gayley  of  the  daas  of  '76.  will  be  dedi- 
eated  on  April  5.  The  program  for  the  dedi- 
catory exercise;;  includes  addresses  by  Presi- 
dent Ira  Remsen,of  Johns  Hopkins  University; 
President  Thos.  M.  Drown,  of  Lehigh  Univer- 
sity, and  Professor  Heniy  IL  How«,  of  Colum- 
l>in  University. 

TuE  Science  Hall,  Universitj'  of  Montana, 
was  practically  destroyed  by  fire  on  March  14. 

The  builfliiitr  wa>  (■rrrl.-'fl  tlirr-o  yrnr^  nsr,  nt 
a  cost  of  $1W/KH).  The  loss  is  covered  by 
insurance. 

At  a  conference  of  repreeentatives  of  the 

gi'vernors  of  Kinu'-  nii'l  Dalliousic  Pulletre^, 
held  at  Halifax,  the  joint  committees  unau- 
troously  arrived  at  a  aattafactory  basis  of 
iDiiiilgnmntion  for  the  fodernlii'H  "f  the  vari- 
ous colleges  in  the  maritime  pruvtnces,  which 
will  be  submitted  to  the  boards  of  governors 
of  the  TarioiiK  colleges  for  confirmation. 

At  Yale  Univerfity,  Dr.  We^sley  R.  Cr-e, 
instructor  in  comparative  anatomy,  and  l>r. 
Milton  B.  Porter,  instmetor  in  matheaaiatiQB, 
lifive  been  appointed  to  assistant  proleasor- 
ships. 
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11. 

MATURiU.  niJ^TORY  AND"  NATURAL 

KNoWl.EDC.K. 

Tuti:  detmition  of  science  as  the  aualysis 
and  elaarification  of  faets  leads  tlie  philo- 
sophical spokesnien  of  modern  scieuce  to 
believe  that  an  eiubryolopiiMil  account  of 
thinking  men  is  impossible,  because  it  leads 
them  to  believe  there  is  a  eiMum  ivliieli  is 
nitt  Il<  (  tually  impa8.sable  between  the  facts 
of  physics  and  tlx'  facts  of  cnnscioiisno?as. 

Since  the  minds  and  senses  by  the  aid  of 
whieh  ve  make  aeientifle  diseoveries  are 
generated  from  «igg»,  the  progreaa  of  em- 
Ijn'olopncal  science  must  brin£r  iis  around 
sooner  or  later  to  the  old  question :  What 
is  adenoef  "Wlutt  is  it  to  know  a  thingt 

In  this  paper  I  shall  show  the  fltneai  of 
biolcpricnl  science  for  helping  OS  to  neum,' 
sider  this  great  question. 

1.  May  it  not  be  that  we  understand  a 
tkUtg  when  me  ea»  tell  vkat  it  meant,  tmd 
use  itf 

Philosophers  tell  us  we  understand  a 
thing  when  we  comprehend  it,  but  it  is  my 
purpose  to  ask  whether  the  progress  of 

bioloirical  scienct'  tiiay  not  lead  US  to  think, 
with  Berkeley,  that  we  understanrl  a  thing 
when  we  can  tell  what  it  means  and  use  it, 
and  iriiether  this  definiticn  of  seieoee  may 
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not  help  us  out  of  the  paradoxes  of  philoao- 
I>hy,  and  make  the  way  clear  for  an  601- 
br^'ological  account  of  thinking  men. 

2.  The  proUem  of  knowing. 

Our  seaaatioos  and  thought.s  and  feel- 
iups  liitve  not  takin  plarf  anyhow  and  at 
random.  They  have  becu  so  related  in  the 
past  that  one  has  been  a  rign  which  haa 
led  ua  to  esi>eet  others,  which  have  alwaya 
come  about  as  we  expect<Ml  if  onr  knowl- 
edge has  been  sound  and  accurate. 

When  they  have  thus  ewie  abont,  we 
have  known  that  thi$  ka$  not  been  our 
(ioivfj.  W.'  have  known  too  that  it  is 
because  it  has  not  been  our  doing  that  nat- 
ural knowledge  haa  been  useful  to  us. 

One  of  the  most  praetieal  questions  that 
man  cnn  nsk  i«;  tliis :  AVlu  n.  and  how  far, 
is  our  experience  a  s«)un(i  basis  for  confi- 
dence in  things  that  we  liave  not  experi- 
enecd— sneh  things,  for  eocample,  aa  the 
animal  life  of  the  Cambrian  soa.  tho  iiidliii^- 
ular  constitution  of  matter,  and  my  own 
embryonic  history!  Since  wi  answer  to 
this  question  has  been  included  in  past 
knowing,  it  must  also  bt^  iM'luded  in  an 
account  of  knowintr.  It  is  this  question 
that  physical  science  undertakes  to  answer 
by  sdentifie  diseoveiy,  but  the  biologist 
must  ask  a  still  more  difficult  question: 
How  do  livine  beings  come  t^^  dn  uncon- 
sciously, and  without  knowing  it,  the 
things  that  are  to  their  advantafef  How 
dof's  a  livinir  being  get  safely  tin  n  'h  all 
tile  chant'i's  and  rhantros  of  life  without 
needing  to  run  its  nose  into  every  danger 
before  it  avoids  itf  How  do  some  men 
learn,  froni  n  single  experience,  what  ott» 
ers  fail  to  find  out  after  a  Lifetime  of  expe- 
rience ? 

3.  Our  hUAo^cal  tdvcaiion  hegint  at  on 

tarty  day. 

No  institution,  no  period  in  th-  liistory 
of  science,  no  stage  in  intellectual  develop- 
ment, can  lay  claim  to  the  beginnings  of 
biolo(^eal  seienoe.  Th^  are  to  be  sought 


long  before  our  entrance  into  laboratories; 
long  befoH'  tlic  Ix'triniiinirs  of"  IxMik-lenrn- 
ing.  Even  before  we  learned  articulate 
spee«sh,  the  teacher  whom  the  poet  has 
called  the  grand  old  nurse  took  us  upon  her 
knee  and  liegan  the  wonderful  story  of 
nature  for  our  delight  and  profit  and  in- 
struction ;  that  story  to  whidi  thne  is  no 
.end;  in  which  each  chapter,  aa  fresh  and 
new  as  the  first,  adds  new  mr-nning,  new 
usefulness  to  all  we  have  been  told. 

Party  at  leaat,  if  not  the  whole,  of  our 
early  education  was  biological.  We  laid 
the  foundations  of  anatomy  and  f^xpori- 
montal  jdiysiology  when  we  learned, 
through  repeated  scientific  experiments, 
that  it  is  througb  eyes  that  we  see,  throu^ 
ears  that  wo  hear,  thrrtugh  hands  that  we 
touch,  and  that  it  is  good  to  see  and  hear 
and  handle  things.  We  were  no  doubt 
led,  slowly  and  gradually,  through  innu- 
merable seientifie  ex-periments.  to  the  dis- 
covery that,  among  the  changes  tiiat  nn 
in  nature,  some  are  of  peculiar  mterest 
and  importanee  to  us;  and  we  thus  eome 

t(i  set  apart  in  our  minds,  from  anionj:  the 
things  of  whidi  our  senses  tell  us,  oi-rtain 
ones  which  seem,  because  of  their  clear 
relation  to  our  oomfort  and  diseomfort, 
and  because  of  the  quickness  with  which 
we  learn  how  to  make  use  of  them,  to  per- 
tain to  ourselves,  and  to  constitute  our 
bodies,  as  distinct  from  the  world  around 
us,  which  we  are  thus  led  to  set  over 
against  ourselves,  as  a  not-self.  It  seems 
ti«  me  that  it  is  in  tliis  way  that  we  lay 
ft  foundation,  in  the  emeeption  of  a  living 
body,  for  all  later  study  of  biological  sci- 
ence, and  no  naturalist  can  doubt  the  jrreat 
and  pennanent  value  of  this  conception; 
yet  there  is  no  more  fruitful  source  of 
paradox  and  contradiction  and  absurdity 
than  the  words  in  which  we  attempt^  at  a 
later  stage,  to  describe  this  scientiGe  dis- 
covery; for  while  a  seientifie  discovery  » 
part  of  the  language  of  nature,  our  words 
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are,  unfortunately,  an  inheritance  from 
tiie  language  of  seholastieiain. 

'   4.  Education  is  often  unconscious. 

One  may  be  educated  without  knowing 
it.  The  teacher  who  guides  instead  of 
driTing  is  nearest  the  method  of  nature. 
The  best  of  all  trninin^  is  that  which  is 
acquired  wiUi  least  efTort.  and  some  of  the 
choicest  fruits  of  intellectual  activity  have 
omie  when  effort  and  self  were  lost  in  the 
iii^iratton  of  creative  geuius. 

The  untrained  muscles  of  the  infant  are 
educated  through  exercise,  but  it  is  not 
in  aelf-coDHeiousness  that  the  child  and  the 
kitten  and  the  colt  and  the  calf  delight  in 
frolics  and  gambols  and  sports  and  games. 
It  is  only  after  the  humuu  iufaui  has  speut 
weeks  in  experimenting  that  it  aequires 
the  useful  art  of  moving  its  eyes  together, 
and  of  seeiriiT  objiM'ts  single  and  solid, 
instead  of  flat  and  tremulous.  I  do  not 
know  whether  the  child  is  conseiona  or  un- 
conscious of  this  lesson  in  the  physiology 
of  vision,  but  it  is,  assiTrpdIy,  not  llirough 
induction  from  particulars  and  deduction 
from  laws  that  the  nutritive  and  nerrous 
i^anges  couit?  aliunt,  through  whii'h  tlie 
nntsclrs  of  tlic  eyeball  beeotiu*  coordinated, 
yet  these  are  educational  changes.  So  far 
as  education  is  shown  by  doing  the  things 
that  are  advanta^'eous,  and  in  avoiding 
thoM"  that  nro  injurious,  the  anf<"?tral 
rhizopod,  which  extends  its  pseudopodia 
under  the  stimulus  of  fit  food,  and  retracts 
them  on  the  approach  of  danger,  is  edu- 
cated.  for  our  biolor.'iral  piliieation  ln-gins 
long  before  our  birth,  and  we  are  born 
educated.  Xt  is  this  truth,  no  doubt,  which 
has  led  some  to  the  strange  notion  that  life 

is  memory. 

o.  lilt  lliiiigs  nc  do  most  I'lsih/.  or 
tHOst  mi Ui  ally,  ate  twt  always  the  wisest 
thiuffs. 

The  history  of  our  mind.s,  lil;-^  tlirit  of 
our  bodies,  has  been  such  that  the  things 
we  do  most  naturally  are  not  in  all  respects 


tlie  best  for  our  present  needs.  Just  as 
there  are  bodily  parts  whieh,  while  fitted 
for  past  conditions,  are  no  longer  useful, 
and  just  as  we  have  natural  impulses  and 
appetites  which  now  call  for  repression,  so 
it  is  also  with  our  minds;  for  we  are  in  con- 
tinual daiifier  of  a  logical  fallacy  which  it 
is  llie  peculiar  work  of  natural  science  to 
correct}  since  it  is  an  incidental  rcsidt  of 
our  nattiral  history.  This  is  the  fallacy 
known  to  loKieians  as  the  fallacy  of  the 
undistributed  middle— thf  fallacy  which 
consists  ill  mistaking  a  part  for  a  whole. 

6.  The  fallacy  of  the  undisiribvted  mid- 
dle is  const itutumal. 

Our  bodiPH  Bre  so  eousfi toted  that  an 
action  which  is  at  lirst  performed  with 
diffienlty^  becomes  easier  with  each  repeti- 
tion, while  departure  from  established  cus- 
tom at  tho  mm*^  time  jrrows  harder.  It  is 
tliis  peculiarity  whieh  tits  our  bodily  frame 
for  improvement  by  practice  and  training. 
In  this,  our  minds  are  like  our  bodies,  for 
a  path  which  our  thinurhts  havo  once 
traversed  becomes  easier  with  each  new 
venture,  while  it  grows  harder  for  us  to 
ecmsider  what  lies  beyond  the  borders  of 
this  path. 

The  facts  of  nature  do  not  all  interest 
us  equally.  Some  are  more  attractive  to 
us  than  others,  and  we  must  specialize  to 
make  progress  in  knowledjre.  so  wr  arc  con- 
tinually an«l  uncuusciuualy  fixing  attention 
upon  some  [»irt  of  nature,  for  some  pur- 
pose of  our  own,  and  considerinj?  it  *in 
ilsclt, "  to  the  neglect  of  that  winCfi  does 
not  interest  us,  nor  seem  to  concern  us. 

Our  minds,  as  they  have  come  to  us  in 
coarse  of  nature,  are  so  constituted  that, 
when  we  consider  a  part  as  if  it  wcro  the 
whole,  we  are  in  danger  of  forgetting  that 
it  is  but  a  part  and  not  the  whole;  and  if 
we  make  this  mistake,  we  may  be  led  into 
opinions  whieh  seem  to  be  the  logical  con- 
elusions  of  sound  reasoning  when  they  are 
nothing  more  than  new  illustrations  of  the 
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tiireadbaie  fallacy  of  the  nndistribnted 

middle. 

7.  Fhilosoiihlcnl  nijnostxcism  comet  from 
mistaking  a  part  for  a  wItoU. 

When,  for  some  purpoae  of  our  own,  w« 
becnne  interested  in  a  part  of  nature, 
»i<'<,')ectins:,  f<ir  tlii'  time,  ns  of  iin  interest 
to  118,  its  interrelations  with  other  things, 
we  may  fall  unconaeionsly,  from  the  Teiy 
nature  of  our  mindB,  into  the  belief  that 
what  wv  hnvo  tr^rilp<l  ns  if  it  wprc  inde- 
pendent of  tho  rest  of  nature,  and  com- 
plete in  itaelf,  is  really  independent  and 
complete.  Thus  we  come  tu  re(furd  mental 
abstractions  as  indepcndi ot  thint's,  nnd 
then,  finding  that  our  abstractions  have 
no  independent  being  outaide  our  minds, 
we  bA  the  absurd  question  whether  the 
real  world  «f  Jiature  is  anythintr  l^nt  nn 
abstraction  and  a  chimera  of  our  fancy, 
and  set  ounelves  to  making  systems  of 
philosophy  to  pnll  us  out  of  the  quagmire 
of  ncniostioism  into  whieli  we  titink  we 
have  fallen. 

Berkeley  shows  that  it  is  because  we  call 
all  sheep  and  all  erows  and  all  triangles 
and  all  numlw^rs  by  generic  nnmcs,  that  we 
think  we  can  know  a  (generic  sheep  and  a 
generic  crow  and  a  generic  triangle  and  a 
generic  nnmber'— fliat  is,  a  sheep  and  a 
cnnv  and  a  triantrle  and  a  nnmbor  which 
arc  not  individual  and  particular  sheep 
uid  crows  and  triangles  and  numbers; 
and  he  believes  that  it  is  nothing  but  lan- 
i;;uage  which  makes  us  so  ready  to  mistake 
abstractions  for  independent  tbmgs,  and 
then  to  think  that  because  no  real  thing 
exists  abstractly  we  can  never  know  any- 
thing:  as  it  ronlly  is:  and  he  shows  tlnit 
'  we  need  only  draw  the  curtain  of  words 
to  behold  the  fairest  tree  of  knowledge, 
whose  fruit  is  emellent,  and  within  the 
reach  of  our  liands.'  So  firmly  rooted  in 
our  minds  is  the  notion  that  al)stract  words 
stand  for  things  as  they  really  arc,  that 
Bei^ley,  who  only  asks  us  to  use  our 


utmost  endeavors  to  obtain  a  elcar  view  of 

the  thin<^  we  would  consider,  '  separated 
from  all  that  dns-s  and  i  ricumbrance  of 
wortls  which  so  much  contributes  to  blind 
the  judgment  and  divide  the  attention,'  is 
commonly  held  to  deny  the  reality  of 
things,  because  he  denies  that  any  real 
thing  exists  abstractly. 

Tyler  traces  our  habit  of  mistaking 
abstractions  for  independent  things,  and 
(he  doubt  of  the  reality  of  thintjs  which 
arises  in  the  mind  of  the  philosopher  when 
be  difloovers  that  no  real  thing  exists 
abstractly  to  the  primiiiv.'  culture  of  s<iv- 
agcs,  and  it  is,  no  doubt,  bpransc  there  is 
still  much  of  the  savage  in  us  ail,  that  we 
try  to  distinguish  the  appearance  of  things 
from  those  things  in  themselves  of  which  the 
nppearanct^  are  thought  to  be  the  ghosts. 

May  we  not  trace  still  farther  back  the 
habit  of  mistaking  abstraetiwas  for  inde- 
pendent things,  and  ask  whether  it  may 
not  bp  fin  imfortunato  incidental  result  i;>f 
that  litncss  of  living  beings  for  education 
which  is  older  than  the  trilobitest 

It  is  not  the  valne  nor  the  reality  of 
pcnoralization.s.  bnt  their  independent,  or 
abstract,  reality,  that  is  called  in  question. 
A  generalization  is  as  real  as  a  pain,  and, 
like  a  pain,  it  may  have  the  greatest  valne, 
and  fall  our  attention  to  other  real  and 
important  tilings  wluch  might  have  es- 
caped notice,  and  it  may  thus  help  us  to 
foresee  or  direct  nature. 

If  the  pain  were  not  my  pain  it  would 
not  be  fit  all:  yet,  whilo  its  being  is  rela- 
tive to  me,  this  relation  to  me  is  not  all  the 
being  it  bos.  No  fact  is  more  eertsin  than 
that  I  do  not  make  n>y  pain,  for  if  it  were 
my  doinir  it  conld  not  call  my  attention  to 
unnoticed  things,  nor  have  any  value  as  a 
warning  of  danger.  Is  it  not  ignorance  of 
this  simple  truth  which  has  led  some  to 
lliink  that  our  pain  is  our  own  doine.  and 
that  we  need  oniy  stop  doing  it  to  make  an 
end  of  itT 
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All  I  know  about  the  trilobites  and  the 
inoons  of  Jupiter  is  relative  to  me;  yet  tlie 
trilobites  were  real  millions  of  yean  before 

any  niituralist  knew  them,  and  the  moons 
of  Jupili  r  would,  no  doubt,  still  be  real, 
even  if  all  life  should  come  to  an  end  upou 
earth. 

8.  Our  bodies  are  real,  but  their  reality 
is  in  ikeir  inierrelationt  with  our  envirou- 
meut. 

The  duld*s  diaeorery  that  its  body  is  of 

peculiar  interest  and  importance  to  it,  and 
peculiarly  within  its  control,  is  a  real  sci- 
cutiOc  discovery.  Living  things  are  real 
things,  and  we  ean  never  know  too  mneh 
about  them;  but  their  reality  i^^  in  their 
intierrelations  with  tbe  rcs\  df  nature,  and 
not  in  themselves,  nor  in  their  relations  to 
tia.  Surely  this  is  good  sense  and  good 
aeience.  No  physiologist  who  studies  the 
waste  and  repair  of  living  bodies,  no  nat- 
uralist who  knows  living  beings  in  their 
homes,  no  emhryologist  who  studies  the 
influence  of  external  conditions  upon 
d<nelopment,  ean,  for  an  instant,  admit 
tliat  living  beings  are  self-sufficient  or  self- 
snstiiimng,  or  that  their  being  is  in  them- 
selves;  for  the  line  we  draw,  for  better 
study,  between  living  beinfrf  and  tlie  exter- 
nal world,  is  not  one  tliat  we  tind  in 
natare,  bnt  one  that  we  make  for  oor  own 
purposes. 

The  external  world  of  a  living  thing  is 
as  much  a  part  of  it  as  its  histological 
stroetnre.  If  the  envirmiitaent  of  its  body, 
or  of  any  cell  within  its  body,  were  differ- 
»'nt,  neithi  r  coll  nor  body  would  be  wlmf 
it  is,  and  if  tliey  had  no  euviroumcut  they 
would  not  be  at  all,  for  neither  eggs  nor 
seeds  nor  desifcated  rotifers  exist  ab- 
stractly. A  self-sufficient  and  <;i  lf  con- 
tained living  thing  is  as  fabulous  as  a 
icriflin  or  a  eentanr,  bat  no  naturalist 
thinks  for  an  instant  that  this  truth  casts 
any  doubt  upoD  the  real  enstenee  of  living 
things. 


If  the  being  of  a  living  thing  is  in  its 
interrelations  with  the  world  around  it, 
as  Berkeley  tells  ns  it  is,  and  not  in  its 
interrelations  with  us,  as  thr  pliilosophers 
tt-ll  us  it  is,  is  it  not  clear  that  we  can 
never  hope  to  know  all  there  is  to  know 
about  itt  But  is  it  not  equally  elear  that» 
so  far  as  we  do  know  it,  we  Imow  it  as  it 
is^ 

Does  the  responsibility  for  the  notion 
that  we  ean  never  know  a  living  being  as  it 

really  is  rest  upon  the  shoxdders  of  the 
nalnralist  who  knows  that  its  being  is 
dependent  and  relative  ?  Is  it  not  rather 
to  be  laid  to  the  diarge  of  the  philosopher 
who  believes  in  its  abstract  or  :  1  ]  ndent 
existence,  and  is  lod  to  donlit  its  n-aiiiy  by 
the  discovery  that  abstractions  have  no 
independent  ezisteneef 

Ijocke  reminds  us  that  "we  see  and 
pprcciv«'  some  of  tho  motions  nnd  jn'osscr 
operations  of  things  here  about  us,  but 
vdience  the  streams  come  that  keep. all 
these  enrious  machines  in  motion  and 
repair,  how  conveyed  and  modified,  is 
beyond  our  notice  and  apprehension;  and 
the  great  parts  and  wheels,  as  I  may  say, 
of  this  stnpendons  fabric  of  the  universe 
may.  for  aught  we  kimw,  havo  such  a  mn- 
ncction  and  dependence  in  their  influences 
and  operations  one  npon  another,  that  per- 
haps things  in  this  oar  mansion  would  put 
on  quite  nnother  face,  and  cease  to  ho  what 
they  are,  if  .some  one  of  the  stars  or  great 
bodies,  ineomprehensibly  remote  from  us, 
shovdd  cease  to  be,  or  to  move,  as  it  does. 
This  is  certain:  thinirs,  howovr-r  absolute 
and  entire  they  seem  in  themselves,  arc  but 
retainers  to  other  parts  of  nature,  for  that 
which  they  <  r  i  ,  »st  taken  notice  of  by  us. 
Their  olisci-vaMc  qnalitiis.  fn'-tions  nnd 
powers  are  owing  to  something  without 
them;  and  there  is  not  so  complete  and 
perfect  a  part  that  we  know  of  nature, 
which  dees  not  owe  the  beit::'  it  hag,  and 
the  excellencies  of  it,  to  its  neighbours;  and 
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we  must  not  confine  our  thoughts  within 
the  surfuce  of  any  body,  but  look  a  great 
deal  farther,  to  eomprebend  perfectly  those 
qualities  that  are  in  it." 

9.  The  hci»g  of  thinns  is  real,  but  is  it 
in  themselves,  or  tn  their  ititcrrelatioHsf 

la  it  aa  a  aelf-oontained  and  aelf-anffi* 
cient  being,  or  as  part  of  the  uuivcrso,  that 
the  stono  illustrates  the  law  of  frruvitationt 

When  Sir  Isaac  Newton  iimdo  his 
apeeeh  ahout  the  child  and  the  pebble: 
"Did  he  mean,"  asks  Di-  Ilolmos,  "to 
speak  slitrhtinjjly  of  n  pi  bhli-f  Of  a  spher- 
ical Holid  which  stood  sentinel  over  its 
compartment  of  space  before  the  atone  that 
beeame  the  pyramids  had  grown  solid,  and 
has  watched  it  until  now!  A  Imily  wliioli 
knows  all  the  curreula  of  force  that  trav- 
erse the  erlobe;  whioh  holds  hy  invisible 
threads  to  the  ring  of  Saturn  and  the  belt 
of  Orion!  A  body  from  the  contempla- 
tion of  which  an  archangel  could  infer  the 
entire  iaorgaide  nniverae  aa  the  simplest 
of  corollaries!  A  throne  of  the  aU-pervad- 
ing  Deity,  who  hns  puitlod  its  every  atom 
since  tlie  rosary  of  heaven  was  strung  with 
beaded  stars  I 

"The  divinity  student  honored  himself 
by  the  way  in  which  he  rcmivcd  this.  He 
did  not  swallow  it  at  once,  nor  did  he 
reject  it;  but  he  took  it  as  the  pickerel 
taki  s  tlic  Iiait,  and  carried  it  oft"  with  him 
tn  iiis  li  iK-  (\n  the  fourth  Story)  to  deal 
with  at  his  leisure." 

10.  May  noi  ihe  noiion  that  our  mind* 
are  in  our  heads  he  ihie  to  (he  faUacjf  of 
the  undistributed  middle f 

Our  welfare  and  oiu*  existence  depend 
upon  the  soundness  and  safety  of  our 
brains,  and  knowledge  of  real  brains  and 
(h<"ir  functions  is  .  f  the  utmost  value  and 
importance,  but  would  it  liave  aixy  value  if, 
knowing  only  the  appearance  of  brains  in 
our  mind^  we  were  altogether  put  off  with 
false  appearan<*e«j,  nnd  l  oul  l  never  know 
braina  as  they  are  in  themselves  t 


it'  the  being  of  a  living  bram  is  not  in 
itself,  but  in  its  interrelations  witli  nature, 
we  do  know  brains  aa  they  really  are  when 
we  discover  these  interrelations;  but  if  tlie 
being  of  a  brain  is  not  absolute  and  inde- 
pendent, but  dependent  and  relative,  what 
are  we  to  think  of  the  notion  that  oar 
minds  arc  shut  up  inside  our  heads?  May 
not  this  also  be  an  illustration  of  the  fal- 
lacy of  the  undistributed  middle!  My 
mind  to  me  a  kingdom  ia,  but  I  find  nO' 
reason  to  think  this  kingdom  is  a  miero- 
eosm— a  little  world  set  over  nifHinst  the 
great  kingdom  of  nature.  My  kingdoni  is 
the  great  universe  itsdf,  the  starry  heav- 
ens, and  the  geological  history  of  the  earth, 
and  everything  elst-  T  know,  and  my  mind 
grows  as  more  and  more  of  nature  becomes 
mine  by  right  of  diseovety.  So  far  as  I 
know  the  Ichthyosaurus  and  the  ringa  of 
Saturn,  these  things  are  in  my  mind:  and 
if  the  things  I  know  were  really  shut  up 
in  my  skull,  tiiese  things  would  be  inride 
my  skull ;  but  there  is  no  room  there  for 
real  whales  and  rr-al  mefrnthfriiims.  so  phi- 
losophers tell  roe  I  can  never  know  any- 
thing as  it  leaUy  is,  because  the  only  uni- 
verse I  can  think  of  or  consider  is  the  one 
I  know. 

Stone  walls  do  not  a  prison  make,  nor 
iron  bars  a  eage.  May  we  not  owe  to  the 
fallaey  of  the  undistributed  middle— to 
our  tiseful  ability  to  fix  nnr  attention  nprin 
a  part  of  nature,  and  to  temporarily 
uegleet  that  which  does  not  for  the  time 
interest  us  nor  seem  to  concern  us,  and  to 
thf  ffirolossness  whif^b  p'Tiiiit*;  n«;  In  think 
That  what  we  have  considered  by  itself  for 
our  own  purposes  is  really  self-ctmtained 
and  self-sufficient— may  it  not  be  to  this 
lhal  we  owe  the  notion  r>f  a  mind  shut  ui> 
iu  a  head,  and  knowing  nothing  but  the 
dissected  and  distorted  shadows  which  the 
unknown  and  unknowable  real  world  easts 
on  tlie  walls  (if  its  prison  through  its  nar' 
row  and  grated  windows  t 
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11.  llhtsions  and  hallucinations  do  not 
show  that  the  world  I  know  is  unreal,  nor 
do  they  tfcow  that  iU  reoliiy  is  relative  io 
me. 

Deceptions  and  illusinns  and  halhioina- 
tious  are  not  unreal.  They  are  matters  of 
faet  of  which  the  pliysiologist  and  the 
pathologut  and  the  physician  are  finding 
ont  the  meaning,  and  findin!;  too  a  way  to 
make  use  of  tliis  meaning,  by  scienlilic  dis- 
covery, while  common  folks  mistake  their 
meanintr,  just  aa  we  mistake  the  meaning 
of  other  matters  of  fact  when  we  lliink  we 
know  more  than  we  have  found  out. 

Comprehension  is  the  gathering  in  of 
generaliiationa  into  a  hypotheaia,  but  while 
any  plaTinihle  hypothesis  may  «;ntisfy  idle 
curiosity,  it  has  no  scientific  status  unless 
it  leads  to  the  disco veiy  of  facts  and  the 
eontrol  of  nature. 

Wien  the  ignorant  man  who  has  lost  his 
foot  feels  the  sensation  which  lie  has 
learned  to  call  pain  in  his  toes,  he  says  his 
foot  ia  uneasy  in  ita  grave.  ^Vlien  the 
learned  philosoplur  tells  him  his  pain  is 
an  illusion,  he  may  justly  dednrc  that  he 
knows  his  own  feelings  better  than  any  one 
dae,  however  learned.  The  pain  ia  real, 
but  when  he  satisfies  himself  with  the 
notion  that  his  foot  is  unensy.  he  mistakes 
a  hypotliciiis  for  a  fact,  like  the  philoso- 
pher, while  fhe  man  of  msienee  diaeovars 
tliat  the  sensory  nerve  is  irritated  some- 
v  }i-      else  tiiau  at  its  cndinqs  in  the  toes. 

12.  lusttad  of  showing  that  we  can  never 
know  9»iftking  as  it  redly  is,  may  not  the 
notion  that  knowledge  is  comprehension  be 
a  uftr  ilhistrfifion  of  the  fdUocy  of  the 
vndt.itnbtited  middle? 

We  eomprehend  fhinga  when  we  know 
them,  hut  it  does  not  follow  that  when  we 
eoTiiprchctu!  them  we  know  them,  for 
knowledge  may  be  comprehension  and 
something  more. 

The  resemblancea  between  things  are 
summarized  hy  elaarifying  or  comprehend- 


ing them,  but  Locko  has  reminded  us  that 
knowledge  is  the  discovery  of  resemblances 
and  differsnees.  So  far  as  we  know 
nature,  it  exhibita  universal  order  in  end- 
less diversity;  not  order  here  and  diversity 
there,  but  order  in  diversity.  Can  we 
know  any  two  things  are  alike  without 
knowing  they  are  diflCerentf  We  may,  for 

some  piirposo  of  nnr  (nvn,  fix  rmr  attenlirui 
upon  the  order  of  nature,  neglecting  the 
diversity,  but  things  do  not  cease  to  be 
beeauae  th^  do  not,  for  the  time,  seem  to 
concern  lis. 

Are  the  order  of  nature  and  the  diver- 
sity of  nature  either  two  things  or  one 
thing  aeen  from  two  atandpointat  Are 
lhf»y  not  rather  two  narrow  and  imperfect 
views  of  the  natural  world  which  lies  be- 
fore our  eyest  Have  we  any  way  to  find 
out  either  the  unily  of  nature  or  the  dtver< 
sity  of  nature  pxeept  scientific  discovery? 
May  not  the  notion  that  while  we  discfiver 
the  laws  of  nature,  we  deduce  from  these 
lawa  the  diversi^  of  nature,  and  our  eon> 
trol  of  nntnre,  be  an  illustration  of  the  Tal- 
laey  of  the  undistributed  middle?  Is  a 
scientific  law  anything  more  than  a  sum- 
maiy  of  paat  experience,  ytinod  to  confi- 
dence in  the  cnntinuitij  of  naturet  Do  we 
ever  know  that  we  can  foresee  or  control 
nature,  even  in  repeating  the  simplest  sci- 
entific experiment,  until  we  have  sno- 
ceeded  t 

13.  Biological  science  is  pfculinrly  fitted 
for  calling  to  our  attcnlion  the  diversiiy 
of  nature. 

Wliile  analytical  science  is  making  mar- 
vellous revelations  of  the  order  which  per- 
vades the  apparent  disorder  of  nature, 
showing  ua,  by  the  metiiod  of  analysis  and 
Kcneralization,  the  most  astonishing  proof 
rf  order  and  regularity  in  the  course  of 
events  which  had  seemed  to  be  chaotic,  bio- 
logieal  seienee  ia  continually  recalling  to 
our  attention  the  divei-sity  of  the  statis- 
tical data,  and  making  equally  marvellous 
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nnd  cqimlly  instruL'tive,  pr'v>'lnfiotis  nf  the 
inexliaiistibie  variety  of  nature.  We  talk 
abont  humanity,  but  we  know  and  deal 
with  I\>ter  and  Henry  and  Thomas  and 
Blaek  Jim  and  Yellow  .John.  We  need 
proper  name-s  for  all  the  animals  that  we 
are  well  acquainted  with.  The  aoologist 
tells  ufl  about  the  genus  Equus,  but  if  he- 
has  any  prnrficMl  dealincrs  with  horses,  lie 
never  sa^  s  one  horse  is  the  same  as  another, 
or  even  that  a  hone  is  the  same  to-day  as 
ho  was  yesterday,  for  even  if  he  be  neither 
•sick  nor  laine  nor  huntrry.  lie  is  one  day 
aearer  the  end  of  his  usefulness. 

Tlie  hotasbt  talhs  learnedly  of  Ckryj«i> 
ihewtum  indie  it  m.  but  the  florist  sells  gold- 
en weddiuff  and  ivmy  and  fair  dawn  and 
snow  queen  and  hundreds  of  othera.  For 
many  seientifie  purposes  it  is  neeeasary  to 
give  proper  names,  or  designating  num- 
bers, to  seedliTifX  jilants,  aiitl  it  may  be  that 
if  the  chemist  were  dealing  with  individ- 
uals, instead  of  averages,  lie  might  need 
proper  names  to  tell  to  others  bis  discov- 
eries about  iiinlivules  and  atoms. 

14.  Are  idcnlity  and  diversity  absolute 
or  reUtiivet 

To-day's  sun  is  the  same  as  yesterday's, 
yet  th<'  chniit'e*!  whieh  'jo  on  in  the  mm. 
from  day  to  day,  are,  no  doubt,  violent  and 
rapid  beyond  our  utmost  means  of  m^s- 
urement  or  expression.  We  say  to-day's 
sun  is  the  same  as  yesterday's  when  we  are 
intere-sted  in  the  dawn  and  the  daylight, 
and  in  the  flight  of  timev  and  in  the 
ehange  of  seasons,  and  in  the  transit  of 
Venus,  and  in  tho  stn^iility  of  tho  snlar 
system  ;  but  we  say  it  is  nut  tiie  same  when 
we  arc  interested  in  sun-spots,  and  in  the 
foil  of  meteorites,  and  in  eombnation  and 
the  dis.sipation  of  enoiLn^.  "Wlien  wc  sny 
the  solar  system  is  stable,  we  do  not  mean 
that  it  is  really  stable.  We  only  mean  that 
the  course  of  its  progress  from  some  past 
conditiim  to  some  future  eondition  has  no 
obvious  practical  relation  to  our  own  atlairs. 


We  seldom  lose  sii^rht  uf  tlie  diversity, 
or  individuality,  of  familiar  living  things 
in  onr  interest  in  their  resemblaneea.  We 
do  not  say  one  horse  is  the  same  as  another 
belwwn  the  shafts.  "We  say  he  is  as  good 
as  another,  or  will  serve,  or  that  he  is  the 
same  guhstanUaUif,  meaning,  by  Ihese 
words,  the  same  substantially,  or  the  tatne 
i>t  substance,  fhnt.  while  he  is  not  the  same, 
we  will  'accept  him  as  a  substitute ;  but  no 
one  with  worldly  wisdom  trusts  the  strange 
horse,  even  so  far,  before  he  has  te.sted  Iiis 
opinions,  and  those  of  tlie  horse  dealer,  by 
scientific  experiment  and  verification. 

Biological  sdoiee  has  peeoliar  fitness 
for  guarding  us  from  the  fallacy  of  the 
undi.stributed  middle,  and  for  teaching  us 
that  it  is  only  through  verification  that 
guesses  become  knowledge,  becanae  its  sub- 
ject matter  lies  midway  between  tboee 
'exact'  sciences  in  whieli  we  arc  told  that 
figures  cannot  lie,  on  the  one  hand,  and,  on 
the  other,  those  soeial  and  politieal  sei- 
onees  which  show  us  continuslly  how  easily 
one  nmy  lie  with  figures.  When  we  have 
verified  a  hypothesis  so  often  that  we  are 
'satisfied,'  we  call  it  a  'law  of  nature,' 
and  we  build  as  firmly  upon  it,  and  tniat  to 
it  as  implicitly,  and  ffovern  onr  actions 
by  it  as  unhesitatingly,  as  if  it  were  cer- 
taiu,  and  in  all  that  concerns  our  conduct 
we  make  little  or  no  differenee  between  it 
and  certain  knowledge.  In  this,  cxprri- 
ence  is  continually  demonstrating  our  wis- 
dom, but  if  the  discovery  that  hypotheses 
have  no  independent  eztstmee  leads  us  to 
believe  that  we  can  never  know  the  real 
world  of  nature,  is  it  not  time  to  reexam- 
ine our  notions? 

The  laws  of  nature  are  real,  bnt  their 
reality  is  not  independent  nor  absolute, 
because  the  unity  of  nature  is  unity  in 
diversity,  and  diversity  in  unity. 

If  the  views  that  are  here  advanced- 
views  llial  are  in  no  way  oricfina!  with  rae 
—are  accepted;  if  the  reality  of  the  nat- 
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Vtnl  world  ia  in  the  interrelations  between 
things,  and  not  in  unknown  and  vuiknou- 
ablc  things  as  they  are  in  themselves; 
does  it  not  follow  that  aoientifie  diaeov> 
ery  is  the  only  way  to  learn  the  differ- 
ences betwopn  things,  just  as  it  is  the  only 
way  to  leara  the  resemblances  between 
things  t  When  we  say  two  things  are  the 
same,  must  we  not  also  say  what  are  the 
relations  with  rpf«'rcnee  to  which  they  are 
the  same?  When  we  say  they  are  differ- 
ent, must  we  not  also  say  what  are  the 
relations  with  reference  to  whieh  they  are 
difforont?  Is;  there  any  way  except  soien- 
tilic  discoverj'  to  lind  this  out ! 

15.  The  bMogical  problem  of  species. 

Fifty  years  ago  many  naturalists 
thoii^'ht  that  all  livitiir  tilings  of  a  Icitu!  arf 
fundamentally  and  absolutely  alike  in  cer- 
tain speeifle  ebanusten,  and  that  it  is  only 
in  characters  that  are  not  apoi-ific  that  they 
differ;  but  more  exact  study  Ims  failed  to 
show  us,  in  any  living  being,  any  charac- 
teristic whatever  which  does  not  exhibit 
diversity  from  others  of  its  kind,  as  well 
a<i  rf'scniblnnccs ;  for  the  notion  that  cer- 
tain characters  arc  generic,  while  others 
are  diflferential,  ia  an  illnstration  of  the 
fallaey  of  the  nndistributed  middle,  as  is 
also  the  nttrinpt  to  analyze  living  beiDgs 
into  characters. 

After  the  long  controversy  between 
those  who  asserted  the  inunutalMlity  of 
spccii  s,  and  thnsp  who  declared  thnt  spe- 
cies are  mutable,  seeine<l  to  be  happily 
ended  by  the  scientific  demonstration  that 
species  have  a  natural  history,  there  arose 
a  now  sf'linnl  of  naturalists,  who  n'^s^  rlnd 
that  species  have  no  existence  in  nature 
because  no  two  living  beings  arc  identical 
m  any  respect  whatever.  At  the  present 
day,  many  naturalists  me  rot nrniiiir  to  a 
modification  of  the  old  notion  of  species, 
and  are  teaching  that  wliile  the  mutability 
of  apedes  is  due  to  ehanijes  in  the  interre* 
lations  between  living  beings  and  the 


world  around  them,  stability  is  inherent  in 
tlie  living  beings,  OS  they  are  in  thenuelve$ 

by  birth. 

If  the  view  whieh  is  here  advaneed  be 

correct,  the  specific  stability  of  the  indi» 
viduals  of  a  species  is  real,  and  ns  inde- 
pendent of  us  as  the  stability  of  the  sun 
in  the  heavena,  but  when  we  say  the  indi- 
viduals of  a  apedes  are  alike,  we  must  also 
say  what  are  the  relatieiis  with  reference 
to  which  they  are  alike,  for  the  stability 
of  species  and  the  mutability  of  spedea  are 
not  two  facts,  imr  the  same  faet  from  two 
points  of  view,  but  two  narrow  and  imper* 
feet  views  of  the  same  fact. 

Thns,  for  example,  individual  sheep  are 
alike  for  certain  purposes  of  the  zoologist 
and  the  paleeintoloirist.  They  are  alike  tO 
the  embrj'ologist  and  to  the  anatomist,  and 
to  the  physiologist,  so  far  as  theae  seien- 
lific  students  are  not  eooeerned  with  their 
difrer(Mu»es.  Tliey  are.  no  doubt,  alike  to 
the  hungry  wolf,  and  to  the  geese  that 
graze  in  the  same  pasture— to  their  com* 
petitors  and  enemies  in  the  struggle  for 
existence.  They  are  alike  in  tbcir  sexual 
affinity,  so  far  as  there  is  no  sexual  selec- 
tion. They  are  alike  in  the  physiology  of 
reproduction,  and  in  their  phystologieal 
activity  in  frpneral.  so  far  a.s  they  do  not 
differ  in  fertility  and  in  constitution.  On 
the  other  hand,  they  are  different  to  the 
stock^braeto,  and  to  the  shepherd,  to  the 
sheplierd's  dn<r.  to  their  lambs,  and,  no 
doubt,  to  each  other. 

As  wc  learn  more  about  sheep,  we  learn 
more  about  their  identity  and  more  abont 
their  diversity,  but  this  dees  imf  sla  w  that 
the  identity  and  diversity  are  in  us  and 
not  in  nature.  It  only  shows  that  neither 
the  identity  nor  the  diversity  has  any  inde- 
pendent existence  in  nature  abstraeted 
from  the  living  beings. 

16.  Arc  uihcntancc  and  variation  two 
processeSf  or  two  pariitd  and  impetfeet 
vmes  of  the  tame  procesef 
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If  no  two  individual  living  beiii(,'s  are 
alike;  if  the  stability  of  bioIn<,'icul  lypes 
niuuuii  thai  tiie  uberruuL  liuve  btieu  exter- 
minated in  the  atruggle  for  exiatenee,  and 
if  the  modification  of  a  type  is  an  indica- 
tion of  a  change  in  the  standard  of  exter 
luinatioui  are  not  inheritance  and  varia- 
tion two  partial  and  imperfect  viowa  of 
the  selective  process!  When  the  einbryol- 
rifrist  seeks  in  the  gpnn  fnr  the  material 
hasis  of  inheritance,  and  fc)r  the  mechan- 
iim  of  variation,  ia  he  not  searehing  for 
aomeiliiiiL'  which  has  no  independent  exist- 
ence"  Must  he  not  seek,  in  t!ie  inffrreln- 
tions  between  living  beings  and  their 
onviromnent,  and  not  in  the  living  heings 
as  they  are  in  themsi  lvcs,  for  that  of  which 
he  is  in  KenrehT  Do  not  they  who  think 
that  nulund  selection  must  be  supplied 
with  the  raw  material  hy  a  raeehaniam  for 
variation  befi  ic  it  ean  do  anything,  both 
personify  the  selective  proeew  and  forget 
the  diversity  of  nature! 

17.  Does  physical  analysis  give  on  ade- 
quaic  (uxtmni  of  (he  organisation  of  Ximng 
bodies  f 

rhysical  analysis  resolves  organised 
bcinga  into  oigans  and  tiasues  and  eells 
and  physidogical  tuiits,  bnt  doea  this 
analysis  (?ivc  an  adequate  aeeount  of 

organization ! 

The  bodies  of  two  allied  animala  are 
alike  in  struct iire.  They  are  composed  of 

organ*  wliiih  !irc  «i«id  to  exhibit  funda- 
mental unity  btkmd  superticial  diversity, 
for  they  are  practically  identical  in  hia- 
tory,  and  for  raost  of  the  purposes  of  the 
anatomist  ami  tbe  pliysiolnirist  and  the 
/biologist.  From  this  point  of  view,  and 
from  many  others,  they  are  identical  in 
structure,  yet  the  differences  between  them 
<io  not  cease  to  be  because  tbi  y  «lo  not  con- 
cern us,  nor  because  they  escape  our 
notice,  for  while  the  identity  ia  real  and 
important  and  significant,  it  haa  no  ab* 
street,  or  independent,  reality. 


'Were  the  heart  of  one  man,'  says 
Maudsley,  '  to  be  placed  in  the  body  of 
anotlicr,  it  would  probably  luake  no  differ- 
ence in  the  eirenlation  of  the  blood,  but  it 
nii;rht  make  a  real  difference  in  the  temper 
"f  his  mind.'  Does  not  the  analniry  of 
uutuit:  lead  \is  to  ask  wliether  it  might  not 
be  expected  to  make  a  difference  in  the  eir> 
dilation  of  his  blood  as  well  as  in  the  tem- 
per of  his  iiiind?  If  our  knowledge  of 
hearts  were  as  luiuute  and  individual  as 
our  knowledge  of  men,  might  we  not  need 
a  proper  name  for  each  heart  ai  nudl  aa 
we  need  one  for  each  man ! 

If  the  interest  of  the  histologist  in  the 
reeemblaneea  between  the  tieeaes  of  one 
animal  and  those  of  another  leads  him  to 
lose  sijrht  of  their  eimstitutional  differ- 
cnces,  he  is  in  danger  of  mistaking  an  ab- 
atraetion  for  a  reality,  for  while  the  ieien- 
tific  basis  of  histology  in  the  resemblances 
between  the  tissues  of  one  animal  and 
those  of  another  is  real  and  significant,  it 
baa  no  afaetraet,  or  independent,  reality. 

"From  Uie  morphological  standpoint," 
says  Ilertwig,  quoting  from  de  Vries,  "we 
may  properly  regard  Uie  cell,  apart  from 
the  organism,  ae  an  individual,  but  we 
must  not  forget  that  it  is  by  abstraction 
that  we  do  so.  PhysioldL'ieally  the  eell  is 
an  individual  only  when  actually  isolated 
and  independent  of  an  organiam.  From 
this  standpoint,  every  abetraetion  ia  a 
blunder." 

When  we  say  a  multicellular  organism 
ia  a  unit,  must  we  not  also  say  what  are 

the  relations  with  reference  to  wliich  it  is 

a  unit!    When  we  say  its  constitrient  cells 
are  units,  must  we  not  also  say  what  are 
the  ecmditiona  with  reference  to  which 
are  unitat  Have  we  any  way  to  find  these 

thinfrs  out  except  .selentific  discover^'* 

18.  Is  cell-dxfferentiation  inherent  or 
indueedt 

A  thonghtful  and  distinguished  natural- 
ist tells  us  that  while  the  differentiatioii  of 
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the  cells  which  arise  from  the  egg  is  some- 
times inherent  in  the  ogg,  and  sometimes 
induced  by  the  couditioiis  oi  development, 
it  ifl  more  oommonly  mixed ;  \m%  may  it  not 
bo  the  mind  of  the  embryologist,  and  not 
the  natnral  ■world,  that  is  mixed  ^  Science 
does  not  deal  in  compromises,  but  in  dis- 
Qoveriee.  When  we  tay  the  derelopmeiit 
of  the  egg  is  inherent,  mutt  we  not  also 
say  what  are  the  relations  with  reference 
to  whidi  it  ia  inherent t  When  we  say  it 
in  induwd,  mint  we  not  also  say  what  are 
the  relations  with  reference  to  which  it  is 
induced?  Is  tliere  any  way  to  find  this 
out  except  scientitic  discovery  t 

19.  Are  the  hemfieidl  effects  of  pnctiee 
and  tnmnng  and  education  and  opporitt* 
tiihf  innaie  or  supcraddid? 

Van  we  hope  to  answer  this  question,  a 
priori,  by  deduction  from  hypotheeeet  la 
there  any  more  value  in  Weismann's 
demonstration  that  acquired  ehanietei-s 
cannot  be  inherited  than  tliere  is  in 
Haeekd's  declaration  that  the  inheritance 
of  acquired  eharaetera  is  a  neeenary  axiom 
of  the  jnonistif  creed? 

Such  facts  as  arc  in  my  possession  seem 
to  me  to  show  that,  while  we  need  oppor- 
Innities  to  make  the  best  of  our  natural 
abilities,  no  one  can  do  his  part  in  any 
station  ill  life  without  natural  aptitude. 
As  my  opinion  is  not  a  deduction  from  a 
])\'potheftis,  I  hold  it  lightly,  and  suhject  to 
revision  and  coriection. 

20.  May  not  the  biological  notion  of  a 
living  tubetanee  he  an  Ultutratien  of  the 
fallacy  of  ihe  undistributed  muJdIef 

When  we  say  all  living:  thin^rs  are  alike 
in  substance,  I  cannot  discover  tliat  we 
mean  anything  more  than  we  mean  when, 
admitting  some  report  of  a  conversation 
as  a  snbstitnte  for  the  truth  for  some  pur- 
pose that  we  liave  in  view,  we  say  it  is  the 
same  in  substance  as  the  original  eonTcrsa- 
tioii. 

The  modwQ  naturalist  is  so  well  aware 


of  tlie  endless  diversity  of  living  things 
that  lie  never— that  is,  hardly  ever— 
tliiuks  tiiat  because  one  amoiba,  or  one 
yeast-plant,  or  one  horse,  wM  serve  entain 
purposes  of  experiment,  and  demonstra- 
tion, and  instniction.  as  well  as  another, 
they  are  alike  in  any  respect  whatever. 
21.  Condfution. 

As  my  only  purpose  is  to  do  what  I  can 
to  make  the  way  clear  for  the  progress  of 
embryological  science,  by  trying  to  free 
my  own  mind,  and  tiie  minds  of  otherSy 
from  all  notions  which  imply  that  embry> 
ological  science  is  impo^ble,  and  not  to 
give  a  natural  history  of  mind,  X  have 
passed  Iqr  many  important  sheets  of 
human  knowkdfc  without  notice.  But, 
before  I  close,  I  ask  you  to  take  away  with 
yoUt  and  to  consider,  this  familiar  fact: 
Philosophers  tdl  us  we  may  wm»  at  truth 
by  deducing  it  from  certain  first  prin« 
ciples  which  are  self  evident  to  the  normal 
man,  and  they  talk  about  the  normal  man 
as  if  he  were  a  prominent  citizen,  the 
familiar  aequaintance  of  all  who  have  any 
claim  to  be  considered  men  of  intellect, 
and  a  wcll  known  face  even  to  the  com- 
mon herd.  The  naturalist  declares  he 
knows  no  such  person,  that  all  mexL  are 
individual  and  particular  men,  and  the 
normal  man  a  fictitious  character,  and  a 
statistical  average  without  opinions. 

If  the  natniaUst  is  honest  with  himsalf, 
it  seems  to  me  that  he  cnnnnt  fail  to  come 
in  time  to  hold  his  most  cherislied  convic- 
tions suhject  to  revhdon,  and  to  value  them 
only  when  they  are  verified  by  laying  them 
alongside  nature,  and  to  regard  absolute 
truth  and  nee^aary  truth  as  meaningless 
words,  because  the  behug  of  things  is  not 
absolute  but  relative  to  everything  else  in 
nature. 

The  truth  that  kiiowledge  is  not  abso- 
lute, but  relative,  is  held  to  he  the  final 
and  conclusive  proof  that  we  can  never 
know  anything  as  it  really  is,  for  we  are 
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told  that  the  reality  behind  the  phenomena 

of  sense  must  be  unknown  and  unknow- 
able, because  we  can  never  come  at  abso- 
lute tmtb.  But  may  not  the  naturalist  he 
iiKAod  to  ask  whether  the  conclusion  foI> 
Jows  from  the  premises?  May  it  not  prove 
to  be  only  the  final  transformation  of  the 
protean  fallaej  of  die  undistrihnted  nid- 
dlet  Instead  of  drawing  that  we  can 
never  know  anythinf?  as  it  really  is,  may 
not  the  relativity  of  knr)wledge  show  that 
nature,  aa  it  really  is,  it  relative  and 
dependmt^that  ila  being  is  not  in  itfielfY 
"  A.«  i'i(<  rnnn  funliiiu'  a  swift  strcinii." 
says  Huxley,  putting  into  vigorous  Eng- 
lish a  thought  that  has  often  foimd  expres- 
sion; '*as  no  man  fording  a  swift  stream 
can  dip  his  foot  twicf  in  tho  snmo  water, 
so  no  man  can,  with  exactness,  affirm  of 
anything  in  the  sensible  world  that  it  is. 
iU  he  utters  the  wwda>  nay,  as  he  thinks 
them,  the  predicate  .  easos  to  he  applicable; 
the  present  has  become  the  past ;  the  '  is ' 
should  be  'was,'  and  the  more  we  learn 
of  the  nature  of  things,  the  more  evident 
is  it  that  what  wc  efdl  rest  is  only  unper- 
ceived  activity.  Thus  the  most  obviotis 
attribute  of  the  cosmos  is  its  impcrma- 
nenee.  It  assumes  the  aqpeet  not  so  much 
of  a  permanent  entity  as  of  a  ehansreful 
pnKiess,  in  which  naught  end\ires  save  the 
flow  of  euergj-  and  the  rational  order  which 
pervades  it." 

Every  reflective  student  will,  no  doubt, 
feci  n  responsive  chord  A'ibratinp  in  his 
own  thoughts  in  unison  with  those  of  Uux- 
1^;  but  should  he  not  ask  himself  whether 
the  words,  *  flotv  of  oKrgn  oik!  the  rational 
order  which  pcrt»o«f"f  '7.'  mean  anything, 
except  tliat  the  reality  in  wliicb  the  flow- 
ing river  of  nature  endures  and  has  its 
being  is  rational  energy,  the  energy  of  a 
reason,  the  activity  of  a  mind? 

Biological  science  seems  to  me  to  show, 
with  ever^inereasing  emphasis,  that  it  is  in 
one  sustaining  mind  fliat  we  ourselves,  and 


all  we  know,  or  can  hope  to  know,  have 
being.  Even  if  this  be  neither  absolute 
irulh  nor  necessary  truth,  may  it  not  be 
that  still  hotter  truth,  a  seientifie  disoovw 
ery;  and  the  greatest  of  all  seientifie  dis> 
foveries  because  it  h.n.s.  so  far,  heen  veri« 
tied  in  every  act  of  knowing? 

W.  K.  Brooks. 
JoHirs  Honusa  UMmsaiTT. 

TSS  NATURE  OF  NESVB  STlUVLATlOil  AXD 
OF  OSANOEB  IN  ItOUfABIUTI,* 

A.S  the  conclusions  of  this  paper  snpple- 

tnciif  tliosc  (if  Professor  ].nch.  nnd  ns  hi*  is 
unable  at  present  to  publish  an  account  o£ 
his  work  simultaneously  with  mine,  a  l»ief 
statement  of  the  relationship  of  our  worit 
appears  to  us  both  to  l>e  desirable. 

It  is  well  known  that  i'rofessor  Loeb  has 
for  the  past  several  years  been  applying 
the  eonelusions  of  phyrieal  ehemiatiy  in 
the  investigation  of  tho  phcnnmona  of  life, 
as  he  was  convinced  that  these  conclusions 
would  clear  up  many  physiological  phe> 
nomena.  Of  the  levwal  diseoveries  which 
have  rewardi'd  his  iusiglit  Ihere  are  (wo  of 
ai'i*areutly  the  most  fundamental  nature. 
One  of  these  was  made  several  years  ago 

and  published  in  Fiek'9  Futsekrift  in 

1899.  It  consisted  in  the  demonstration 
that  mu<!elr'  would  only  beat  rhythmically 
in  solutions  uf  electrolytes.  This  practi- 
cally established  the  fact  that  contractility 
was  in  its  essence  an  eleotrieal  phenomenon. 
About  two  year^  agn  he  expressed  to  rae 
the  opinion  that  other  life  phenomena  were 
eleetrieal,  and  not  ehemieal  or  tbermody- 
naraieal.  A  second  fundamental  generali- 
zation was  made  last  summer  at  Woods 
Uoll  and  published  in  PfiUger'i  Archiv, 
Yolume  88, 1901,  to  the  eiFect  that  the  toxie 
and  antitoxie  action  of  salts  was  a  funo- 
tion  of  the  number  and  sign  of  the  elec- 

*  TbU  paper  was  prepared  for  pabliMtion  earlj 
in  SmaOMxf,  but  bsi  Iimb  ddajed  ia  lt«  appeu^ 
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trical  charfres  their  ious  bore.  During  the 
summer,  and  later  in  a  lecture  before  the 
Hedteal  Soeiety  of  fhe  UniTOnity  of  Clii> 
cago,  he  applied  these  results  to  the  action 
of  toxines  and  antitoxines.  He  was,  how- 
ever, unable  to  discover  any  series  of  facts 
for  tlie  anions  ginular  to  thooo  he  e>tal»- 
lished  ioor  the  ka,tiona,>  and  lie  referred  tbe 
poisonous  action  of  a  pure  sodium  chloride 
solution  to  the  monovalent  kations  the  salt 
posNseed  instead  of  to  the  ankms.  In  his 
work  on  mnsde,  also,  Hba  stimulating 
action  of  sodium  chloride  was  referred  to 
the  sodium  ions  and  1  provisitniully  adopted 
tiie  same  explanation  in  my  preliminary 
paper  on  die  action  of  salts  on  nerves  pub- 
lished in  the  Journal  of  the  Boston  Society 
of  Medical  Sciences  last  spring.  Professor 
Loeb's  attention  was  thus  drawn  chiefly  to 
the  katimia.  He  attributed  fhe  undoubt- 
edly greater  stinuilating:  aetion  of  the 
bivalent  and  trivalent  anion  sodium  salts 
to  their  calcium-precipitating  properties, 
having  been  brought  to  this  eondusion  by 
the  peculiar  action  of  fluorine. 

In  1807  Proft-55snr  Loeb  directed  my  at- 
tention to  pliysical  chemistry,  and  his 
molts  on  mnsde  appeared  so  remarhable 
that  I  be^an,  three  years  ago,  a  study 
of  the  stiinidating  action  of  salt.s  on 
nerves.  The  relationships  were  so  complex 
tiiat  a  long  series  of  observa,tions  were 
nect  ssary,  but,  during  the  spring  of  1901, 
I  published  a  preliminary  paper  in  which, 
owing  to  incomplete  restilts,  I  fell  into 
several  errors.  The  stlmulatinf  action  of 
the  higher  anion.s  '  provisionally  re- 
ferred to  the  hydroxy!  ions  the  solutions 
generally  contained,  and  the  peculiar  ac- 
tiTitj  of  sodium  eompounds  to  the  dif- 
fusion of  Xa  ions  into  the  nuis*  le. 

Further  experiments  showed  me  that 
certain  of  the  concl  unions  were  wrong. 
After  reading  Hardy  'h  pupcr  on  *  Goiloidal 
Solutions'  and  hearing  Profesaor  Loeb's 
lecture  <m  the  possible  importanee  of  the 
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valence  of  ions,  nnd  more  particnlnrlj'  of 
the  kations,  in  determining  their  poisonous 
eharacter,  I  had  the  opportnnily  of  putting 
together  my  experiments.  After  com- 
puting the  degree  of  hydrolysis  and 
the  number  of  H  and  OH  ions  in  the 
solutions,  it  appeared  thst  it  was  not  the 
OH  ions  which  were  the  cause  of  the 
stimulating  action  of  the  borates  and 
citrates.  The  resemblance  of  my  results  to 
those  of  Hsrdy  on  colloidal  solutions  was 
apparent,  and,  apart  from  certain  excep- 
tions left  for  future  investigation,  I  was  led 
to  infer  that  stimulation  was  due  to  the 
negative  ions,  and  that  the  positiTe  ions  pre* 
vented  stimulation;  and  also  ttuit  as  the 
stimulating  action  of  the  anions  generally 
increased  with  an  increase  in  valency,  the 
ttimtdation  waa  due  to  the  deebrieBl 
ehavgea  die  ions  bore.  Following  out  tiiis 
idea,  which,  as  ^vill  he  seen,  was  the  exten- 
sion of  Loeb's  idea  of  the  importance  of 
valence,  the  electrical  relationships  of 
nerves,  the  nature  of  stimulation  and  of 
chantres  in  irritability  and  the  nature  of 
the  nerve  impulse  appeared  in  a  new  light. 
The  main  restUts  and  conclusions  were  pre- 
lented  before  the  Medical  Society  of  this 
University  on  Di'eeniTu'r  2. 

Meanwhile,  unknown  to  me,  Professor 
Loeb  had  begun  to  doubt  tliat  the  calcium 
precipitation  by  the  highor  anions  was  the 
real  cause  of  their  action.  Upon  hearing 
my  ri'snlts  and  eonehisioiis-  lie  prrci'ivpd 
tliat  they  agreed  with  his  facts  as  well.*  It 
is  with  gratitude  that  I  aehnowledge  my 
indebtedness  to  Professor  Loeb,  who 
showed  mc  in  which  direction  to  look  and 
who  as  a  pioneer  has  opened  one  of  the 
most  fruitful  fields  of  sinenee.  My  own 
flooclnBioDa  supplement  and,  it  seems  to 
me,  make  more  precise  those  general  ideas 
which  were  guiding  him. 

'SSuM  this  puper  WM  MNUt  to  tite  9SHar, 
Ftof«awir  Loeb  has  pnblldied  in  tho  Fcbmaty 
nuobw  of  the  Amtrkam  Journal  of  Fhynologp  • 
portton  of  hie  remits  o«  mueeleii 
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Mj'  observations  wcn»  made  on  the  sciatic 
nerve  of  the  frog  and  stimulation  of  the 
ttcrv«  was  sttown  by  fhe  oontrMtioiti  of  the 
gastnii  iu  inius.  muscle.  I  bftve  tried  about 
nine  huudrtd  *  xperiments  on  frogs  at  dif- 
ferent seaiions  of  the  year,  so  that  the 
otwervationa  are  nmaotkitt  enough  to  offiet 
moat  in^vidital  variatioiiB.  The  nerves 
M  f'lT  inimersec!  fnr  th^^  jrrpnter  part  of  their 
length  in  the  solutions  to  be  tested. 

1.  Nerves  are  stimulated  by  the  with- 
drawal of  water.  The  non'Oleetrolytea 
sugar,  urea  and  glycerine  vnW  stimulate  if 
tlie  osmotic  pressure  of  their  solutions  is 
equal  to,  or  greater  than,  twelve  atmos- 
pheres. This  18  more  than  twice  the  osmotic 
pressure  of  the  nerve.  Nearly  all  electro- 
lytes tested,  quite  irrespective  of  their 
nature,  will  also  stimulate  if  their  solutions 
are  as  concentrated  as  this.  The  nerve 
alwnys  increu.ses  in  irritability  (katelectro- 
tonus)  before  impulses  large  enough  to 
cause  the  muscle  to  contract  are  generated. 
After  complete  loss  of  irritability  in  the 
non-eleeirolytes  die  nerves  will  be  eom- 
pleloly  restored  by  plficirir  them  in  JI/8 
sodium  cliloride  solution.  Theso  facts 
demonstrate  anew  the  truth  of  the  gener- 
ally accepted  opinion  of  physioloirisls  (hat 
the  change  in  the  nerve  which  generates 
the  nerve  impulse  can  be  set  up  by  tlie 
withdrawal  of  water. 

2.  Alt  salt.s  of  II.  Li.  K  and  NII4  which 
Wvix'  levied  of  which  the  anions  are  mono- 
valeut,  such  as  KCl,  KBr,  KI,  LiCl,  NII^Cl, 
ami  others;  all  salts  of  hivalent  kations 
imitod  I0  monovalent  or  bivalent  anions, 
siuli  as  :\rL'ri,.  MgSO..  MgCXO^),,  ZnCl,. 
Zn.SO„  BaClj,  lia(NO,),.  CiiSO,,  SrCl,; 
all  saJts  of  trivalent  katioos  united  to 
monovalent  anions,  such  as  Fe,Cl,  and 
AljCl,  will  wnerally  stimulaff  if  flieir 
solutions  have  an  osmotic  pi'^^sun^  of 
twelve  atmospheres  or  over.  In  soluiious 
weaker  than  this  they  all  annihilate  nerve 
irritability  witiiont  stimulation,  H,  K  and 
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Fcj  sails  must  rapidly.  Irritability  may 
generally  be  restored,  if  the  nerves  are  not 
left  too  long*  in  the  solutions,  by  immeraiott 
ill  .M  8  NiiCl  stiliiiioa.s.  All  these  salts, 
t ben- fori  ,  stimulate  by  withdrawing,'  wntt  r 
The  salts  themselves  will  in  each  case  de- 
stroy irritability. 

3.  All  acids  tested  with  the  exceptions 
(possibly)  of  phosphoric  and  oxalic  will 
not  stimulate,  e-vcept  in  solutions  of  high 
osmotic  pressure  (twelve  atmospheres) 
Hydrogen  ions  do  not  appear  hence  to  stim- 
ulate  the  uerve.  On  the  contrary  in 
weaker  solutions  tested,  nerve  irritability 
was  lost  without  stimulation.  This  con- 
firms Grutzner  and  others.  My  experi- 
MK'nts.  however,  are  not  complete  on  this 
point. 

•1.  ^Ukalies  such  as  NaOU,  UOH,  KOII, 
Ba<OH),  will  stimulate  in  approximately 

N ,  20  solutions.  The  liydroxyl  ion,  in  other 
words,  at  certain  concentrationa  stimulates 
the  nerve. 

5.  If  we  compare  the  stimulating  aeUon 

of  NaCI,  NaBr,  and  Nal  we  find  that  these 
salts  stimulate  even  in  solutions  of  the 
same  osmotic  pressure  as  the  nerve.  The 
stimulating  action  of  the  salta  inereases  as 
we  pass  from  the  chloride  to  the  iodide. 
TIcnce  stimulation  is  in  som^  way  a  fnnr 
tion  of  the  anion,  because  the  rate  of  dif- 
fusion of  these  salts  is  approximately  the 
ssDie  and  the  nuinlier  of  Na  ioua  is  con- 
stant. It  is  not  a  function  of  tho  atomic 
^vi-ight,  since  the  tluuride  stimulates  more 
than  the  chloride  or  iodide.  These  observa- 
tions confirming  Grutzner  led  to  the  eon* 
^•hisinii  flint  ihe  stimulating  action  nf  snlts 
is  due  to  their  unions.  On  comparing  the 
action  of  Na^SO.,  NajC.O,,  Na,H AsO,  and 
other  bivalent  anion  salts  we  find  that  these 
are  more  powerful  than  tlu'  monoralent 
anions;  and  the  trivalent  anion  salts  such 
as  sodium  ferricyanide,  sodium  citrate  and 
Na^PO^i  are  atill  moine  powerful  tiian  tlie 
bivalent  anion  salts.  Thus  NaCl  and  NaBr 
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will  stinnilate  slmvly  in  sohififnis'  of  one 
Kram  molecule  to  8,000  c.c. ;  Xa.SO^  in 
oue  gram  molecule  to  25,000  c.c.  ^  aud  Xa, 
citrate  in  aolutions  of  one  gram  molecule  to 
50,000  C  P.  Tho  power  of  stimulation  as 
indicated  by  the  prnloTigcd  tetanic  and 
simple  contractions  ol  tlie  niutsclc  extend- 
ing over  houn  is  alio  greater  tban  that  of 
the  monovalent  salts.  These  observations 
clearly  support  the  inference  that  stimxila- 
tion  IS  a  function  oi'  the  anions  and  also 
establiali  the  fact  that  it  ia  a  f onetifMi  of 
the  charges  tlie  ions  bear.  They  thus  sup' 
port  Loeb's  general  id'ca  tliat  valence  or 
the  electrical  charges  of  ions  determine 
their  physiological  action,  but  demonstrate 
that  it  is  the  negative  ions  which  stimulate. 
As  will  prcseTitly  be  sliown.  however, 
valence,  as  such,  possibly  lias  no  diiect 
influence,  but  only  indirectly  determines 
the  ariimi  of  these  ions. 

6.  Tho  conclusions  jusf  drawn  led  me  to 
infer  tliat  the  positive  ions  must  prevent 
stimulation  and  render  the  nerve  non- 
irritable.  This  is  shown  to  be  the  case  by 
a  comparison  of  Iin,  LiCt,  KPl.  Xir.Cl 
Hnd  NaCl.  The  last  salt  stimulates  ^  in  the 
others  the  chlorine  ion  vrill  not  atimnlats 
and  the  nerves  los<'  tlu  ii-  irritability.  This 
can  only  he  exfiljiined,  I  believe,  by  assum 
ing  that  the  stimulating  action  of  the 
ehlorine  ion  is  overbalsnced  by  the  non- 
stimidating  action  of  the  positive  ion,  and 
of  tliese  positive  ions  it  appears  that  H 
overbalances  most,  K  loss.  Tii  still  less  and 
NH4  least.  If  this  idea  is  true  it  should  be 
posrible,  by  combining  these  positive  ions 
with  di-  and  frivalent  more  poteiit  aninn«i. 
to  obtain  a  stimulating  compound.  This  is 
indeed  the  case.  KCl  never  stimulates  ex- 
cept by  the  withdrawal  of  water;  K,SO« 
will  oceusioTially  stimulate  the  most  irri- 
table nerves  in  solutions  of  about  the 
osmotic  pressure  of  the  nerve;  K,  citrate 
and  "K^  ferricyanide  will  stimulate  in  solu- 
tions of  a  gram  molecule  to  22,000  e.e., 


of  which  the  osmotic  pressure  is  less  than 
that  of  the  nerve.  The  same  is  true  for 
other  salts.  Li^  citrate  stimulates  in  a 
gram  molecule  to  30,000  e.e.  and  (NH^), 
citrate  in  a  gram  molecule  to  40,000  c.c. 
We  thus  come  to  the  con<'lusion  that  stimu- 
lation is  due  to  the  negative  cbai-ge  of  the 
anions  and  that  the  kations  prevent  stim- 
ulation. It  follows  from  this  that  the 
chemical  properties  of  an  acid  or  a  salt  are 
determined  by  Uie  balance  between  the 
anion  and  the  kation.  In  NaCI  the  ions  are 
nearly  equivalent,  but  the  chlorine  slightly 
overbalances.  This  id<  n  of  the  mutual 
antagonism  of  the  anion  and  kation  may 
posribly  throw  light  on  chemical  processes 
and  properties  {jenerally. 

7.  OfnO,,  NiiArnO.*  nnd  NaClO,  will 
stimulate  in  solutions  ot  a  gram  molecule 
to  12,000  This  stimulation  is  possibly 
due  to  the  liberation  of  some  bivalent 
oxygen  anions. 

8.  These  results  are  similar  to  those  of 
Ilardy  and  others  on  colloidal  solutions. 
Colloidal  solutions,  the  particles  of  which 
arc  positively  charged  are  precipitated  by 
Oil  ious  and  anions  aud  the  precipitating 
action  of  these  anions  is  in  proportion  to  n 
power  of  their  valence.  They  seem  to  be 
bold  in  solution  by  hydrogen  and  possibly 
other  positive  ions.  As  it  is  well  known 
that  protoplasm  contaius  colloids  in  solu- 
tion, a  fact  Hardy  has  partieularly  em- 
p]in<;i;?ci1,  it  occurred  to  me  that  stimula- 
tion might  be  due  cither  to  a  gelation  (  f 
the  colloids  or  to  their  pa.ssage  into  solu- 
tion. Loeb  has  frequently  mentioned  his 
belief  Miat  a  variation  in  the  state  of  the 
colloids  in  pn:>toplasm  is  of  importance  in 
protoplasmic  activity  and  particularly  irri- 
tability. He  and  others  have  repeatedly 
described  processes  of  liquefaction  of  pro- 
toplasm, and  several  yeai-s  ago  he  attempted 
to  refer  changes  in  irritability  to  an  altera- 
tion in  the  viscosity  of  protoplasm.  T 
infer   that  stimulation   consists   in  u 
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passage  of  the  particles  from  the  solution 
to  or  toward  the  gel,  aiiti  tliiit  if  we  rnn 
prevent  gelation  stimulatiun  is  prevented 
and  irritabiUly  ia  lost  Thia  is  indicated 
by  the  foUowing  facta  amoiiig  <»ther8 : 

The  nerve  fotitaiiw  colloids.  Colloidal 
solutions,  the  particles  of  which  carry  posi- 
tive charges,  are  precipitated  1^  neRative 
ions.  Nen'e  irritability  is  increased  by 
eooliner  and  diminished  by  M'armiinjr.  The 
Stability  of  the  bydroeol  is  probably  dimin- 
iahed  by  cold  and  increased,  like  oomm<m 
gelatine,  by  moderate  warmth.  Also  when 
conprnlatiiui  l>y  heat  occurs  the  nerve  is 
stimulated.  Coagulation  is  but  the  forma- 
tion of  an  irrererrible  gd.  Darwin's  obeer- 
vations  on  Drosera  and  other  plants  by 
op  Ileal  evidence  demonstrates  alsn  this 
gelation.  Darwin  obser\'ed.  in  his  work  on 
'  InsBdivcnroas  Flanta'  that  the  passage  of 
the  impolse  over  plant  cells,  which  corre- 
sponds to  the  nerve  impidse  in  animalfs, 
was  accompanied  by  a  visil)ie  precipitation 
or  gelation  of  tlie  protoplasm,  the  nature 
of  which  he  did  not  understand,  but  whiiA 
he  called  aggregation.  He  states  that  the 
molecular  change  supposed  to  occur  in 
nerves  may  thus  actually  be  seen  in  plant 
cells.  There  can  be  no  doubt  that  he  was 
rii'lif  in  coniparing  this  change  to  the  nerve 
impulse.  He  found  that  it  was  prndiiced 
most  readily  by  the  citrates  and  phos- 
phates, and  was  checked  by  Ba,  K  and 
other  such  salts.  Thus  his  facts  correspond 
closely  witli  those  T  have  fontid  for  the 
nervf.  Aggjegatioii  wa.s  [irevented  by 
ether,  by  CO,  or  lack  of  oxygen.  It  could 
be  produced  by  the  extraction  of  water. 
His  description  of  the  process  leaves  little 
doubt  that  he  is  describing  the  formation 
of  a  revamble  gel.  The  agiirregated  par- 
ticles afterwards  dissolved.  Tln'  aetion  of 
ar  ^thetics  and  the  electrical  i)heiiomenft 
of  the  nerve  also  support  the  idea  that  stim- 
ulation is  a  process  of  gelation.  Thia  will 
be  disenssed  later. 


These  facts  indicate  the  trufll  of  the  foI> 
lowing  pcneral  sfatcincnt.s : 

I.  Protoplasm  consists  essentially  of  a 
colloidal  solution,  the  particles  of  which 
are  positively  charged.  It  ia  a  reversible 
hydrosol. 

II.  Stimulation  consists  in  the  passmg 
of  the  solution  to  or  toward  the  gel.  Irri- 

tability  is  reduced  or  abolished  if  we  make 
(he  so]  state  more  siahle.  or  if  Lrelation  is 
complete.  In  other  words,  irritability 
varies  tnvnwly  with  the  stability  of  the 
hydrosol. 

n.  Electrical  stimulation.  If  .stiinulaticm 
is  due,  as  I  believe,  to  the  negative  charges 
the  ions  bear  and  is  prevented  by  the  posi- 
tive, the  identity  of  electrical  and  chemical 
stiiiiulatinn  is  IIdis  deiiion.strated.  It 
makes  no  diHerence  whether  we  put  the 
negative  charges  into  the  nerve  on  ians  or 
whether  by  touching  the  nerve  with  eleo> 
tredes  \vc  bring  about,  so  to  speak,  a  sur- 
plus of  positive  charges  at  one  pole  and 
negative  at  the  other.  The  end  result  is 
tlie  same.  It  is  thus  plain  why  the  stima- 
liH  begins  at  the  negative  electrode,  or 
katlu>dc.  In  this  region  by  the  action  of 
the  kathode,  the  negativity  of  the  nerve  is 
increased  and  gelation  occurs.  In  what 
manner  this  negativity  is  increns.d  will  bo 
discus.se<i  in  the  full  pajier,  but  it  may  be 
due  indirectly  to  the  hydrosyl  ions.  Elec- 
trotonus  ia  also  oplained.  By  fhe  pai-' 
sage  of  the  current  the  negative  charges  are 
in  excess  or  preponderate  in  llieir  action 
near  the  kathode  and  positive  ciiargcs  pre- 
I>onderate  near  the  anode.  The  stability  of 
the  hydrosol  is  diminished  near  the  former 
and  increased  near  the  latter.  Irritability 
IS  altered  as  just  explained.  These  conclu- 
siona  are  anppwted  by  Hardy^s  observa> 
tions  on  the  movement  of  colloidal  particles 
in  the  electric  current  and  their  precipita- 
tion at  the  kathode  if  positively  charged. 
If  the  nerve  is  already  near  gelation  (very 
irritable  by  cold  or  drying)  we  maj  have 
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gelation  ocourrin?  sufficiently  abruptly  to 
c&ns^  tetanus  during  the  passage  of  the 
current.  A  true  condition  of  kateleetro- 
toniu  may  alio  be  produced  hy  taking 
water  from  the  ucrvc. 

10.  The  current  of  injury  may  also  be 
explained  on  this  hypothesis.  At  the  cut 
end  aggregatioii  or  gelation  ia  taking  plaoe 
as  a  result  of  the  disturhanee  of  the  me- 
chanical conditions  of  the  nerve.  Here 
positively  charged  colloids  are  going  out  of 
aoItitiiHi  and  native  eharges  an  tempo- 
rarily set  free.  The  cut  end  honomes  nega- 
tive to  the  uninjured  portion.  This  conclu- 
sion is  supported  by  the  fact  that  warming 
ibe  Dunre  locally  eanaes  tiie  wanned  por- 
tion to  become  elect  ro-poeitive  to  the  un- 
warmed,  and  cooling  it  causes  the  cooled 
portion  to  be  electro-negative  to  the  rest  of 
the  mem.  It  ie  einilar  to  wbat  oeetm 
when  zinc  goes  into  solution.  The  undis- 
solved zinc  becomes  negative  to  the  solu- 
tion. It  is  also  well  known  that  if  by  heat 
we  ptodnoe  an  hreveraible  gd  (artificial 
heat  aeetion)  of  the  nerve,  the  coagulated 
portion  is  negative  to  the  rest.* 

11.  Mechanical  stimulation  may  possibly 
be  nnderstood  as  ft^lowa:  By  the  meehan- 
ical  coalescence  of  the  neighboring  col- 
loidal particles  their  surfaces  become  less 
than  the  sum  of  the  surfaces  of  the  sepa- 
rated partides.  A  portion  of  the  negative 
ehargea  formerly  induced  in  the  water  anr- 
rouTulins;  each  partiele  is  arcm dinrrly  si  t 
free.  These  immediately  act  like  nega- 
tively charged  Sona  and  precipitate  the  next 
layer  of  eoUoida.  The  process  may  pos- 
sibly he  similar  to  that  which  occurs  on 
jarring  an  unstable  hydrosol  or  a  supersat- 
urated aoltttion.  The  observations  of  Dar- 
win and  otiwTS  show  ti»t  jarzing  will 
bring  about  aggi'C^ation  in  protoplasm. 

12.  The  nene  impulse  may  consist  in 

*Tbe  nlatioH  ot  this  (aplaoation  to  Waller's 
Idsa  that  fbe  eat  «ad  It  posMv*  will  diseiuwd 
ia  tltt  fuU  papar. 


the  following  process.  Ry  the  precipita- 
tion of  each  layer  of  colloids  DCgative 
charges  are  regenerated;  these  precipitate 
tiie  next  layer  of  colloids  and  arc  again 
repenerated.  and  so  on.  That  something 
of  this  sort  occurs  is  indicated  by  the  fol- 
lowing facts: 

(a)  Darwin's  observation  that  the  pass- 
ing of  the  impulse  in  plant  eells  is  accom- 
panied by  a  prn^res.sive  precipitation. 

{b)  The  facts  that  negative  charges  are 
aet  free  in  the  nerve  by  the  aetion  of  eaeh 
successive  segment.  These  charges  ednsti- 
tute  the  netrative  variation. 

(c)  The  fact  that  negative  charges  pre- 
cipitate positively  charged  colloids. 

id)  The  fact  that  negative  charges  •tim> 
ulate  the  nerve. 

(e)  The  fact  shown  by  the  action  of 
ether  and  oth«r  poisons  that  tiie  negative 
variation  is  not  a  simple  movement  of  inor- 
ganic ions,  hut  is  dependent  for  its  propa- 
gutioii  upon  the  state  of  irritability  (state 
of  the  colloids)  of  tiie  nerve.  This  fact 
has  already  led  many  ph^'siologists  to  infer 
that  the  negative  variation  stimulates  l  ach 
successive  segment  of  the  nerve  and  is 
regenerated  by  the  change  it  itself  has 
brought  about. 

The  action  of  aniesthetics.  Tliis  con- 
sists, on  the  hypothesis  so  far  sketched,  in 
increasing  the  stability  of  the  hydrosol  or 
solntion,  and  so  prcventin^j:  precipitation. 
There  can  he  no  d<nilit  lliat  tlu'  anaesthetics 
iiave  this  action  as  is  shown  by  the  follow- 
ing facts:  Darwin  obeerved  tiiat  they  pre* 
vent  the  process  of  a},'sresation  or  predpi- 
tation  in  pl.inf  ci  lis-,  and  it  has  been  shrnvn 
by  Loeb,  Budgett,  Zoethout  and  others  that 
they  liquefy  or  dissolve  the  eelb  of  infn- 
soria  and  other  animals  and  egg  cells.  The 
effect  of  a  mixture  of  ether  and  water  on 
starfish  e£rgs  is  remarkable.  The  egg  dis- 
solves in  it  very  rapidly.  Forthermore, 
Overton  and  Meyer  have  shown  that  the 
anesthetizing  action  of  anbstances  is  pro- 
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portional  to  their  fat-dissolving  pmvcrs 
The  polloitls  in  protoplasm  are  in  all  likeli- 
hood fat  or  lecithin  proteid  combinations 
like  tb«  sheath  of  the  red  blood  eorpuseles. 
and  like  the  latter  they  are,  no  doubt,  iiiori' 
soluble  in  ether  and  water  tbnn  in  water 
alune.  So  far  as  i  can  see,  this  explana- 
tion of  the  action  of  ameatheticR  is  in  hai^ 
mony  with  the  facts.  It  supports  the  gen- 
eral conclusions  drawn  rm  fo  the  tTie»nin<; 
of  changes  in  irritability  and  it  explains 
the  often-noted  similarity  of  action  between 
hydrop:(  ii  i<>ns,  certain  poieona,  potaMinm 
ions  and  the  aiuesthedcs.  All  these  sub- 
stances increase  the  stability  of  the  hydro- 
sol  and  liquefy  protoplasm. 

14.  Stimulation  by  li:.dit  and  i-ther  vibni- 
tions.  In  para<jritpb  5  it  was  stated  that, 
in  my  opinion,  stimuiiitiou  by  the  nega- 
tive ion  was  not  due  primarily  to  the  y%- 
lence  of  the  ion.  It  is  not  the  charge  itsolf, 
but  its  iniiti'-n.  v,liii-li  dr'tiTinirie.s  stiniubi- 
tiou.  This  is  shown,  I  believe,  by  the  varia- 
tion between  the  action  of  flnorino,  ehlnr- 
ine,  bromine  and  iodine,  and  Ix  tu.  ,  ii  piMs 
sinm.  sodium  and  hydrogen.  Th.'  li><ii<'\>  l 
ion,  although  inoiiovalcut,  atimulates  like 
a  Uvalent  anion.  Since  the  fact  is  appar- 
ently eslnblisli.'d  lhat  it  is  the  electrical 
charf^e  which  stimidates,  and  imt  ili  -  ntiun 
with  which  it  is  associated,  and  also  since 
the  charge  associated  with  chlorine  does 
not  differ  in  nature  from  that  associated 
with  flunrinc.  thp  diffi'r-''nr'i:>  in  action 
betweeu  these  ions  can  only  be  due  to  some- 
thing the  charge  does;  in  other  words,  to 
the  motion  of  the  charge  or  of  the  atom 
with  whicb  it  is  ns.soeiated.  When  a  eharfie 
is  moved  it  prodiit-es  a  disturbance  in  the 
ether.  It  is  well  known  to  all  that  the 
vibrations  of  the  ether  will  produce  those 
changes  in  protoplasm  which  the  ions  pro- 
duce, and  further  the  character  of  the 
chaiiye  in  protoplasm  produced  by  light 
varies  with  the  wave-length  or  the  number 
of  impacts  per  second.  Violet  li(;ht  or  the 


ulti'a-violet  rays  stimulate  protoplasm, 
while  the  red  rays  as  a  rule  do  so  very 
feebly  or  inhibit  movement.  By  the  elec- 
tromagnetic theory  of  light  the  ether  dis- 
turbances which  we  call  light  must  l>e  due 
to  the  movement  nf  ripetrons  or  chai-ges  in 
the  suii,  eitlier  eon^jUtuting  a  part  of  the 
sun's  atoms  or  assoeiated  with  these  atoms. 
In  other  words,  it  is  not  the  presence  of  the 
ebarges  in  the  sun  which  stimulsit*^  proto- 
plasm, but  the  movements  of  the  charges. 

These  facts  are  ground  enough  for  the 
hypothesis  that  it  is  not  the  ehaiges  or  the 
number  of  charges,  but  llie  movetnents  of 
the  charge  which  produce  the  change  in 
protoplasm  called  stimulation,  and,  I  may 
add,  whir-h  must  determine  chemical  action 
as  well.  This  idea  will  fiErree,  I  helieve, 
with  the  suggestions  of  J.  J.  Thomson, 
Larmor,  Nemst  and  others  in  regard  to 
the  ajisoeiation  Iwtweeu  atoms  and  cleo- 
trons.  This  motion  of  the  electron  may  he 
eitlier  translatory  ou  Uie  alum,  which 
will  agree  with  the  Idnetic  theory  of  aoln- 
ti  iiiH,  or  it  may  be  a  rotatory  motion.  For 
various  reasons  T  nin  inclined  to  assume 
that  the  chai-ge  is  either  revohing  with  the 
atom  or  about  it,  but  a  iltetailed  considera- 
tion of  this  point  will  be  fgivi-n  in  the  full 
pnpcr.  Knowing.  lidwCA-cr,  lliat  cIi.u'l'^'s  in 
motion  affect  the  ether;  that  the  impulses 
thus  given  produce  ch^nieal  dianges ;  that 
substances  in  solution  or  as  solids  actually 
L'tvr  out  what  we  call  ether  vibrations;  hav- 
ing established  the  fact  that  monovalent 
ions  differ  among  themselves  in  stimulat- 
ing action,  although  the  charges  are  At 
same  on  each,  and  also  that  inns;  stimnlnte 
by  the  chargt^  and  not  by  tlie  atoms,  I  see 
no  escape  from  the  conclusion  that  it  is 
not  the  charge,  but  its  motion  and  its  sign, 
wbirli  ultimately  detri'itiines  its  ndion.  Tn 
other  wurd«!,  chemical  .stimulation  and  light 
stimulation  are  identical. 

A,  P,  ICanQBws. 

UmviBsnT  or  CmoAeo. 
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VQDVLMa  AND  M0LE0VLB8  Of  MBD  BLOOD- 

CORPUaCLEB. 

DfscBiPTiONS  of  human  blood  ntaaUy 
ffiTe  the  genenl  form  and  dimflinsxsiB  and 

behavior  of  the  red  corpuscles,  emphasiz- 
ing the  fact  that  mammalian  blood  in  the 
mature  couditiou  is  negatively  character- 
ised fhe  ahsenee  of  nnelei.  Tbef  fail, 
however,  to  note  the  presence  of  minute 
nodules,  like  CTcessively  minute  nuclei,  one 
for  each  corpuscle  as  a  general  rule.  These 
bodies^  whleh  are  not  alwasni  central  in  the 
corpuscle,  appear  under  the  microscope  as 
dark  rings,  each  \sith  a  bright,  yellowish 
eoiter.  On  first  seeing  them  in  coagulated 
himtBa  blood,  I  was  puzzled  "by  their  beinir 
unexpected.  Afterwards  I  found  a  row  of 
them  visible  in  profile  along  the  edge  of  a 
layer  of  blood  that  had  got  bent  up.  In 
tlua  eaae  they  were  like  minnte  mammas 
qiherulea  protruding  so  as  to  show  the 
yellow  hue  without  a  dark  border.  They 
soon  came  to  be  the  best  evidence  of  the 
presence  of  Uood,  being  seen  under  the 
ademaeopa  at  regular  diataniaea,aB  mailane 
the  component  corpuscles  of  the  clot;  and 
they  persist  as  the  last  recognizable  parts 
of  disintegrating  blood. 

Not  being  able  to  find  any  referenee  to 
them  in  our  o\m  language,  I  was  directed 
by  my  colleague,  Professor  C.  F.  W.  Mc- 
Clure,  to  an  article  on  them  by  A.  Negri 
in  the  AwtionMcher  Aiutaiger  of  1899,  p. 
33.  That  article  referred  to  their  discov- 
ery and  description  by  Petrone  of  Catania 
in  1897;  and  reported  an  examination  of 
human  and  dog's  Uood,  comparing  the 
nucleated  condition  of  the  red  emrpuscles 
of  the  fii  tal  blood  with  the  non-nnrlcated 
condition  in  the  adult.  And  after  describ- 
ing the  form,  a.spect  and  podtion  in  the 
mature  blood,  of  the  bodies  t«  which  we 
mny  nK>i«jn  the  name  '  blood  ikkIuIi";,'  it 
described  and  figured  a  small  body  atr 
taehed  to  the  nnoleus  in  tbe  foetal  Uood} 
Adding  that  tbta  it  tb«  bodj  wliich  after 


decay  uf  the  nucleus  itself  in  mammals  per- 
sists in  the  adult,  and  that  it  is  not  found 
in  non-mammals. 

After  stttdsring  the  acooont  of  Rnmo- 
globin,  by  Gam  gee  in  the  first  volume  of 
Schaefer's  '  Text-book  of  Physiology,'  I  at- 
teiuptcil  to  apply  the  results  of  the  fheniic- 
al  work  and  the  speetroseopie  examination 
by  recent  auth<'i-s  to  the  problem  of  the 
molecular  constitution  of  the  blood  corpus- 
cle. According  to  Uiiffncr  and  others  the 
hemoglobin  moleeule  is,  ehenucally  qMak> 
ing,  very  large,  numbering  16,669  as  its 
molecular  equivalent;  and  the  explanation 
of  this  largeness  is  that  it  carries  one  atom 
of  iron,  which,  being  itself  heavy,  56,  ra> 
quires  a  large  vehicle,  just  a^  •  gunhMt  is 
large  because  it  is  t')  carry  a  heavy  cannon. 
The  final  cause  of  this  arrangement  ap- 
pears to  be  that  tiia  moleeule  of  haemo> 
globin  may  insorb  a  molecule  of  oxygen 
gas,  becoming  specially  associated  with  its 
atom  of  iron,  in  the  form  of  FeO„  receiv- 
ing the  charge  of  oxygen  at  the  lungs,  and 
afterwards  discharging  it  into  the  tissues. 
This  suggested  the  possibility  of  deter- 
mininrr  in  an  approximate  way  the  si\yso- 
lute  size  of  the  molecule  of  hiemoglobin. 
I  understand  Uiat  this  has  not  hifli«rto 
been  done  for  any  proteid ;  and  the  method 
here  employed  is  general,  and  may  be  used 
wherever  an  organic  substance  combine  in 
definite  proportions  with  a  gas. 

Having  measured  the  volume  of  the  red 
blood  corpuscle,  and  taking  per  cent,  as 
its  quantum  of  hosmoglobin,  aud  aa 
the  spedfie  gravity  (estimated  from  fh« 
whole  corpuscle  being  about  1.09  sp.  gr., 
of  which  69  per  cent,  is  watcr\  T  made  nut 
in  milligrams  the  weight  of  the  hii'moglubin 
for  one  oorpuade.   Applsring  to  this  the 

well-establisliid  constant  that  nnc  milli- 
gram of  btcmoglobin  insorbs  1.334  cubic 
miilimeters  of  oxygen  gas  estimated  at 
O^'C.  and  760  mm.  pressure,  the  product  of 
these  gave  the  volimie  of  oxygen  gas  in- 


Digitized  by  Google 


500 


SCIENCE, 


[H.  8.         XT.  StS. 


Borbed  by  the  single  corpuscle  as  its  full 
charpe.  Nernst's  '  Theoretische  Chemie  ' 
(1900,  p.  394 j  gives  the  most  reliable  eati- 
mate  of  the  namber  of  moleenloi  of 
ireii,  or  any  other  gas,  in  a  cubic  millimeter 
at  standard  temperature  and  procure. 
This  is  55  thousand  miUions  of  millions 
(which  may  be  written  55TM1VI).  Calca- 
l&ted  from  tliis,  the  oxygen  taken  in  by  the 
single  blood  corpuscle  as  a  full  charpe  is 
found  to  be  about  28  hundred  millions  of 
BMleealet.  But  u  the  ooiiihiiwtion  ii 
known  to  be  regularly  one  molecule  of  the 
gas  to  one  molecule  of  haimoylobin,  this  rc- 
Bult»  or  in  round  numbers  three  thousand 
millions,  is  opproziiDAtdr  tbe  number  of 
hamoplobin  moleenlcB  in  the  blood-eoci- 
puselc  (3  TM). 

Ihviding  this  last  number  into  the  vol- 
time  of  l&e  tuemofl^oUn  in  »  oorposele,  we 
obtain  the  volume  of  the  enlrie  '  room '  as< 
signed  by  chemists  to  each  molecule,  and  the 
cube  root  of  this  will  yive  the  lenplh  of  the 
iniAginary  walls  of  said  room^  also  nearly 
the  diameter  of  the  moleeole  regerded  ai 
r  spliric  in  a  solid  state.  The  volume  is 
approximately  1/10"  cubic  millinietei-s, 
and  the  linear  dimension  of  the  side  of  a 
moleeule  'room'  is  about  1/5(K),000  of  a 
millimeter.  The  '  rooms '  of  the  oxygen 
moleeulcs  in  the  ira.seous  condition  are  much 
larger  tlmu  these,  because  tlie  gaiies  rejtiice 
in  spadotts  apartments;  in  fact,  the  volume 
of  pjis  which  is  insorbe<l  by  the  blood  is 
nearly  twice  as  great  as  that  ol  the  devouT' 
ing  hiemoglobin. 

Nemst  states  that  by  mnltiplying  the 
absolute  atomic  wdght  of  hyidrogen  ujran 
the  molecular  formula  of  any  proteid,  we 
may  obtain  the  absolute  weight  of  the  pro- 
teid. This  involves,  we  thinks  the  assump- 
tion that  no  condensation  has  occurred  in 
btiildinp  up  proteid  molecules.  In  order  to 
test  the  rule  by  hffimoglobin,  we  find  that 
fhii  mle  givee  aa  the  absolute  mcteeolar 
weight  1.35x(10)-«*  of  a  milUgram.  By 


the  method  of  the  quantitative  absorption 
^nven  above  of  oxygen  the  value  comes  out 
as  1.30X(10)~"  of  a  milligram.  The  two 
resolta  differ  by  leas  than  4  per  cent.  Thia 
close  harmony  doea  not  provi  tliat  the  esti- 
jiKited  weight  of  the  atom  of  liydrouen  is 
right,  for  it  enters  into  both  methods }  but 
it  doea  prove  non-condensation,  and  also 
ooofirms  the  quantitative  results  of  Hiiff- 
ner  and  otfie!*s  as  to  the  absorjition  of  oxy- 
gen. It  may  bo  added  that  the  oxygen 
absorbed  is,  when  eatimated  in  ita  fluid 
form,  about  1  470  the  volume  of  the  absorb- 
ing luemoglobin. 

But  probably  if  the  oxygen  were  ex- 
amined in  the  liquefied  or  solidified  oondi* 
tion,  its  moteeular  sphen  of  action  would 
be  found  not  to  be  so  very  widely  divergent 
from  Its  rightful  proportion  of  32  to  16,669. 

G.  llacuwDB. 

famcaioH  UaifsssriT. 

SCIENTIFIC  B00E8. 
Lcf^ous  sur  les  series  divertjentea.    Par  Euas 
BoR£L,  maitre  tie  cunferences  a  Y  Ecole 
Nonnsle  Svpirieuie.   Paria,  Gauihier-VO- 
lara.   1901.   Pi>.  vi  +  182. 
//U  Hirie  de  Taylor  el  son  prolongenunt  anaig- 
tiqut.   Par  Jaoqvis  HuMiiABa  Sctentis, 
Berie  physico-Tuath^matique.    Charles,  im- 
primerie  Duraod.   1901.  Pp.  viii  + 102. 
These  two  works  eau  appropriately  be 
classed  togi^tlier,  on  account  of  both  their 
authorship  and  their  contents.    Among  the 
younger  Freuuh  mnthomaticians  who  have 
taken  their  doctors*  degrees  within  the  past 
dozen  years  none  urr-  in  flay  more  CMti-^piciums 
than  Iladamard  and  Borel.   Thoir  theses  were 
pnUisbed  in  U9S  and  1894  vsspeetively.  A 
few  years  Infer  botli  wrifiT.-;  were  reeipienta  of 
prizes  from  tho  Prench  Academy  of  Soienoes. 
In  1896  Hsdamard  received  the  'Prix  Bordin' 
for  his  work  on  geodesies,  while  Borel  won 
the  'Orand  Prix  des  soienoea  mathcmatiqucs' 
in  1688  for  his  investigations  upon  divergent 
series.  Recently  also  thegr  have  been  bracketed 
in  H  list  of  noiiiinec*  to  fill  a  vacanoiy  in  the 
Academy  of  Sciences. 
We  have  here  to  oensider  two  representative 
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works.  Each  has  the  special  interest  that  it 
i«  devoted  to  that  branch  of  the  theory  of 
functions  in  wliieh  its  autiior  fint  attidned 

distinction.  Hadaniard  aims  to  g'ive  a  con- 
oise,  ahnoet  an  encyclopedic,  reaumd  of  the 
pwBcnt  state  of  our  knowMge  oonoerninff  tin 
analytic  continuation  of  Taylors  scries. 
Bore),  on  the  other  hand,  gives  a  more  detailed 
exposition  of  a  single  chapter  of  this  subject, 
the  divsiittit  SOfies.  On  this  account  his  book 
will  have  the  prcatcr  interest  for  the  mathe- 
matical  public  and  will  be  reviewed  at  some- 
what greater  length. 

Two  other  works  of  equal  size  and  some- 
what similar  character  have  been  previoualy 
pnUkhed  hr  Borel,  hie  *Le«atis  sat  la  tbterie 
des  foTu  tic.!is'  (treatiiip  the  'Elements  de  la 
theorie  dcs  ensembles  et  applications')  and 
his  'Lecons  sur  lee  fonetions  entidres.' 
Together  with  the  present  work  they  form  a 
unique  series,  embodyiac  the  results  of  much 
feoent  inmtiKati<»k  in  tli»  theory  of  func* 
tions.  It  is  indeed  a  piece  of  rare  good  for- 
tune in  any  province  of  mflthcmntics  to  have 
the  important  recent  work  thus  promptly 
pidnd  out  and  thrown  into  accessible  form 
by  such  a  mathematician  as  Borel.  For  this 
reason  the  publication  of  these  lectures  can- 
not he  too  warmly  weJeomed. 

It  is  safe  to  eny  that  no  previous  book  upon 
divergent  aeries  has  ever  been  written.  Borel 
opens  1^  a  HM  of  leseatch  which  is  still  my 
new  and  i)roniise3  rich  reward  to  the  in- 
vestipator.  In  the  process  of  evolution  the 
divergent  series  Itts  passed  through  sex- 
«ral  curious  stages  of  development.  At  tirst 
a  diverprent  series  was  ncrepted  on  faith  and 
used  with  great  naiveld.  Thus  Leibnitz,  for 
example,  when  considering  the  expansion  of 

l/fl4-J-)  into  the  series  1 — x-f  a^— .r'+  

remarks  that  if  a;s=l,  the  sum  of  n  terma 
takes  alternately  tlie  ralnes  1  and  0,  and  the 
Slim  of  the  series  must  t!iercfore  he  equal  to 
the  mean  value  i.  After  the  introduction  of 
exact  analysis  by  Cauchy  and  Weientraes 
such  a  loose  mode  of  treatment  could  no  longer 
be  tolerated.  The  mass  of  inconaistencies  to 
which  it  would  lead  was  clearly  perceived,  and 
a  divergent  series  was  therefore  considered  by 
the  mathematician  to  be  rrtf^'^g^T,  good  for 


nothing  but  to  be  thrown  away.  Ilowever,  a 
tew  of  tlic  great  mathematicians  were  visibly 
perturbed  over  the  sitnatioa.  Thus  we  find 

rniioliy  eornplainiiif;  in  1S21 : 

"J'ai  foro6  d'amettre  diversee  proposi- 
tions qui  paraitfont  peut-dtre  iifi  psu  dur«t; 
par  exemple,  qu'une  s6rie  diTCigsnte  n'a  p«S 
do  somme." 

We  know  also  that  Abd  was  only  prevented 
by  his  premattue  death  from  attaining  the 
prohlem.  But  the  view  that  a  divergent  series 
had  no  place  in  mathematical  analysis  soon 
beoanM  orthodox,  and  seavefa  after  a  legiti- 
mate ba.'?is  for  its  use  was  abandoned.  Never- 
thelees  the  astronomers,  in  utter  disregard  of 
this  opinion,  still  continued  to  employ  diver- 
gent series  and  to  obtain  from  them  a  suffi- 
cient degree  of  approximation  for  practical 
purpooss. 

The  impetus  to  a  new  mathematical  treat* 

ment  of  the  subject  may  be  said  to  have  come 
simultaneously  from  Stieltjes  and  Poincar6, 
although  prior  to  this,  in  1880,  the  Intimacy 
of  the  conclusion  of  Leibnitz  had  bcon  estab- 
lished by  Frobenius  in  a  memoir  which  was 
suggestive  of  the  beautiful  theory  developed 
Inter  by  Borel.  According  to  the  now  view  a 
divergent  power-series  is  considered  as  haying 
value  in  two  distinct  ways,  either  ss  enabling 
one  to  find  an  approximate  value  of  some  cor- 
responding function  (Poincare  and  Stieltjes) 
or  as  a  source  of  another  algoritlun  which  is 
converireiit  and  therefore  defines  a  pfoper 
function  (Sticltjcs,  1894). 

The  treatise  of  Borel  begins  with  an  inter- 
esting historical  introduction.  The  body  of 
the  hook  cnn  be  divided  roncrhly  into  f  nir 
parts,  which  take  up  successively  the  four  chief 
theories  of  divergent  series;  the  assrmptotie 
theory  of  Poineare,  the  continued  fraction 
theory  of  Stieltjea,  the  theory  of  Borel — char- 
acterised by  the  use  of  definite  integrals  con- 

taininp   :>    paniincti':'   - — ,  fii!;i!l,v,  (he 

theory  of  Mittag-Leffier.  The  crowning 
adiievement  is  without  doubt  BorePs  own 
work,  and  his  presentation  of  it  is  the  most 
interesting  feature  of  the  book.  No  adequate 
idea,  however,  of  the  treatment  of  Stieltjes 
can  he  obtained  without  direct  reference  to  the 
famous  memoir  of  as  Bond  frankly 
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stales.  This  inadequacy  of  pre«cntiiiiMti  !•< 
offset  by  the  addition  of  on  important  supjilc- 
ment  which  Borel  himself  oontribntM  to  the 
theory  of  Slieltjes.  We  regret  thf  omission 
of  Iho  method  of  Lindclwf.  its*  iliHrnis^ul  with 
a  half  dozen  lin«B  and  without  even  a  refer- 
<  nc.-e  to  his  article  in  the  Ada  i'^ociflalix  Fen- 
nicae  is  possibly  due  to  a  certain  haate  in 
preparation  whtdi  we  have  fancied  wo  have 
d<n«i-tcd  in  several  places.  While  the  methwi 
of  eonformal  representntion  (or  transforma- 
tion of  the  variable)  which  Lindeliif  employ* 
has  been  applied  only  to  a  restricte<i  class  of 
divergent  series,  it  sceina  probable  that  it  cm]'] 
bo  dovtiloptid  »o  to  give  a  more  {reneral 
theory. 

On  account  of  its  somrwh.if  nli«tr!ift  char- 
acter liorera  trt^tise  will  probably  be  of 
ffretter  interest  to  the  pure  raathema- 
tieian  than  to  tlKi  astrinniriKT  or  .'■tii.li  nt  of 
applied  mathematics.  Few  applications  of  the 
variom  tinwri**  bm  beea  giveo,  probably 
beeauM  but  tern  qi|ilioationa  have  yet  been 
made,  except  in  the  ease  of  the  anyniptottc 
theory  of  Poincare.  The  author  leaves  ua  in 
some  uncertainty  as  to  lu  w  far  his  own 
tlicory  has  been  carried  and  aj^iilinl  fn  differ- 
ential equations.  We  hope  that  in  a  subse- 
quent edition  the  importrat  applications  will 

be  more  fully  dovi^L i|>0'1. 

We  turn  now  to  the  littlo  book  of  Xlada- 
niard.  This  is  one  of  a  series  of  short  mono- 
vrmplis  published  un<ler  the  pcneral  title 
'Scicntia'  and  devoted  to  the  'Expose  et 
tl^eloppement  des  (incstions  scientifiquos  k 
I'onlre  du  jour.'  'l  ite  special  topic  taken  up 
i>y  liadainard,  as  hjf  already  been  stated,  is 
the  analytic  continuation  of  a  power-scries. 
'i„+rt,«+a,«*4*"  In  the  eonsideratieo  of 
this  <iue*.lion  t'v.i  prnb!r>irt''  cf  the  (rreatest 
im]>ortancc  ami  dithculty  pres<'iit  theiu^lves. 
These  are:  (1)  The  determination  of  the 
tiature  and  position  of  the  sinpular  points  of 
the  analytic  function  defined  by  the  series, 
and  (2)  the  calculation  of  the  value  of  the 
function  at  pointa  exterior  to  the  circle  of  con- 
vergence. 

Hadamard  has  had  the  extremely  difficult 
task  of  comprcssinK  into  a  few  pajres  what 
has  been  done  on  tbaee  problems.  In  this  be 


lias  succeeded  admirably.  It  is  extraordinary 
what  an  amount  of  information  is  packed 
away  in  the  apace  of  one  bundled  pages.  Tel 
the  work  is  no  dry  compilation  of  facH. 
Xuwhere  is  the  skill  of  the  autlior  more  fully 
mHowb  than  in  the  manner  in  which  he  has 
woven  his  inali  ri:i1-i  totrt  rlii  r.  The  theorem*! 
are  uialyzed,  their  aigniiicauce  is  pointed  oat, 
and  their  demonstrations  are  outlined  suffl- 
ciently  to  show  the  manner  in  which  the  sub- 
ject is  treated.  Attention  tihould  also  be 
!*allod  to  the  excellent  bibliography  with 
which  the  book  opens  and  to  wliieh  refcreooe 
is  constantly  made.  In  corrclatinfj  the  one 
liundrcd  and  tifty  memoirs  lioro  included 
Uadamanl  has  pevfonned  a  v«iy  important 
service.  His  ailinirnltlf  rc'port  is  not  suited 
to  the  reader  who  has  little  acquaintance  with 
the  general  eubject,  but  to  the  specialwt  and 
investigator  it  will  be  invaluable. 

K.  B.  Vam  Vlkck. 

Thf  hli  iui  iilary  l'rinrii)lt's  of  Chemistry.  By 
A.  V.  K.  Y»n  m;.  Trnfessor  of  Chemistry  in 
Northwestern  L  niversity.    New  York,  D. 
Appleton  A  Company-  ItOl. 
This  boftk  differs  so  radically  from  those  in 
Keucral  use  tiiat  if  reviewed  at  all,  it  mmt 
be  at  some  length.  The  author  has  used  this 
metiiod  snece^i-fully  for  thirteen  years;  his 
object  being  to  instruct  the  student  during 
the  first  year  by  this  method,  which  he  calls 
the  qiiatuitative  metho<l.     lie  says  that  its 
inceptidii  is  (lu<'  to  Professor  Josiah  P.  ("ooke, 
of  llanard:  he  believes  it  'both  scieutilically 
(Mid  j>cd:i>r<>Kically  an  improvement  on  prevail- 
in;'  ihciIiimIs.'    The  presentation  of  a  toi)i<'  in 
the  text  is  tu  be  studied  by  the  student  after 
}ierfonninir  the  laboratory  experiment  illus- 

ratiiiu'  llu-  snine. 

The  lirst  97  pages  of  the  book  are  devoted 
to  the  pbyaieat  and  chemical  properties  of 
'ubstaiui'.-^  and  t>i  simple  theoretic  chemistry, 
including  the  fundamental  (luantitative  laws 
of  chemical  action,  the  ^ns  laws,  atomic  and 
molecular  the<'ry,  kinetic  theory  of  pases, 
structure  and  stereoisomerism.  'J'ho  author 
lays  i)articular  stress  on  the  quantitative  laws, 
and  also  on  the  laws  of  Qay  Lusaac^  Ihdong 
and  Petit,  Mitscherlieh  and  Bnmili.  as  illus- 
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(rating  the  relation  between  equivalent 
weights  and  oortain  siK»<  ifir  properties.  The 
remainder  of  the  book  (147  pages)  is  'On 
the  reiatioB  between  the  prop<Tties  of  the 
elements  in  genernl  ond  tlieir  combining 
weights;  de6cri|itiou  of  tlie  fiist  tweiity-fivo 
elements  and  some  of  tlieir  eompounds.' 
Tliipr  clciiKiiis  UN'  flios"'  compriiMMl  in  the 
first  tlu-cc  horizfjutal  seriea  of  Meudeli-eirti 
chart  of  the  periodic  system.  The  properties 
of  the  commoner  elements  of  this  select  imi 
and  tlieir  compounds  are  descrilied  in  consid- 
erable detaiL  Here  the  book  proper  ends.  A 
second  part  (106  pages)  gives  the  experi- 
mental illustrafi  ni"  and  insiruetion  in  details 
of  laboratory  work.  The  book  is  illustrated 
by  fuU'page  portraits  of  many  of  the  diemists 
nnd  pfiy<:i(  i>^l-i  nieiitioiie<l. 

This  is  indeed  a  dtilerent  treatment  from 
that  eommonly  followed.  A  ooiune  in  ehem- 
istrj*  in  which  eop|M.>r,  nieroiiv.  sH'.or  and 
lead  are  ignored,  while  beryllium  and  cobalt 
find  eottsideration  is  not  common.  Tet  this 
does  not  prove  that  it  is  wrong.  The  author 
lays  chief  stress  on  general  laws.  The  stu- 
dent's comprehension  of  a  law  is  based  on  a 
roughly  quantitative  experiment  illustrating 
it  which  In-  ]ir'rf<irni^  before  studyincr  the  law. 
The  eacperauents  merit  attention;  tiiey  arc 
wdl  devised  and  easy  to  perform.  The  author 
illustrntrs;  thfse  laws  further  by  the  belnivior 
of  a  uuniber  of  elewenu>,  iivcluding  iiiiportaut 
metals,  and  most  of  the  important  acid-form- 
ing elements. 

It  is  not  the  object  of  a  coll^  course  in 
science  to  form  specialists,  and  the  qnestion 
may  be  fairly  asked  whether  the  mental  tlis- 
eipline  and  the  capacity  to  pursue  the  study 
of  chemistry  afforded  by  this  method  are  not 
of  equal  value,  or  (as  the  author  1>elievi-s)  of 
grenfer  vnhir  than  can  be  obfriiiii-.'  !>y  the 
prevailing  method.  To  those  who  agree  with 
the  author  this  bode  should  be  welcome. 

The  book  has  one  grave  defect,  in  nTviitriiitr 
all  mention  of  electrolytic  dissociation.  The 
authw  anticipates  criticism  in  a  passage  on 
page  eight  of  a  pamphlet  called  'Suggestions 
to  Teachers'  which  accompanies  tlie  book;  he 
says:  'Bome  perhaps  would  wish  to  include 
osmotic  pMsaure  and  the  electrical  phenom- 


ena of  eonduetivity,  etc.,  together  with  tin- 
theory  of  ionization,  but  I  have  judged  it 
imi)racticablc  to  illustrate  these  phenomena 
experimentally  without  displacing  other  mat- 
ter or  going  beyond  the  reasonable  «e<.pe  of 
one  year's  worlc'  To  this  the  obvious  answer 
is,  that  with  our  present  knowledge  it  would 

l-.i-  licttf-r  Ii>  DthfT  liinMcr,  if  rirr<l  he, 

titan  to  omit  anything  so  fundamental  and  so 
easy  of  illnstration  ss  electrolytic  dissociation, 
from  a  book  called  'Klementary  Principles  of 
Chemistry.'  With  tlie  hope  tliat  this  gap  may 
be  filled  in  the  next  edition,  the  reviewer  com- 
mends Professor  Young's  bonk  to  the  atten- 
tion of  college  and  advanced  high  school 
teachers,  who  will  tind  it  suggestive. 

E.  Rsxour. 

Sludiea  in  El'olulioH.   By  CtiARLKS  Kmkusu.s 
Bbsohbr.    Xew  Yoifc,  Cfaarlcs  Seribner's 

Son'?.  1!V>1. 

This  is  a  notable  volume.  It  is  one  of  the 
series  of  the  Bicentennial  Pubtteations  of  Tale 
T'niversity,  and  consists  mainly  of  reprints 
of  occasional  papers  selected  from  previous 
publications  of  the  Laboratory  of  Invertebrate 
Paleontology,  Peabo<ly  iluseum.  The  most 
important  are  those  on  the  structure  and 
development  of  trilobites,  and  the  'Studies  in 
the  Development  of  the  Braehiopoda.' 

Ti  e  aim  of  the  fii>t  i--;iy.  'On  the  Origin 
and  Signiticance  of  Spines,'  is  an  attempt,  in 
the  terms  of  ontogeny,  pfaylogeny  and  chro- 
nology, to  apjdy  the  general  law  of  evolution 
to  the  spines  of  plants  and  animals.  Tlie  dis- 
cussion is  a  T«ry  interesting  one,  and  we 
think  Dr.  Beecher  satisfactorily  shows  from 
a  great  number  of  cases  discovered  by  numer- 
ous observers  that  spines  are  a  characteristic 
of  the  old  age,  both  of  the  individual  and  of 
the  type,  Tn  old  age  the  organism,  dnrnu'  the 
soneacencc  of  tlie  type,  'blossoms  out  witli  a 
galugr  of  spines,  and  with  further  decadence 
firoducps  extravagant  vagaries  of  =pi!io=.  but 
in  extreme  senility  comes  the  second  child- 
hood, with  its  simple  growth  and  the  last 
feeble  infantile  i  xbiliif  of  vital  powor.' 

We  are  inclined  to  think  that  the  author  is 
a  little  too  hospitable  to  Wallace's  notion  that 
spines  on  desert  plants  may  originate  from 
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thp  nttHcka  of  suaiU  ami  br^wsin^r  L-attlt'.  Our 
observatious  in  the  l^iorih  African  area,  from 
Morocco  to  Egypt,  on  the  edgo  of  the  Sahani 

in  Bt'uthfrn  A!f:f*na,  and  in  Pnk'?itlne,  lead  us 
to  fully  endorse  the  view  of  the  Kev.  Dr. 
Heralow,  that  in  deeert  aroaa  where  plants  ate 
especially  spiny  or  thorny,  there  are  few 
•uailfl,  and  a  general  ab«eace  of  cattle.  Over 
a  centniy  ago  Pallas,  and  afterwards  L.  Reg- 
nier,  in  a  paper  pvUiahed  in  17!>2  (II.,  p. 
101)  in  the  very  rare  Journal  d'llistoire  Na- 
lurelle,  edited  by  Lamarck  and  others,  attrib- 
uted the  spiny  ^rrowth  of  desert  plants  to  the 
dryness  of  the  soil.  His  obsiTvations  appear 
to  have  been  entirely  overlooked  by  modem 
writers.  A  sseond  article  (p.  354),  written  by 
De  Ramatuelle,  is  thoroiigli^'oinf?  in  its  crolu- 
tional  tone,  barring  perhaps  the  speculations 
as  to  the  origin  of  the  spines  from  'germes 
particuliers.' 

Professor  fieorhrr's  splendid  disooveiy  of 
the  nature  of  the  uppc  iidage«  d  trilohites  and 
of  other  important  points  in  their  anatomy 
has  entitled  him  to  the  Instinp  gratitude  both 
of  paieontologists  and  zoologists.  This 
reprint  of  his  original  papers  and  illustra- 
tion* is  very  oppnrtimr.  It  is  iir.s^^Ihlc,  h  <\r- 
ever,  that  the  last  word  has  not  been  said  as 
to  the  nature  of  the  larval  trilobites  or  as  to 
till'  ))i  Kitinn  of  the  trilobites  in  nature.  How 
the  protaspis  stage  of  trilobites  can  be  likened 
to  the  naupKus  of  emstacea,  and  whjr  trilo- 
bites should  be  placed  among  Crustacea,' we  do 
not  understand.  That  the  presence  of  anten- 
nie  necessarily  obliges  us  to  regard  trilobites 
as  Crustacea,  when  all  the  succeeding  append- 
npos  of  the  body  are  of  tlie  sumc  general  type, 
not  being  differentiated  into  specialized  luan- 
dihles,  raaxilUe,  maxiUipedes,  thoneie  and 
nlMliMiiinal  ]ofr^.  n«  thpy  nro  in  Crustfleen,  in- 
cdudiug  the  i'hyllopoda  (though  in  them  the 
appendages  of  the  trunk  are  alike),  does  not 
pecni  logical.  We  would  prefi  *•  '  >  n  uari!  the 
trilobites,  mero-itomcs  and  Arachnida  as  mem- 
bers of  n  phylum  quite  distinct  from  that  of 
the  Crustacea.  Is  it  not  prohalile  that  the 
rather  artificial  phylum  of  Arthropoda  will 
eveutually  have  to  be  divided  into  three  phyla! 
The  vssemblaneee  in  trilobites  to  Crustacea 
seem  to  ua  to  be  a  case  of  conveigenee.  The 


papers  on  Brachinpcxla  arc  likf\vi~o  of  great 
interest  and  value,  and  are  crowded  with  val- 
uable suggestions.    The  line  of  thought  is 

lingply  hn-(  (I  on  the  work  of  the  late  Dr.  A- 
Hyatt,  whose  philoeopbical  and  seholarlj 
methods  have  haid  aueh  a  happy  and  fmitfdl 
influence  on  the  new  generation  of  paletmtolo- 
gists. 

A.  S.  Paos.\iia 


BOOIETIEa  AND  ACADEMIBS. 
THE  AHEBICAK  PHIUMOiPaiCAb  SOaSTT. 

Tub  scientific  prograin  of  the  general  meet- 
ing to  be  bold  next  week  is  as  foUowe: 

*The  Pmidait'a  Address':  Gea.  Issac  J. 

WlSTAR. 

'  Origin  of  the  Oligocenc  and  Miocene  Deposits 
of  tlis  Grcut  IMuins't  ProfcaMr  JOHX  B. 
Hatcuo,  of  Pittsburg. 

*The  Upper  Cretaesona  and  Lower  Tertiary 
Section  of  Central  Moatana':  Mr.  Eatt.  Dottslabs, 
of  Princeton. 

*  Evolatimi  and  Dirtribotioa  «f  the  Probcscidsa 
in  Aiiicric.)':  Profsswr  Hcimr  F.  OaBon,  of 

New  York. 

'On  8oulh  American  MamnMla'i  ProfeMOr 

WauAM  B.  ticorn,  of  Princeton. 

'  Tfie  Mammalii  of  Pennsylvaida  and  New  Jw- 
M-y':  Mr.  Sa.miki  N   Kiioaus,  of  Audubon,  N.  J. 

'  The  Identity  of  the  \V  iialebooe  Whales  of  the 
Western  North  Atlantie':  Dr.  FRaeeaiCK  W. 
Tavi^  of  Wariiingtoa. 

Aftenuum  Settion,  o'clodfe. 

'On  thf  NIolluscnn  Fauna  of  the  Patagonian 
Formation  Dr.  U.  VOM  ItteaiXG,  ol  SSo  Paulo, 
Brwdl. 

'A  Conipniison  BcUvpen  the  AiK-iont  and  Recent 
Molluwiin  I'jiiina  of  New  England':  l'rofe*»or 
HowAito  S.  .M»>it!sE,  of  Siilem,  M«f». 

'  DiMribution  of  Fresh  Water  Decapods  and  it* 
lHMrin<;  upon  Aiioi<>nt  Geography':    ARWOLD  E. 

OltTMA.NN,  Ph.D.,  «'f  I'riluitoH. 

'  Systematic  Ueogrupby  ' :  Profcsiwr  Wuxjam 
Houua  Davis,  ci  Cambridge,  Ifisss. 

'On  Drift  Casks  in  the  Arctic  Ocean*:  Mr. 
llKNRY  U.  liRYA.NT,  of  Philadelphia. 

*Tlia  I»thnnan  Canals':  ProfSSBOT  IXWIB  IL 
Haupt,  of  PhiUdeiphia. 
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f.'M  o'etoeib  at  the  Free  Munum  «/  AOMMM 

and  J.r^ 

'Th«  Itolatioii  of  tiM  Ameriam  Unirvnity  to 
SeicnM':  Praaident  Hkhbt  S.  PurCHBiT,  «f  Bob- 
tan. 

*  Th*  AdraneBmcnt  of  Koowlodge  b/  tbe  Aid  of 

the  Carnegie  TnstltiUion Pniident  OaxIBL  C. 
GiLMA.v,  of  liulUuiore. 

frida^,  April  i,  10:00  o'clock. 

'ffiBtoricol  Investigation  of  the  Suppos<^d 
("^hiinijp*  in  the  Color  of  Siriiis  sinoo  the  Epoch  of 
th«  Greek*  and  Romanji T.  J.  J.  See,  FhJ>.,  of 
WaabtDRton. 

'  Prccnt  I'rogre**  in  the  Liiniir  Theory':  Pro- 
fessor EuxEST  W.  Browx,  F.K.S.,  of  Haver- 
ford,  Pa. 

'On  a  New  Method  of  Transiting  Stars':  Pro- 
fessor MuNKoc  B.  S.NYDtH,  of  PhiliidelphU. 

■On  ihe  Evolution  of  Martian  Topography': 
llr.  Percival  Lowell,  of  Flagstaff,  Arizona. 

'Bcanlta  of  Obserration  witb  the  Zenith  Tele- 
scope at  the  Sayre  Observatory':  Profceoor 
Charles  L.  Doouttlk,  of  Philadelphia. 

'On  the  Spectra  of  Oaaea  at  High  lempera- 
ture ' :  Profeasor  Jorx  nowBBnwe,  of  OambrMge, 
Ma  A!). 

'On  S«irnp  Equations  jiert.iinin l'  i  •  the  Propa^ra- 
tion  of  Heat  in  an  Infinite  Medium ' :  Professor 
A.  SrAKUT  MACRE?!2tE,  of  Biyn  Mawr,  Pa. 

Afternoon  Setgion,  2:W  o'clock. 

'The  Direction  of  EroltttioB  in  Color-Narica  In 
Rock  Pigeons':  Profcssor  CnABLEfl  O.  WHITJCAlf, 

of  Chicago. 

'Ob  Bloloi^al  HeredHy  and  Organic  Evolu- 
tion': Professor  Gn'fiKPt»K  SKnoi,  of  Rome,  Italjr. 

'Is  Scientific  Naturalism  Fatalism?"  A  one- 
minute  paper  i  Profeaaor  WiLLiAX  Keith  BiwoKa» 
of  Baltimore. 

*  On  DiehoUma,  a  new  genus  of  ^fdroid  Jally* 
I'lsii':  i^ofcaaor  Wiluau  Ksmi  Bbooxo^  of 
Baltimore 

'On  the  Gontinnitf  of  Protoplaem':  Profeasor 

Hexby  Kraemer,  of  I'hiludelpliia. 

'  Further  Experiments  on  the  Physiological 
Action  of  Ions':   Dr.  J.vcgiES  Loed,  of  Cliioago. 

'Tbe  Embryology  (rf  a  Bracbiopod':  Professor 
Edwi^  Obakt  CovKUit,  of  Philadelphia. 

'  l^<'tation*hip  of  the  Gordiacea':  I'if  l<---'ir 
TuouAS  H.  2UoiiTaouBBir,  Ja^  of  Philadelphia. 

'The  Spermatogeneaie  of  Onjseva  Ateltut  Linn.» 
^ith  f-]>p.  I.tI  rcfrrciiro  ir>  ihc  hiistory  of  the  Chro- 
matin': M.  LovisE  NicHoi-B,  Ph.D.,  of  Pbiladel- 
phift. 


Saturday,  April  5,  10:00  o'clock. 

'The  International  Catalogue  of  SeientiOc 
UteratiiTe':  Cmcca  Aoum,  Ph.D.,  of  WaaMogtoB. 

'.\    ri;i--iriratioii    of    Economies':  Profes-Wr 
LiXDLEY  AIiLL£R  Keasbky,  of  Bfyu  Mawr,  Pa. 
'Experiments  on  Qrtofjrsis':  Profaaaor  SnUMl 

Fu.x.vER,  of  Philadelphia. 

.  '  On  Onteitia  Deforinana ' ;  rrufcssor  Jxukb  C. 
Wilson,  of  Philadelphia. 

'  Tbe  Influence  of  Acuta  Alcoholic  Intoxication 
upon  Certain  Factors  involTod  in  the  Phenomena 
of  lliemotoh-His  and  B.u  f  i-i  iolytla't  Profeaaor  A. 

C.  Abbott,  of  Philadelphia. 

'  Blindneaa  from  Oongenital  Malformmtioit  of  tbe 
.Skull':  CHABtBa  A.  Otsm,  ILD.,  «rf  FUladal- 
phia. 

'  Uaec  Elements  in  American  Civilization ' 
(illiutratcd  by  German  Examples):  Profeasor  tL 

D.  Leab:ted,  of  Philadelphia. 

THE   AUSRKJAX    KLIX-TKO-CIIEMICAL  SOCIKTY. 

xVrrasgements  for  the  first  general  ma  ting: 
of  the  American  Elevtro-cbetuical  Soci<>ty,  to 
be  held  at  Philaddphia  on  April  8,  4  and  5, 
are  u-*  fnll'iws : 

Thursday  afternoon,  April  3,  2  p.m.  Visits 
to  places  of  interest. 

Thursday  evening,  April  3,  8  p.m..  ;it  the 
31anufacturer's  Ciub^  inaugural  meeting. 
This  meeting  will  be  devoted  to  tbe  organixa*^ 
tion  of  lho  Society,  adoption  of  a  cotistitu- 
tinn  aiul  hy-laws,  election  of  officers,  detor- 
uiining  times  and  places  of  future  meetings, 
disciMSing  the  qoestieci  of  publiehiog  the 
tratisat'tions,  etc. 

Friday  morning,  April  4,  9  A.M.,  at  the  lec- 
ture hall  of  tbe  John  Harrison  Laboratory  of 
Cii. mi-try  of  tlie  University  of  Penn>!ylv.nnifi. 
Kc-adiug  and  discussion  of  the  following 
papers: 

'A  UniTeraity  Course  in  Electrochemistry': 
Professor  Joseph  W.  Biohaim,  Pb.D.,  Lehigh 
Unirersity,  Bethlehem,  Pa. 

'Electrodes':  CiAmtCB  L.  OOtXtlfa*  9d, 
Niagara  Falls,  N.  Y. 

'Note  on  the  Gladstone  TVlbe  Couple*:  Pro- 
fe^>or  Wilder  D.  BASiOMWr,  FllJ>.,  Cornell  Uni- 
versity, Ithaca,  N.  Y. 

'Hie  Nascent  fitate':  G.  J.  RzBO,  PhiladelpMa, 
Pa. 

'The  Electrolytic  Keduetion  of  Lead':  Peobo 
G.  8AL0K,  Pb.D.,  Pbiladolpbia,  Pa. 
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'  £lectrodei««a  Conductioo  in  Eieclroljtea ' ; 
Cabl  HnuKO,  Vliiladdplil*.  Pa. 

•Oi'.  the  Klwtroly^isi  of  8o4litiiii  Nitraie  and  the 
(  ouipositiou  of  tbe  Developed  Oa^-cs':  C.  W. 
VoiXBY,  II1.O.,  Kcjrport,  N.  J. 

Prufosoi   riiAK.  A.  DdUMcs,  M.D.,  Ph.D-, 

Siilijwt  to  be  annoiinc<!d. 

Friiliiy  afJenioon,  April  4,  2  I'.m.,  at  tJji'' 
John  UarriMU.  Laboratory. 

'  Current  Clectro^lieniieitl  Tli««riea Profeswr 

I/)iis  Kami. i:\DKiwi,  Ph.D.,  Unlwiitj  of  Wii- 
conaiii,  Madiaon^ 
*A  ZidC-BronriiM  Stongo  Battery':  Hehbkbt 

H.  Dow,  Mi.nand,  Mi.h. 

•  Contintions  Klect  n)ly>i>(  of  Solutions  of 
Metals':  N.  S.  Kkitii,  I'ii.IX,  N<«  Voik  t  itj. 

'A  MelluHl  of  KliKtrolytio  rro<hi<lion  of  Zinc 
from  its  Ores':  Sami  kl  S.  Sauti.kr,  Philadelphia, 
Trt. 

•The  Electrolytic  Rectifier':  Profeaeor  C.  F. 
BriKERS,  UnlTeniity  of  Wiieomin,  and  Cabl 

H\\:m  icnrN,  Madison,  Wi^. 

'  On  the  Rehitive  bpecd  of  the  lona  in  Solutions 
of  SiWer  Nitrate  In  Pyridine  and  Aoeto-nltrile': 
Heiima.v  mum  not,  Vh  T> ,  ^!;^difiOl),  \Vi*. 

'Fall  of  i'otontial  in  Elti  UoIj(c-» ':  rAiu.  Hnt 
IKO,  I'hilndol]>hin,  I'n. 

'  Caustic  Alkalies  and  Chlorine  by  tbe  Dry 
KIcctrolytie  Procesa':  Cbas.  E.  Aokeii»  Niagara 
FtAUt  h.  V. 

FriJay  evcning't  April  4»  aftpr  8  p.m..  at  the 

:\r.>iuifa<.tun>r'.s  Club,  X409  Walnut  Street. 
Informal  reception. 

Sntarday  inornii)^'.  April  5,  0  .\.H..  at  the 
John  Hnrri^on  Tuiboratory.  Beadiiiff  and 
diacuaaiou  oi  the  following  p^pen: 

'On  .1  New  Type  of  Elcrirolytic  Meter':  KOK* 
HAD  Noiiur.x,  Pli.U.,  New  Vork  City. 

'Th*'  Hcvfrsihle  (■>.i>iHr  Oxide  Plate':  Woolset 
McA.  JoH?<8UN,  Hartford,  Coon. 

'A  Tbermodynamioal  Note  on  tbe  Theory  of  the 
Kli^on  Itattery':  E.  P.  BoEnfen,  Ph.D.,  Pbiladd- 
phia,  Pa. 

*  Eleetroty«is  of  an  Aqueous  Solution  by  Alter- 

n;itin;j  Current':  Proftoor  -loi.  \V.  lIASDa» 
l'h,I>.,  Leiiigh  Uiiiver^ily,  Dotblehetu,  Pa. 

'  The  Atom  of  Electro-chemistry*!  AwrtD 
RErnauiauL,  Providence,  R.  I. 

!>atur<ti)y  tifiiTii-mn  will  bc  dovotpj  to  vwits 
to  places  of  interest. 


THE   CEOUXJICAL   SOCIETY    OF  WASniN"OT(»S. 

At  the  meetiug  of  the  Society  on  February 
26,  the  first  paper,  by  Mr.  T.  W.  Vaughan,  wa* 
entitled  'Earliest  Tertiary  Coral  Ji.xfa  in  the 
•Antilles  an.l  Uiiil.-'I  Prater.'  ,\Ir.  Vaujzhan 
uuidc  a  few  remarks  in  order  to  indicate  when, 
durinff  Tertiaiy  thaw,  the  physical  eonditiont 
ill  thv  ri'j;inii>^  iiiciitiuiiCil  ill  the  (itlo  of  hi^ 
couuuunieatiuu  first  bccaiue  auitablo  for  the 
formation  of  ooral  reefs.  A  few  apeciea  of 
rccf-buililing  genera  occur  in  the  Midway 
(basal  Eocene)  bcd^  of  Alabama,  and  taken  as 
a  whole  the  Eocene  corals  of  the  United  States 
characteri/.e  only  iiiodemtely  deep  or  shoU  'U 
water;  l  i(  >!ri  tly  s|>eaking,  no  Eocene  coral 
reefs  are  known  in  the  United  States.  Reef* 
buOdioif  genera  occur  in  the  Vidcaborgian 

( Lower)  Olipoeeno  nt  Vir-k^shurir,  Mi'5=i'=?ippr. 
Tlic  temperature  of  the  water  was  at  least  sub- 
tropical and  the  depth  was  not  great*  probably 
not  too  great  for  the  formation  of  reefs;  but 
some  other  condition,  probably  such  as  muddi* 
nesR  of  water,  prevented  their  formation.  The 
Coral  limestone  at  Salt  Mountain,  Alabama, 

n  coral  reef  limestone,  but  its  jin  cisc'  strati- 
graphic  position  bas  not  been  determined.  It 
k  aithnr  uppermoat  Lower  OUgooene  or  haaal 
Upper  01iiT"<T-iji>.  Till?  Tpprr  Olip' (Ccno  in  thf 
United  Stales  waa  initiated  by  an  extensive 
development  of  eoral  reefs.  They  ooenr  in 
southwestern  Georgia  along  the  Flint  Ttiver, 
the  Tampa  silex  beds  of  Tampa,  Florida,  and 
at  numerous  other  loealitias  ^  Vlorida.  The 
fatina  is  rich  in  genera*  spedss  and  indivi*!- 
unl".  Rocfa  of  tl»c  same  ago  arc  very  abund- 
ant in  the  Antilles.  They  occur  in  Cuba  in 
the  Tieinity  of  Havana,  Matansas,  Santiago 
nui]  other  place.".  They  probably  nn^  present 
in  the  island  of  Haiti.  Other  islands  in  which 
Upper  OHgooeno  rocks  exiat  are  Porto  Ki«o, 
Antigua  and  Aruln?  (Dutcli  Wi  st  Tn  11.  -'^ 

There  are  no  Miocene  coral  reefs  iu  tlie 
United  States,  the  temperature  of  tbe  water 
being  too  cold.  1'he  species  of  corals  known 
grow  in  water  only  a  f<  w  fathoms  in  depth. 
It  is  not  at  present  known  whether  or  not 
Miocene  reefs  existed  ia  West  Indies. 
.Vpp.irontly  during  Miocene  time  the  Antille-t 
stood  much  higher  than  at  present;  therefore 
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if  any  did  «ii*t  tbc^  wmdd  «t  pnawnt  be  sub- 
mefged. 

Pliooeoe  reef*  were  eoctenaively  developed 

along  the  Florida  coast,  for  instnnce,  alonK  tlio 
Calooaahatchee  Birer.  The  genera  of  the 
Pliooene  eonb  afe  Ae  some  as  those  at  pwaont 
living  in  the  Floiidinn  and  Antillean  seas,  but 
often  there  arp  approclalilo  --porific  (lifTor<;nee« 
between  the  Pliocene  and  recent  representa- 
tives of  the  same  gemtt. 

Mr.  Bailey  Willis  spoke  on  the  'Conditions 
of  Overthru«t  in  the  Northern  Rockies.'  After 
rettatiiv  the  facta  relating  to  the  overfhraat 
of  Algonkian  strata  nptm  Cretaceous  with  a 
dtsplaoemeut  of  more  than  seven  miles,  along 
the  eastern  flank  of  tlia  nortbem  Boeky  Moun- 
tain<(  in  northwestern  Ifontana,  Mr.  Willis 
presented  a  hypothesis  of  origin  «nd  develop- 
ment of  this  structure.  It  is  assumed  that  in 
Cfetaeeoos  time  Algonkian  strata  in  this 

region  were  r"-=onttnlly  flnt,  nn<\  in  frinpfqunnrf 
of  Bubeidencc  were  buried  under  Dakota  and 
Pierre  sediments,  with  a  shore  line  not  far 
froni  ihc  position  of  tlie  present  mountain 
rniip'v  A!t'>  iilunti  strata  benentli  tlip  marine 
area  being  depressed  and  beneath  the  land  area 
being  raised,  they  were  bent  iNiralkil  to  the 
gcneriil  trend  of  the  shore.  W>irn  later  the 
strata  were  compremed,  the  initial  bend  deter- 
rained  an  anticline  in  this  same  position.  Ero- 
sion of  the  arch  cut  deeply  into  Algonkian 
V>eds  and  left  the  edges  exposed  and  free  to 
move.  Continued  compression  resulted  in 
their  being  throst  upward  and  northeastward 
upon  the  eroded  surfaoo,  until  Algonkian  lime- 
stones came  to  rest  upon  Cretaceous  areas. 
The  structure  etoeely  resembles  the  Borne 
fault,  Georgia.  The  date  of  development  la 
iiifcrrt'd  to  have  born  early  Tertiiiry. 

Mr.  r.  £.  Matthcs  presented  a  paper  on 
'Oladal  Erosion  in  the  Northern  Rockies.' 
The  range  was  plio\vn  to  have  been  deeply  dis- 
sected before  the  advent  of  the  glaciers.  The 
valleys  were  nearinft  maturity  and  had  low 
gradients;  the  glacirrs  which  pub^  i|Kt  ntly 
occupied  them  had  therefore  Imt  little  fall 
from  their  sources  to  their  distal  ends.  Thoy 
moved  slowly  and  were  of  eonsid^ble  tiiick- 
nesa.    The  lengths  of  the  Tarious  trunk 


glaciers  were  small  iu  proportion  to  the  large 
ueve  areas  which  they  drained. 

The  frequent  occurrence  of  many  vaUeye 
radiating  from  one  point  was  shown  on  the 
map.  The  effect  of  this  arrangement  upon 
the  valley  glaciera  was  ehown  to  hare  been  a 
general  retardation  of  their  flow  and  a  conse- 
quent increii?e  in  thickness  aluAO  llioir  junc- 
tion. Some  attained  a  tliiekness  of  over  ii.OOO 
feet  in  some  parts  of  their  course. 

Tlif  railia'inp  sy?tf>m  of  ravines  at  the 
heads  of  valleys  was  shown  to  be  particularly 
favorable  to  the  development  of  oirgtMB.  At 
Ii^ast  two  5r(s  of  cirques  at  different  tli-vutions 
are  found  in  these  mountains,  indicating  oscil- 
lationa  of  the  n$v£  line  to  $»  low  aa  9fi00  fset 
altitude 

The  definitions  of  the  snow  line  as  given  in 
tliree  text-books  now  in  use  were  compared  and 
found  to  be  greatly  at  variance  with  each 
othor.  A  new  ilt  fiiutiuii  was  favoroil  in  which 
the  topograpiiic  element  is  given  dm»  weight, 
and  which  makes  the  snow  line  virtually  ooin- 
cident  wiffi  flm  tu'v<'  line  as  finnul  on  placiers. 

The  tendency  of  glaciers  to  flatten  the  grades 
of  their  channels,  beginning  at  the  upper  ends, 
was  shown  to  be  productive  of  the  step-like 
profiles  of  glaciated  vnllcys.  The  cause  of 
this  tendency  was  sought  in  certain  motions  in 
the  interior  of  the  glaciers,  the  esplanation  of 
which  was  not  utlcmpte<l. 

The  widening  of  the  valleys  by  cliff  recession 
was  ansphasiBed  as  an  important  factor  in  pro- 
ducing discordan<^c  Votwrrn  vnllrys.  Discord- 
ance was  shown  to  be  produced  by  (1)  deepen- 
ing of  main  Talley,  (3)  widening  of  main 
valley;  niirl  to  Le  diminished  by  (3)  decpcrring 
of  side  valloy.  Cases  were  pointed  out  on  the 
contour  mape  of  valleys  meeting  with  dis- 
cordances ranging  between  300  and  1,500  feet ; 
nlso  of  several  meeting  wifli  perfect  accord- 
ance. Nor  were  the  discordances  always  in 
inverse  ratio  to  the  drainage  areas  of  tiie 
respective  valleys. 

The  conclusion  was  reached  that  in  no  caae 
eotild  the  discordance  of  a  side  valley  be  taken 
1  measure  of  the  despemtng  of  the  main 
valley. 

AiVKBD  H.  Bkookb, 
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KEW    YOKK    ACAPLMY    OF  SOIKNOBS. 

JM  HI.IC   I.KI  Tl  KB. 

On  Filiriiary  26  a  i?ublic  lecture  was  pre- 
aented  under  the  auapioes  of  tho  Section  of 
Biologjr,  by  Prof«mor  Bashford  Dean,  of  Ool- 
UiTibia  University,  entitled  '  JLir.rncyinKs  of  a 
Naturalist  through  Jajmn  and  the  Philip' 

ProfeeAor  Dt  an  vafemKl  to  the  zoological 
relations  of  liii-  Japanese  ari'Iiipelago  with  tha 
adjacent  contintiul  ou  the  one  hand,  und  with 
the  island  aerlis  on  tho  otiier — i.  e..  (1)  the 
Aleutian,  (2)  through  the  Ennin  Islands  with 
the  region  of  Nev  Guinea,  and  (3)  throui^ 
the  Jam  Chiu  lalanda  with  Formoaa  and  tiM- 
Pliilipiiiiics.  Tlif  importance  of  the  line  of 
Blakiftton  separating  the  Hokkaido  from  the 
aonth^n  islanda  was  emphasized 

Especial  attrition  was  called  to  the  favor- 
able facilities*  for  roolDtrienl  «ork  which  are 
offered  in  tlie  region  of  Misaki,  near  the 
mouth  of  the  Bay  nf  Tokjo,  and  to  the  work 
of  tho  Marine  Laborntr-ry  of  the  Tniperial 
University  in  this  region.  Dr.  Dean  had  an 
opportunity  of  examining  the  oentera  of  ani- 
mal artificial ization.  an  art  in  which  the  Jap- 
anese have  been  eo  eminently  saocessful  £e- 
peHally  praiseworthy  ia  the  method  of  oyster- 
t  111  ire  practiced  in  the  Inland  Bea  near 
i^liroshima;  hardly  interesting  were  the 
establishments  in  which  varieties  of  gold  fish 
are  propapntod;  and  ovoii  m')r('  strikinir  were 
those  for  tlic  cultivation  of  the  1  r.  ed  of  Tma. 
fowls,  in  favorable  specimens  of  which  the  tail 
feathers  attain  the  great  length  of  fiftaan 
feet.  Stii'i-i^s^  In  tlie  tniiinfemuife  of  this 
breed  appears  to  be  due  to  tlie  selection  of 
AoBe  fowls  in  whidi  moulting  ooeon  img' 
ularly,  and  the  effort  is  made  to  entirely  sup- 
press  the  moult  in  that  region  of  the  fowl 
where  long  feathers  are  to  be  produced.  In 
reft' rri tig  to  a  journey  in  the  Philippines,  Pro- 
fessor Dean  dc-^erilx^*!  n>any  intorc-f iin:  ex- 
periences, particularly  those  at  Maujuyod, 
wlian  Bving  apeeimena  of  NauHliu  were  ob- 
tained. 

HuoiT  E.  Ckamptov, 
iSaerafenr- 


TlIE  ACAPEMT  OF  SCIEUCE  OF  ST.  LOUIS. 

At  the  meeting  of  the  Academy  of  Science 
of  St.  Louia  on  the  evening  >>f  February  17, 
Dr.  Qellort  Allctnnn,  of  Washington  Univer- 
sity, delivered  an  address  ou  'The  Chemical 
Conatitution  and  the  Hanvfaetuw  of  Port- 
land Cements.'  The  growth  of  the  cement 
industry  was  treated,  the  various  steps  of 
derelopment  being  ahown  by  lantem  eUdea 
illustrating  past  and  present  types  of  machin- 
ery employed  in  its  manufacture.  Several 
slidei  were  ahown  giving  tabulated  results  of 
a  number  of  aaaljaea  of  diffaivat  eonunardal 

Portland  crtncnts. 

^Ir.  Clmrles  E^ipenschied  read  a  letter  from 
Ifr.  Beymonr  OaTter,  of  Haating^  Mianaaoti, 

in  whirh  \rns  de^eTilH-d  a  method  of  Prof^sor 
Anderson,  of  Columbia  University,  by  which 
it  waa  atated  that  eereala  oouM  be  direetly 
transformed  to  food-stuffs.  The  procesg  eon- 
sista  of  encloeing  the  cereal  to  be  treated  in  a 
hermetiea%  aealed  veasel  and  aubjecting  it  to 
a  temi^rature  of  about  450'  F.  for  a  oartdll 
time,  and  immediately  thereofter  opening  the 
vessel,  when  it  is  found  that  the  grains  expand 
to  aix  or  eight  times  their  normal  aiae.  Tha 
inventr.r  '^tntes  thnt  the  process  does  not  alter 
the  composition  of  the  cereal.  Sample  of  sev- 
eral oereata  treated  in  this  manner  were  ahown. 

Two  persona  were  eleetad  to  aetive  nmnber* 
ship. 

WiLuav  Tbbuusx, 
RteorHng  Stenfari/. 

Tlte  TOBBET   BOTANICAL  CLUB. 

At  the  meeting  of  the  Club  on  January  29, 
tiic  lirsl  pajx-r  was  by  Dr.  Britton,  entitled, 
'Notes  on  the  Crassulsee®,'  and  is  to  appear  in 
print,  being  a  part  of  a  contribution  toward 
the  projected  'Systematic  Botany  of  North 
America.'  Bemarks  followed  by  Dr.  0.  C 
Curtis,  Dr.  By^rg,  Dr.  Small,  Dr.  ICae- 
Dougnl  and  Mrs.  Britton.  The  distribtttiOB 
of  the  CrassubiceB!  was  commented  on.  Dr. 
Britton  speaking  of  the  isolated  colonies  of 
high  mountain  species,  whieli  s<^-'m  to  have 
been  continuously  highly  interbred,  so  pro- 
ducing highly  speetaliied  spedes. 

The  second  paper,  by  Mr.  F.  S.  Earle,  SBp 
titled,  'New  Genera  of  Fungi.'  founded  on  lep- 
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nieutetivw  from  California  and  New  Manoo^ 
will  soon  appear  in  the  Garden  Bulletin. 

Dr.  Earlo  aku  exlubittid  a  rosebush  from 
under  glass  at  the  Garden,  the  looto  of  which 
have  been  attacked  hy  a  fungiis  now  under 
examination  and  cultures  of  which  were 
cahibitad.  The  marodium  was  atnindaiit  in 
the  fibrous  roots;  also  in  the  I'lirk  nnd  camltium 
immediately  above  ground,  and  had  caused 
sudden  yellowing  and  dropping  of  the  leaTei. 

Dr.  MacDougal  recalled  the  suggestion  tliat 
potatoes  are  the  result  of  fungal  infection  of 
the  underground  stem;  it  is  said  that  no  one 
has  over  examined  a  potato  tuber  wilibout  find- 
ing fungus  traces  in  it.  In  many  cases  of 
precocious  blooming  among  both  wild  and 
cultivated  plants,  the  eauae  ht  stimulus  from 

similar  infertioTi. 

Dr.  MacDougal  also  exhibited  specimens  of 
two  Temarkable  Alpine  xeropliytes  from  an 

altitude  of  4,000  feet  on  New  2<ealand  moun- 
tBin«,  known  as  vegetable-sheep,  Baoulia  and 
Hoattia,  tijiniiosites  between  which  belongs 
GnaphaUum  in  order  of  affinity. 

Dr.Rydbergspoke.of  a  Rocky  Mountain  phlox 
with  similar  prowth  in  cushion-like  iJiahACS. 

Mrs.  Britton  reported  on  the  progwsa  of 
her  9tndi(V'5  of  a  Vittaria  collcftion  mnde  by 
Dr.  Britton  at  St  Kitts,  and  exhibited  draw- 
ings, and  the  present  indication  that  two 

fcrciif   sp<H-ifi('  names  have  heen   in  use  for 

different  stages  of  the  same  life-history. 

EmraBD  8.  "BmaaM, 
Aerftery. 

TBt  wmaoMmai  sccnoir  or  trb  amancuif 

OHBUICAL  SOCIETT. 
The  regular  monthly  mei^tinp  of  the  Sec- 
tion was  held  on  February  27  in  the  physics 
leetore  room  of  the  HasMbhusetts  Institute 
of  Technology.  Professor  P.  Kinnicutt  pre 
siding.  Professor  Henry  P.  Talbot  addressed 
the  8oeie(7  <m  'The  Beeorded  Histoir  of  the 
Members  of  the  Argon  Group.'  The  general 
hiatory,  the  methods  of  isolation  and  identi- 
floation  of  these  gases,  together  with  tlieir 
physical  properties,  and  their  position  in  the 
periodic  system  were  all  carefully  reviewed  up 
to  the  present  time.  Hesky  Fay, 

^eepefsry. 


tsn  cxmnuok  muhemy  or  naonm^ 

The  Academy  met  in  the  historical  rooms 
in  Syracuse  on  Friday,  Feb.  21,  1902.  Dr. 
W.  IL  Beaudianip  gave  tiw  praddential  ad- 

drees  on  the  'Peopling  of  Early  America.* 
He  gave  a  r^umS  of  the  early  investigations, 
touching  briefly  on  the  different  theories  pm- 
jjoBod,  nnd  emphasizinj?  the  fact  that  the  an- 
swer to  the  problem  lies  in  tlie  researches  into 
the  languages,  customs  and  manners  of  the 
present  nations  and  the  arehsobgieal  nmains. 
Dr.  Bcauchamp  gave  many  interesting  items 
from  his  extended  observations  on  the  native 
tribes  of  New  Toik  State. 

T.  C.  TTopKivs, 
Corresponding  Secretary. 


DlSOVMIOy  ASD  OOSRSSPOWDBNOE, 

AVBSlCkW  aSSOCUTION  FOB  THE  ADVAMOKltKKT 

OF   science:  ANTIlROPOI/XiV. 

TiiK  fifty-first  meeting  of  the  American 
Association  for  the  Advancement  of  Science 
will  be  held  at  Pitt.sburgli,  Pa.,  on  June  28 
and  July  3,  1902.  Mr.  St.  wart  CuUn.  <  f  the 
University  of  Pennsyivunia,  will  preside  over 
the  Section  of  Antliropology. 

Anthropn'riffists  are  c'i.r.li.illy  inviferl  to  nt- 
teud  and  contribute  papers  upon  subjects  con- 
nected with  their  fields  of  research.  Several 
mcmbors  of  the  Section  have  informally  ex- 
pressed  the  desire  that  some  special  effort 
should  be  made  by  the  museum  and  field  work- 
ers of  the  Section  to  present  papers  on  tliO 
collcotioas  of  importance  with  which  they  sie 
familiar. 

In  otder  that  a  preliminary  sectional  pro* 

frram  may  be  dislrlbntcrl  in  advflnoe  of  the 
meeting,  titles  of  communications  should  k)« 
sent  to  the  secretary  as  socm  as  poesiblfc 

.\bs(racts  of  pnper«.  or  the  yiapt  r>i  f hemselves, 
may  be  sent  later  at  the  convcniouco  of  the 
authors,  who  are  reminded  that  no  title  will 
ap|)ear  in  the  final  program  until  the  paper, 
either  in  full  or  in  abstract,  has  been  passed 
upon  by  the  sectional  committee. 

Hari.an  I.  Smith. 
S'  cretani  of  Scr{iin<  II .  Anthropology. 
AmERKAJ!  Mt'SKUM  OF  Natikai, 

HjSTOitT,  New  Yosk. 
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FEI.IS   OREGONENSIS   BAF.  AGAIN'! 

is  hia  reoeut  'JBevision  of  the  Pumas' 
(Proc  Wa$h.  Aead.  8ei..  pp.  677-600),  Dr. 
C.  Hart  Mcrriain  devotes  over  ft  page  to  tiie 

inapplicubility  of  the  above  name  and  to  cen- 
suring luy  action  in  bringing  it  forward  to 
replace  F.  hippoleslea  olympus  given  by  him- 
self in  1897.  ir<'  »taU-s  that  it  is  a  'fallacious 
interpretation  of  our  principles  of  nomen- 
eUtwe'  to  replsflo  s  name  irall  oiharaeteriMd 

and  accompanir-fl  hy  (irfriiito  tyiK'  arii!  l«-cftlity, 
by  an  older  one  deficient  in  these  respects. 
This  statement  will,  I  think,  bo  guMtionod 
by  many  zuologbts  who  hsTO  omd  in  this  way 
more  than  I. 

PenNmaUy,  I  would  be  only  too  glad  to 
throw  out  of  consideration  at!  the  names  pro- 
posed by  Tt:ifiiKsiiU(^  liinl  iiiliorJ  <i{  liis  finio, 
as  it  would  save  us  a  deal  uf  trouble,  but  if 
we  teeogniw  the  principles  of  priority  I  see 
no  excuse  for  such  action,  and  such  questions 
as  the  prraent  one  resolve  themselves  entirely 
into  a  eonsideratien  of  the  ^iplieabilitr  of 
the  oMiT  nume. 

This  is  largely  a  matter  of  individual  opin* 
ion  and  in  the  abaenee  of  any  tribunal  for  the 
consideration  of  a  uniform  nomenclature  for 
our  mammals  individttal  preference  will  pre- 
vail. However  a  few  words  n>garding  Dr. 
Ucrriam'fi  stand  may  not  be  out  of  place. 

In  TJafinr-squo's  fir-ft  pnpor  lie  utnioiilitedly 
has  in  mind  thu  Felus  concohr  group,  that  will 
be  admitted  on  all  hands. 

Tn  his  Hcronr]  pnprr  ho  names  a  vnricly  of 
the  puma  (us  mentioned  in  tho  first  pnpcr) 
from  northwestern  United  Stateo  (Oregon  by 
implication).  Tho  absmce  of  a  finitf  type 
locality  in  no  way  invalidates  the  name  if 
otherwise  aatisfaetorily  diagnoaed.  We  have 
many  names  now  in  uae  with  juat  a»  vague 
l^rpe  localities. 

The  description  is  very  brief,  but  as  good  as 
many  other  early  diagnoaea  and  to  tn.v  tniii  j 
clearly  indicates  the  same  animal  later  char- 
acterized by  Dr.  Mcrrinm.  Moreover,  I  do 
not  think  it  ia  'gtoaaly  incorrect.' 

I!:ifinesque  says  'Dark  brown,  nearly  bladt 
on  tho  back,  belly  white.' 

Dr.  Merriam  aaya  'Daric  rufoua  brown,  darii* 
eat  along  middle  of  bade,  backs  of  eara  black. 


tip  of  tail  blackish,  breast  and  inguinal 
region  soiled  whitish,  anterior  part  of  throat 

white.' 

Rafinesquo  liad  no  'manual  of  colors'  and 
was  of  course  not  as  exact  as  our  present-day 
qntematiata,  but  it  aeema  to  me  tiiat  hia 

description  is  sufTtcicntly  nccurnte. 

As  to  Dr.  Merriam's  argument  that  he 
probably  never  aaw  a  tpeetmen  of  the  animal, 
we  have  positively  no  evidence  one  way  ur 
the  other,  and  the  fact  does  not  affect  the 
validity  of  the  name  nor  do  Dr.  Herriam's 
further  remarks  abottt  the  other  unrecognized 
cats  that  Rafinesqne  speaks  of.  The  ilescrip- 
tions  of  Cervus  macnjurus  and  C.  Iifimunus  of 
the  same  author  which  are  veoognizcd  and 
adopted  by  Dr.  Merriam  are  associated  with 
a  lot  of  unidentifiable  descriptions,  and  are 
admittedly  based  «pon  deseripitionB  of  trav^ 
olers,  while  tin.'  dintriiosfi  aro  no  l»-1ter  than 
that  of  F*lu  oregonensU.  If  one  stands,  so 
should  the  others,  in  my  estimation. 

I  might  add  that,  so  far  as  I  am  aware,  every 
one  who  has  written  on  this  puma  since  my 
note  ap|>eeied  in  Sciencb  has  followed  my 
viewer  even  Dr.  Merriam  himself,  i^  adopted 
the  name  orf^nnrnftit  without  comment,  in  his 
'Biological  Survey  of  Mt.  Shasta'  (p.  104). 

As  to  the  statement  that  no  name  based 
on  hearsay  aeeonnts  of  travelers  would  be 
accepted  if  published  to-day,  we  might  suggest 
some  reoent  oaaea  that  eome  prettgr  near  to 
this,  such  as  Equns  iohnaoni,  w!ik-h  was  based 
upon  hearsay  accoimts  of  oative  Africans  and 
two  strips  of  skin,  and  Jfeeriiu  .amsnitt  (8a- 
ENCE,  December  13),  on  a  photograph  and 
regretful  recollections  of  a  fish  that  was  loot 
overboard  after  having  been  captured  I 

WlTMtt  SfOMB. 

AoADKMT  or  Natural  Scauroaa, 
FuiiAOKLmkf  Pa. 

A  VBUT  SBNSmVB  TBSBKOaTAT. 

FoiR  many  forms  of  soientifio  investigation 
constancy  of  temperature  i?  required.  Such 
constancy  may  be  secured,  within  a  few  hun- 
dredths of  a  degree^  hy  several  types  of  ther- 
mostat. For  certain  inquiries  undertaken  by 
the  writer  relative  to  the  so-called  'critical' 
phenotnena  of  liquids  and  gaaee,  a  mneh 
greater  degree  of  aeeuracgr  was  neceaiary. 
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To  meet  this  demand,  a  thermostat  was 

devised,  of  which  a  description  will  shortly 
appear  in  tlio  Journal  of  Physical  Chemistry. 
The  regidator  of  thia  inatnuaent  fnnctionataa 
ao  perfectly  that  the  temperature  can  be  kept 
continuously  at  the  same  thousandth  of  a 
degree  for  lunira  at  a  tinM^  It  ia  ao  eon- 
stnicted  moreover  as  fo  lx>  capable  of  adjust- 
ment, within  one  or  two  hundredths  of  a 
dagvee,  to  any  desired  temperature  over  a 
range  of  about  fifty  degrees. 

The  most  important  factors  which  make 
such  fineness  of  regulation  possible  axe  the 
following: 

1.  An  t-xtrcmrly  cfTicifnt  circulation  in  the 
bath,  whicii  elimiualcs  all  lacul  differences  of 
temperature  large  enough  to  bo  readable. 

2.  Such  a  construction  of  the  regulator  that 
the  expansive  medium  feels  each  iqinuteat 
change  of  iemperatui«  and  reacts  promptly  to 
it. 

3.  Provision  for  supplj'ing  tlic  bath  at  all 
timee  with  jnst  the  amount  of  heat  needed, 
and  no  more.  TLa  regulation  does  not  con- 
sist in  alternately  admitting  and  shutting  off 
the  inflow  of  hea^  but  in  a  'throttling'  of  the 
E^ame. 

The  extrrmo  accuracy  of  function  men- 
tioned above  is  naturally  obtained  only  when 
the  tbennoetat  is  shielded  from  sudden 

changm  nf  rndinlion.  lint  exoellcnt  results 
are  possible  without  such  protection.  Without 
the  use  of  any  insulation  whatever,  the  bath 

can  be  hrld  at  n  temperature  of  thirty  or  forty 
degrees  within  a  hundredth  of  a  degree. 

W.  P.  Bkapley. 

WkauTAir  Vmmnam. 

acuamno  muawumnoL 
To  THi  Enrroft  or  Soibitob:  In  SotEKCK  for 

March  21,  I  find  an  article  on  'Scientific  No- 
menclature,' by  Mr.  Prank  W.  Very,  which 
concludes  with  the  following  words: 

Scientiflc  descriptions  remain  unintelligible  to 
the  Isiy  man  who  hates  to  use  the  dictiooaiy. 
ThKf  are  free  property  to  all  who  are  wilting  to 
take  this  trouble. 

On  other  pnpros  of  Sciknck  for  Mardi  21 
(pp.  458  and  459),  1  find  the  words  'ecology' 
and  'eoologicaL'  As  I  had  never  seen  them 


before,  I  aaid  to  myself:  'II  r-  i,  my  chance 
to  vindicate  Mr.  Vcry's  judicious  hint  about 
the  lazy  man  and  the  dictionary.'  So  I  turned 
to  the  Century  dictionary,  but  did  not  find 
ecology  or  ecoloficul.  J  next  had  recourse  to 
the  new  English  dictionary  of  Murray,  with- 
out sneeeaa,  and  then  to  tiie  new  edition  ol 

Webster,  pnMisliod  llic  prt-sont  year.  None  of 
tliese  contain  the  words  above  mentioned.  Be- 
oouiee  to  liddell  &  Scott's  Greek  ludeon  waa 
equally  unavailing.  I  am  moved,  therefore,  to 
ask  you  for  an  explanation  of  this  new  term. 

UoBACB  Whttr. 

New  Youk, 

March  22,  1302. 

[Ecology  lias  doubtle-ss  licon  coined  from 
tlie  same  word  as  economics,  being  the  branch 
of  loology  or  botany  that  ie  coneemed  witb  the 
dwelling  place  <>r  ilUtrilnition  of  nniinnls  or 
plants.  It  will  probably  come  as  a  shock  to 
biologista  to  learn  that  this  word  ie  not  to  be 
found  in  rc<^  nt  dictiunaries,  as  it  is  used  in 
elementary  books  and  courses.  The  word  ap- 
pears to  be  poat-Barwinian ;  perhaps  some 
leader  can  tell  us  when  and  where  it  waa  flrst 
used. — EoiTOR.] 

BOTANICAL  VOTEB^ 
A  POPULAR  BOOK  OK  TKBSa. 

WiiATEVKR  tends  to  popularize  a  knowledge 
of  our  trees  is  to  be  commended.  Any  buok 
which  induces  a  considerable  ntunlier  of  peo- 
ple to  give  more  attention  to  the  structure  and 
linbits  of  trees  deserves  our  hearly  approval. 
It  is  true  that  too  often  these  popular  books 
are  ao  full  of  blunders  that  the  scientific  man 
U  oonstnntly  irritated  as  he  runs  over  the 
pages,  and  as  a  consequence  be  i.s  too  oflcn 
unable  to  see  the  great  body  of  valuable  mat- 
ter hidden  beneath  tlie  .-iupcrficjal  errors.  We 
have  had  within  the  last  year  or  two  a  uum- 
ber  of  useful  books  dealing  with  plants  of 
vari'ius  luriiU  frDiu  niu--liroom'*  and  ferns  to 
wild  flowerioit  herbs,  shrubs  and  trees.  Now, 
another  book  is  brought  otit  by  Knight  and 
Millet,  of  Boston,  under  the  title  of  'Studies 
(  f  Trws  in  Winter,'  by  Annie  Cakes  Ilunt- 
uigton,  with  an  introduction  by  Frofeasor 
Sargent.  The  fact  that  ao  eminent  *  botanist 
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Jiaa  thought  it  wurth  his  while  to  write  an 
introductiou  to  the  book  at  once  bespeaks  otir 
good  oiniuon.  A  glaiioe  at  the  iMges  i«  tnffl' 

ciont  to  show  that  in  this  we  arc  ntit  mis- 
taken. There  is,  lirst,  a  short  chapter  giving 
•udt  infonnatioik  as  is  neoeuaiy  in  the  etudjr 
of  the  tree  in  winter,  followed  by  fourteen 
chapters  on  groups  of  trees,  as  *The  iione- 
di«stnut*  (itiduding  also  the  Ohio  hockeye). 
'The  Maples'  (including  seven  species),  'The 
Ashes'  (four  sjKicies),  'The  Walnuts  and 
Hickories'  (six  species),  etc.  The  illustra- 
tions are  exquisite,  consisting  of  'half-tone' 
rfprodudiciti-  <•(  churacteristi"'  jili'ii'i^n-aphs. 
The  colored  plates  are  especially  Hue,  that  of 
a  croos-section  of  an  oak  trunk  being  reallgr 
8<)  porfci't  ihnt  niir-  iTm=!t  run  his  hand  over 
the  plate  to  convince  hiuiaeli  that  it  is  not 
an  actual  section  of  the  wood.  While  the 
book  is  printed  and  hound  in  a  siyle  quite  too 
cl<^ant  for  a  text-book  for  schools,  the  subject 
matter  is  well  adapted  for  such  usn^t>.  A  less 
eiQiensiTe'  edition  for  schools  should  be 
brouffht  out  lr\  tlic  [luWishcrs,  and  in  such 
form  it  should  have  wide  use  in  the  public 
tehools. 

•  iATTl.VoElt's   FLOllA    or  TENNtSSEE. 

It  speaks  well  for  a  state  when  its  leKisIa- 
ture  authorizes  the  publication  of  a  book  on 
tec!tnical  botany.  This  was  done  a  little  leis 
than  a  y«>Br  ago  by  the  legislature  of  Tennes- 
in  'an  act  for  the  acceptance  by  the  state 
of  a  work  on  botany  prepared  1^  Dr.  A.  Gat- 
tinrnr,  and  to  mnkf  nn  niiiirMpririticn  fur  its 
publication  and  distribution.'  The  result  is 
before  us  in  the  form  of  a  neatly  printed  book 
of  nearly  three  hundred  pages.  That  the 
pages  are  marred  by  too  inany  typographical 
slips  is  not  the  fault  of  the  generous-minded 
UMl  who  made  provision  for  its  publicutitni, 
nor  of  the  venerable  author,  but  of  the  inex- 
perienced printer,  to  whom  inuoli  of  what  he 
put  in'ji  lyjio  must  have  been  quite  unintel- 
liKiM* .     I  li-'  Ifiiik  with  about  twenty 

pages  of  prefatory  matter,  in  part  historical; 
the  remainder  is  devoted  to  a  discussion  of 
rctrionnl  riistribnf i'ln  nf  plants,  and  this  is 
followed  by  about  160  pages  devoted  to  an 
sunotated  list  of  the  Ftnridopbyta  and  Bper- 
matophyta  of  the  state.   Following  this  an 


about  a  hundred  pages,  entitled,  the  'J'liilo?ir^ 
phy  of  Botany,'  including  several  papers  of 
very  unequal  Tslve.  In  the  list  of  plants  the 
modern  system,  as  well  as  the  modern  nomen- 
clature, ia  used,  the  latter  being  none  other 
than  that  of  the  so-called  *Roehsstsr  Rules^' 
which  he  says  he  'reluctantly  adopted'  after 
cmrof ul  deliberation.  This  useful  list  is,  there- 
fore, another  contrihation  to  the  more  genersl 
use  of  the  names  recommended  by  the 
'Ku<ht-stcr  School'  of  systematic  botanists, 
and  is  a  sign  of  no  small  signiticance  of  the 
inevitable  trepd  of  botsnicsl  opjnion  end 
practice  in  this  country. 

The  species  noted  are  2,218,  of  which  224 
are  Compositn;  81,  Labiatn;  6S,  UmheUifem; 
172.  ^^alvacc8B;  251,  Euphorbioceae;  103, 
PapiUonaoen;  83,  Rosacea:;  57,  Crucifers;  61, 
Koraeeaa;  124,  Cyperaoee;  2S8j  Qranunas; 
19,  Oonifens',  «,  Pteridophyta. 

mouufu  FruvinntBnB. 

Hbftbx    7   and   8   of    this   work  hsTO 

appoan-fl  within  tho  p.ist  ftnv  week;!.  Number 
7  is  devoted  to  the  little  group  of  water  plants 
known  as  the  Naiads  (Naiadaoen),  and  is 
from  the  hand  of  A.  B.  Ttendle,  of  the  British 
Museiun.  We  have  in  this  number  a  promise 
of  what  we  may  look  for  in  the  future,  since 
this  one  has  the  geaeral  discussion  in  English, 
instead  of  in  Gorman,  as  has  been  the  rule 
heretofore.  It  is  quite  novel  to  have  a  'part' 
of  a  book  in  which  three  languages  are  nsed^ 
the  tn  hnii  al  ports  being  in  Latin,  as  usual, 
while  some  of  the  notes  under  the  species  are 
in  German.  In  this  paper  the  author  reetriets 
the  family  to  the  genus  .Yaw,  in  which  he 
recognizes  thirty-two  species.  Number  8 
takes  up  the  maples  (AeeraoeK),  and  the  work 
is  done  by  Dr.  Ferdinand  Pai^  of  the  Univer- 
sity  of  Broslau.  Two  genera  are  recognized, 
Dipteronia.  a  monotypic  Chinese  genus,  and 
Art  r.  the  maples  proper.  The  latter  genus  is 
div;ilril  i!i(i>  tliirtf»en  section'?,  nnr!  all  tr>M,  113 
species  are  described.  In  accordance  with  tlw 
latest  eone^tons  of  generic  lines  die  box-d- 
ders  (.V-  '/int  /'O  .iro  inrluded  In  Act.  Tt  i<  in- 
teresting to  note  tliat  Dr.  Pax  has  adopted  A. 
taeehamum  L.  as  the  name  of  the  aQver  maple 
(instesd  of  A.  datptarfUM  Ehrh.)  and  A.  sse* 
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fhnrvin  "NTai shall  for  the  9Uj;nr  map!e  (not  .4. 
tacchannum  Wang).  In  both  nunibora  the 
iUii»trati<HU  are  of  the  high  order  of  the  pxe- 
wlintr  Ihfttn.  Charlm  E.  Bissby. 

Thb  Umvoeirr  «r  Nsn&exA. 

VOTEB  Oy  INOROANIC  CBEM18TRT. 

The  first  two  numbers  of  the  Zeilschrift  fur 
Eleclrochemie  for  January  contain  an  experi- 
mentel  inreetigetioii  by  F.  Haber  and  B.  Gei* 
pert  on  the  preparation  of  aluniinum.  The 
authors  used  as  a  crucible  a  biocic  of  coal 
S46XHSX17fi  TOBL,  ikb  flfieiiiiig  haTing  • 
diameter  of  113  mm.  nt  the  bottom,  138  mm. 
at  the  top,  and  70  nun.  deep.  This  crucible 
Mrv«d  ta  a  kathode^  end  a  rod  of  ooal  66  mm. 
in  diameter  as  anode.  The  hnth  consisted  of 
an  artificial  cryolite  containing  somewhat  less 
than  the  theoretical  amomtt  of  rndinm  fluorid, 
and  in  this  pure  alnmiiui  mm  disHoUod.  The 
most  favorable  current  was  3  amptres  per 
square  centimeter  at  7  to  10  volts.  Under 
these  conditions  the  electrolysis  proceeded  as 
smoothly  and  regularly  as  in  the  ordinary 
electro-analytical  precipitation  of  a  metal. 
Although  the  denaity  of  the  solid  hath  is 
slightly  preater  than  that  of  aluminum,  when 
fused  it  is  slightly  lower.  li,  however,  too 
mvoh  alumina  is  dissolved  in  the  bath,  it 
becomes  too  dense  and  the  aluminum,  instead 
of  sinking,  floats,  often  short-cireuiting  the 
current.  A  higher  percentage  of  aluminum 
fluorid  than  ia  present  in  natural  cryolite  is 
advantageoiis,  m  it  rcndiTs  tlu-  bath  more 
fusible.  The  output  varied  from  50  tu  55  i>er 
esnt.  of  that  theoretieally  required  by  the 
current.  Tlio  nhiiniiinm  prepared  was  of  par- 
ticularly pure  quality,  and  in  the  opinion  of 
the  authors  the  produetion  of  the  smbs  qual- 
ity  on  a  large  scale  is  pn=iijililc  by  the  use  of 
pure  materials  and  an  anode  low  in  ash.  It 
was  found  neoessary  to  add  fluorid  to  the  ha^ 
from  time  to  time  to  replace  that  whidi  i* 
lost  by  a  gradual  Tolatilization. 

The  modem  manufacture  of  tin  foil  is 
described  by  Rafael  Oranja  in  the  Jounui 
of  the  Society  of  Chemicnl  Indufitry.  Three 
varieties  of  tin  foil  are  on  the  market:  pure 
tin  foil,  composition  foil,  and  Dutch  leaf. 
The  oompoaition  foil  oonsists  of  lead,  eovered 


on  both  sides  with  a  thin  coating  of  tin,  while 
the  Dutch  leaf  is  prepared  from  an  alloy  of 
tin  with  a  few  per  eent.  of  a  secret  metallic 
composition.  Tlie  grade  of  fineneg.^  of  the 
foil  is  expressed  by  the  number  of  square 
inches  which  a  pound  d  the  foil  will  eover. 
Thn^  the  limit  reached  by  the  thinnest  purr 
tin  foil  is  10,000,  by  compoeition  foil  7,000, 
while  Dnteh  leaf  reaches  14,000  square  inehes. 
The  manufacture  of  the  foil,  and  also  of  the 
capsules  for  the  tops  of  bottles,  is  fully 
described  in  the  paper. 

FuuM  the  Physiologieal  Lalxirntory  of  the 
Veterinaiy  High  School  of  Vienna  comes  a 
contribution,  which  indirectly  contribntcs  to 
our  knowledge  of  the  occurrence  of  iodin  in 
soils,  and  espeeially  with  raferenoe  to  the 
question  (\H  to  whether  it  is  largely  confined 
to  those  soils  which  are  near  the  sea.  On 
examining  the  thyroid  glands  of  sheep  fram 
different  Hungarian  lcK;alitioa,  Wohlrauth 
finds  that  the  percentage  of  iodothyrin'— 
0.2-0.35  per  cent — is  approximately  the  same 
as  !li  t  found  hj  Baumann  in  Oermnn  and 
Freiicli  sliecp,  and  that  the  iodothyrin  con- 
tains about  the  same  uiuount  of  iodin — 3.2-3.3 
per  cent. — aa  that  obtained  by  Baumann. 
The  sheep  from  these  far-inland  localities 
must  therefore  have  found  in  their  food  the 
aeoeasaxy  quantity  of  iodin  for  a  Domal 
amount  «f  nomal  iodothyrin. 

Tub  work  of  Liversidge  on  the  cryHtallino 
strnetiirp  of  metallic  nuppets  has  already  been 
noticed  in  these  columns.  This  work  haa  been 
continued  by  the  examination  of  a  number  of 
new  specimens.  The  structure  is  studied  by 
etching  a  polished  surface  of  the  metal.  In 
nuggets  from  Lake  Superior  containing  both 
silver  and  copper,  it  appear>i  that  the  silver 
has  been  deposited  upon  the  copper.  Gold 
nuggela  from  the  Klondyke  present  a  strae- 
ture  and  appearance  quite  different  from  those 
of  any  other  locality.  They  are  very  pale  in 
color,  owing  to  the  large  quantity  of  silver 
present.  An  assay  of  two  specimens  gave 
only  Hixty-five  per  cent,  of  gold.  In  the  case 
of  silver  and  copper  nuggets,  as  has  been  fciund 
with  those  of  gold  and  platinum,  there  is  every 
indieation  that  the  metal  haa  been  deposited 
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from  »olutiou,  and  there  is  nothing  to  indicate 
tbat  the  nuggets  have  undergone  wther  ign»' 

0U8  or  hydrothermal  fusion. 

It  is  not  often  that  there  is  an  opportunity 
to  determine  the  duugea  in  a  trail  water 

extending  over  a  long  period  of  years,  but  this 
has  been  done  by  W.  W.  Fisher  in  the  case  of 
the  water  of  the  Trafalgar  Square  well.  He 
prints  in  a  recent  number  of  the  Andtuti  an 
aTtnlysiM  just  iiia<l(^  of  this  wntcr,  rfimviirinp 
it  with  analyeco  made  in  1848  and  in  1857. 
Theae  amdjaea  ahow  that  the  character  of  the 

wad  r  has  not  changed  rsscntially,  althou^ 
the  quantity  of  potassium  salts  has  diminished 
quite  deoidedly.  In  this  eonneetion  the  audunr 

calls  iittr'ntion  to  tlie  fact  tliat  alkaliiu-  waters 
aie  drawn  not  only  from  the  chalk  under  the 
London  day,  but  alao  from  other  deep  lime* 
atonne,  and  draws  the  conclusion  tlint  the 
alkali  shIUs  prrs<-nt  como  from  the  chalk  itself 
and  not  from  percolation.  In  covered  depos- 
its where  no  natural  drainage  is  possible,  the 
chalk  is  found  to  contain  soluble  salts,  dis- 
tinct traces  of  sodium  carbonate,  chlorid  and 
iulf ate  being  found  in  dialk  beneath  London 
at  a  depth  of  500  and  800  feet 

J.  L.  H. 


BKOSNT  gOOPALBOVTOLOar. 
nutacH'a  *rxv)gA  wot  <uaKOfn.n  odd  nn 

KALKSTriNr:  ni;«  PERSirORMATION-,  P0>fKV3.' 

Du.  Amtoixe  FBtraoa,  of  Prac,  has  reoently 
iaMMd  a  complete  liet  of  hia  pnbUeations  ex- 
tending back  to  the  ycHr  ISjl  and  covering 
essentially  tlie  broad  field  of  his  zoological 
and  palcoutological  oliscrvations.  Ilis  most 
inr>numcntal  work  is  on  the  primitive  fiahea* 
ai;iii1ii1>ian^  nn  l  reptiles  of  the  l^rrmian  pe- 
riod described  in  a  series  of  monographs  un- 
der the  title  eited  abo?e,  beginning  in  the  year 
isso. 

The  lirat  monograph  covers  the  long-bodied 
ategocephaltan  aniphibiana  of  the  otder  Aisto* 

poda;  this  was  continued  with  the  description 
of  the  short-bodied  forms  resembling  the  mod- 
em perennibranchiatcs  in  1884.  More  ad- 
vanced labyrintliodont-^  were  described  in 
1885,  the  amphibian  diviaion  of  the  fauna 
being  concluded  in  18S7. 


The  second  volume  is  mainly  devoted  to  the 
long  flahea^  or  Dipnoi,  and  to  the  more  primi- 
tive types  of  selachians.  'Shtst  important  of 
theae  ^n>ea  ia  the  genus  Fleuracanthm  wbiofa 
bridgea  oyer  the  g^p  m  lhi*atfUOtiife  between 
the  American  genus  Cladoaelache,  as  de- 
scribed by  Newberry  and  Dean,  and  the  fin  of 
the  modem  shark.  This  transition  form  com- 
pletely disestablished  the  archipteryial  theor>' 
of  Gctrcnbaur  and  established  the  fin-fold 
theory  of  Thacher  and  Balfour.  The  other 
primitive  aelaehiana  were  oonoliidad  in  US9t. 
and  the  great  niodrrn  actinoptcryfrfan  types 
oorreaponding  to  Agasaic'e  ganoids  were  cov- 
ered in  the  parts  which  appeared  during  the 
succeeding  two  years. 

The  fourth  toIuom^  of  wliich  three  parts 
have  appeared  between  1809  and  the  present 
time,  is  devoted  to  the  insecta  of  the  Pcrminn 
period,  ospf  cially  the  myriopods  nnd  amcli- 
noids.  Finally,  this  monographic  series  is 
brovght  to  a  doae  in  1901  by  the  thied  port  of 
the  fnuHh  volnmo  which  covers  the  cruBta- 
coans  and  molluscs.  This  series  of  mono- 
graphs win  eonatitnte  tbie  greateat  monnmeot 
to  ita  author.  Also,  those  who  visit  Prig 
find  there  to  their  surprise  that  this  Bohemian 
city  contains  one  of  the  moat  beautifnl  sobkg- 
ioal  muaeoms  in  the  world,  devolopod  under 
the  direetion  of  tbia  veteran  soologist. 

H.  F.  0. 

QHAVny  0\  THE  OCEAN. 
The  pnx-ccdings  of  the  Academy  of  Sci- 
ences of  Berlin  of  February  13,  l'J02,  contain 
a  paper  by  i'rofe.s.sor  F.  R.  Hclniert  on  I'r. 
1  locker's  determination  of  gravity  on  t'.;e 
Atlantic  Ocean.  In  July  and  August.  1901, 
iho  TTiti-nml  tutinl  flcmlctii-  .\>sri<^inti'^Ti  <>ti- 
trnstt'd  Dr.  llecker,  of  tiie  I'otsdara  lioodetic 
Institute,  with  the  duty  of  making  lebitiTe 
Kravity  obss^rvations  on  the  Atlnnt' ■  l)<'i>nn  .jii 
a  voyage  between  Hamburg  und  Bahia.  The 
method  employed  waa  to  determine  the  prcs- 
suri'  of  the  atmosphere  by  means  of  a  barome- 
ter and  a  hjpBometer  (boiling  point  thermotn* 
etcr).  The  barometric  formula  contatna  a 
term  dependinf?  on  the  intensity  of  gravity  at 
the  place  where  the  (  liiervjitinn  wns  in<i«k'. 
The  hipsomctor  is  independent  of  this  intiu- 


Digitized  by  Google 


Hatch  X»  im] 


SCIENCE, 


515 


enoe.  The  compariisuu  uf  the  results  of  the 
two  methode  affords  «  meaaA  td  determinini; 

relative  prnvity  with  more  or  less  accuracy. 
The  resulta  given  arc  prelinunary,  but,  accord- 
ing to  Dr.  Helmort,  tliey  are  Buffieient  to  indi- 
cate that  {rravity  on  the  ocean  whci-c  itn  depth 
i>  jirrifound,  bt-twoon  Li'^hoii  niul  IJahia,  is 
iioiirly  nomiul.  Dr.  iichiiert  stalos  that  ihcy 
furui!>li  splendid  eonilnnation  of  the  hypotbe- 
Fip  of  PiJitt  in  Trixari!  Ui  llic  isostatic  arraiifrc- 
ment  of  the  masses  of  tlie  earth's  crust,  llu 
states  that  talcen  in  connection  with  tho  ro' 
Bult8  of  Nnnsen's  i>f'nrliiluni  observations  o?i 
Ilia  2forth  Polar  £xpcditiou  this  hypotiiesis, 
from  now  on,  may  be  rednmed  with  aa  a  fact 
at  least  in  the  sense  of  its  being:  a  gctieral 
rule,  and  he  believes  that  the  radial  aaomalios 
of  the  f^eoid  in  comparison  with  the  mean 
ellipsoid  will  probably  not  exceed  the  limits 
of  d:  100  meters  pievioosly  suggested  by  him. 

O.  IJ.  T. 

UliYAy  DONKiy. 
lUB  ICn^li&h  journals  announce  the  death  of 
Mr.  Bryan  Donkin*  a  distinguished  engineer 

nnrl  man  of  scicnco  to  whom  imich  credit  i<? 
due  for  extensive  and  valuable  work  in  the 
applioition  of  seientifie  methods  in  the 
development  of  the  theory  and  the  art  of  heat- 
engine  design  and  construction.  His  research 
work  hiia  been  extennye  and  oontinuoua  and 
his  field  of  wi)rk,  aiiiilic.l  thermodynamics, 
mainly,  afforded  full  play  for  all  his  energies. 

Mr.  Donkin  was  born  in  1835,  coming  of  a 
distinguished  family  of  whom  his  father,  John 
Bry.in,  grandfather,  Bryan  Donldn,  ntul 
the  phj-sician.  Dr.  Horatio  Bryan  Donkin, 
were  famous  members.  He  was  educated  at 
the  University  College  of  London  and  at  the 
^kiole  Centrale  dee  Arts  et  Metiers,  in  Paris, 
and  Uter  served  an  apprenticeship  in  die  worfc- 
Aops  of  his  unde,  at  Bennondsey.  lie  then 
went  into  business  and  was  sent  abroad  to  erect 
cnirineii!  and  the  heavy  machinery  of  papcr- 
milli>,  and  similar  constnietion.  He  spent 
much  timo  in  Tvi:-si.i. 

He  was  a  partner  in  ISGS  and  the  chairman 
of  the  oorporation  in  18S9.  About  1870,  he 
bccnrnc  itifore^tpd  in  the  thrn  rnrr>  opportuni- 
ties of  scientifically  investigating  the  effioien- 


cies  of  tiie  heat-engines  and  presently  made 
himself  one  of  the  leaders  ia  promoting  the 

modem  scienlifit:  method  in  engineering  and  in 
reeearchea  relating  to  the  subject.  Uia 
influence  in  the  promotion  of  the  movement 
was  exceedingly  great  and  correspondingly 
useful.  He  was  probably  the  first  to  make  a 
complete  balance-sheet  exhibitiug  the  receipts 
andeacpenditiires  of  energy,  in  the  operation  of 
the  stoam-eiiginc,  in  such  manner  as  to  reveal 
precisely  the  extent  and  the  method  of  dis- 
tribution of  the  stream  of  energy  entering  the 
system,  its  separaticn  into  *.ho  vnrioiH  riirn-iits 
flowing  through  the  engine  and  its  final  dis- 
position S8  useful  and  as  wasted  energy,  and 
the  resultant  efficiency  of  the  system. 

He  studied  the  effects  of  '  cylinder  condensa- 
tion* and  of  the  two  eoneetivea  of  that  serious 
form  of  wasted  energy,  superheating  ami 
steam-jacketing,  and  invented  the  'revealer' 
to  reveal  the  theu  m^-sterious  cliauges  occur- 
ring in  the  interior  of  the  engine^linder.  He 
established  many  important  facts  and  laws  of 
thermodynamic  upcratious  and  iheruuil  uetioa, 
and  was  a  very  earnest  advocate  of  all  really 
>oimd  movements  in  the  direction  of  eoonomie 
progreiis. 

He  wrote  extensively  on  the  subject  which 

came  to  be  his  specialty  and  some  of  his  papers 
arc  regarded  as  among  the  classics  of  that  de- 
partment of  literature.  He  published  a  treatise 
on  gas-engines  which  has  now  gone  to  a  third 
edition  and  translated  PiiscTs  'Theory  and 
Construction  of  ihollationai  iicat-Motor,' and, 
in  1888,  issued  a  treatise  on  the  steam-boiler. 
Tfe  was  familiiir  with  the  Fri  rirli  ms  with  the 
(icrman,  and  siM>ut  much  time  on  (he  c<iu- 
tinent,  studying  the  latest  developments  in  his 
field,  in  all  countries. 

He  was  a  vice-president  of  the  British  Insti- 
tution of  Ifwhanieal  Engineers,  Watt  medal- 
listfTclford  r.rnl  Ifnnby  premiiim  and  priae* 
man  of  tho  Institution  of  Civil  Engineers,  a 
luember  of  tho  Koyal  Institution  and  of  a 
nvinil)er  of  Kuropean  asM"  i:il  ions  and  nlso  of 
til  '  American  Society  of  Mechanical  Engi- 
neers, 

ICr.  Donkin  was  famous  for  important  and 

:i<1iriir;Llilo  jirofi-^'-i' iiinl  work,  l>r)tli  in  con- 
struction and  in  research,  was  known  in  all 
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oountriw  M  a  great  miter  and  atwlent  and 
schiolav,  and,  auiung  hia  fnania  and  aoquaiut- 

ances,  was  romfmizcd  as  a  man  of  genius  and 
of  boart,  of  perfect  frunkneaa  and  integrity, 
as  well  M  of  delifllttf 111  penonalitj.   He  was 

very  pxtftisivr'ly  nfiinain{(il,  at  home  nn^l 
abroad,  liis  death  will  be  regretted  by  liis 
numerous  eoquaintanoes,  and  hy  «verj  one 

familiar  with  his  work,  and  will  l  "'  iu"iiriic"<| 
Ionic  and  sinoerely  by  all  who  had  tlic  good 
fortune  to  be  numbered  einong  bis  penonal 
friend*.  B.  H.  T. 


BOIENTIPIO  VOTES  AND  VEWS. 

liy  order  of  the  pr»'Mil«  iii,  the  -^iirinn  mwt- 
ing  of  the  Council  fiie  Aincrii-aii  Assofiu- 
tiou  for  the  Advuuoemcnt  of  Seieuee  will  be 
held  in  the  Cosmos  Olub^  Washinirton,  D.  C., 
on  Thunday,  April  17.  IMS,  at  4:30  p.m. 

EuiNBI  luiil  U.MVKHsiTY  will  Confer  its  LT..D. 
on  President  J.  G.  Schurman,  of  Cornell  Uui- 
venity,  and  on  Prineipal  A.  W.  Rficker,  of 

London  University. 

Dr.  Julius  Kueum,  professor  of  a^rnculture 
at  tbe  TTnivinaity  at  Halle  and  director  of  the 
Agricultural  Institute,  has  been  elected  a  cor- 
responding member  of  the  Paris  Academy  of 

Science. 

Tub  Russian  G«ographieal  Society  has 

awarded  its  Constantin  medal  to  the  geolutfist, 
K.  J.  Bogdauowit^cb;  the  SetneuolT  medal  to 
Dr.  Eduard  Sucss,  professor  of  geoloffy  in  the 

University  of  Vienna,  and  the  I'rrewalsky 
niedal  to  the  zoologist,  Professor  Zurudnyi. 

Fbokicssor  C.  B.  BAaxua,  of  the  Unirenity 
of  Chicago,  sailed  for  ]&nope  Hareh  82,  and 
will  spend  nine  months  in  visiting  the  botanic' 

al  center?*. 

Dk.  D.  T.  MacDouoal  has  returned  from 
Arizona  and  Sonora  with  an  extensive  coUee- 

finn  of  fri.'uit  caci'i  ami  othrr  larei'  xorn[iliyi:i' 
pkuts,  which  are  being  installed  iu  the  horti- 
cultural houses  of  the  New  Yoric  Botanical 
Garden.  Dr  MacDougal  characterizes  the 
recent  sensational  announcement  in  the  daily 
press  concerning  the  extermination  of  the  tree 
cactus  (Cere lis  gigantstui)  as  being  utterly 
wit^ii'ut  foundation. 

Pbofe&sob  Txvott  has  given  iu  bis  resigna- 


tion of  the  offioe  of  keeper  of  the  ITiiiTenitr 

.Muneum,  Oxford,  to  which  ho  was  nominated 

on  tliR  (batli  of  the  late  Professor  Henry 
Smith,  who  had  succeeded  Professor  Fiilllips, 
the  first  oocupant  of  the  post,  on  th*-  opening 
of  the  innspitin  in  l^R".  Professor  Tylor  will 
•  unliuue  to  liold  the  readership  iu  uulbropol- 

ogy,  to  whieli  be  wae  appointed  in  1884. 

Dk.  Earl  Lintnkr,  professor  in  the  Tech- 
nical Institute  at  Munich,  has  been  made 
director  of  tlio  scientific  station  for  the  study 
of  brewing  in  the  same  eity. 

Dii.  Ix>uts  CoBHETT  and  T)r.  F.  S.  St  Barbe 
Sladen  have  been  appointed  by  the  Boyal  Corn* 
mission  on  Tuberculosis  to  assist  in  the  ez- 
ju  riiiK  Dial  work  of  the  commission  to  l>c  car- 
ried out  at  Stansted.  They  will  reside  at  the 
farms  and  devote  the  whole  of  their  time  to  the 
investigations  of  the  oommimom. 

Owi  v'-i  College,  Mancbesfcr,  cclohrated  its 
jubilee  on  March  12  and  13.  Among  those  who 
presented  addresses  were  Professor  Beettuerel, 
representing  the  Paris  Academy  of  SjcienceB* 
and  Professor  Breymann,  representing  the  Ba-> 
Tarian  Academy  of  Beienesf. 

Mr.  Crbswbll  Shbsbsr,  of  Trinity  OoUege, 
has  been  nominated  to  occupy  thf"  tabic  nt  the 
Zoological  Station  at  Naples,  maintained  by 
Cambridge  UniTOrsify. 

r  r  Smith  prizes  at  Cambridge  University 
have  been  adjudged  as  follows :  T.  IT.  Tlave- 
lock,  B.A,,  St.  John's  College,  for  his  essay 
'On  the  Distribution  of  Energy  in  the  Con- 
tinuous Sjicctrum';  and  J.  E.  Wriplit,  B.A, 
Trinity  College,  for  his  essay,  'Singular  Solu- 
tions of  Diffeventiat  Equations  wi&  Snewn 
Infinitesimal  Transformations.' 

TiiK  Department  of  Astronomy  of  Colum- 
bia University  announces  two  lectures  open  to 
tlf  ii  iluic.  On  April  8  at  3:30  p.m.  Mr. 
Tor.h.d  Lii-.vell  will  loctnrc  nn  •'MfHlcm 
-Mars,'  and  on  April  16  at  the  same  hour.  Dr. 
S.  A.  Mitchell  will  lecture  on  the  leoeot  edipee 
ex|>edition. 

The:  IlttouU  memorial  lecture  of  the  Chem- 
ical Society,  of  London,  was  detiveied  by  Pro- 
fessor van 't  Floff  on  ^(arch  26,  in  Hie  lectuie 

theater  of  the  Rnyal  Tirititution. 

At  a  meeting  of  the  members  of  St. 
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TtKHUOi^B  Hospital  and  Medical  School,  Lon- 
don, it  was  ^fooided  that  steps  should  he  taken 
to  institute  a  permanent  memorial  of  the 
comicctiun  of  the  lute  Sir  Williuui  ilacCor- 
mac  with  the  institution.  A  bust  of  the-  omi- 
nent  surprnn  will  be  placed  in  the  central  hall 
of  the  hospital,  and  if  the  auioimt  of  utouey 
collected  should  be  in  excess  of  the  sum  req' 
tiL~itc<  f<  ir  tho  husti  some  further  memorial  wiD 
bo  established. 

Dr.  Thokas  Coxik>.v,  professor  of  gttAogy 
in  the  University  of  Oregon,  celebrated  his 
eightieth  birthday  on  March  3. 

Mrs.  Marv  L.  Pulsif£r  Ames,  a  writer  on 
botany,  has  died  at  8an  Jose,  CaL,  aged,  fifty- 
seven  years. 

Ms.  liE>'RT  UtTCHCocK,  a  prominent  lawyer 
«f  St.  Louis  and  one  of  the  trustees  of  the 
CamoKic  Institution,  died  on  March  15,  aged 
scventy  three  years. 

PuoiKssou  Maxwkli,  8imi'»on,  F.Ii.S.,  died 
on  February  26,  at  the  age  of  eighty-seven 
years.  IT»»  hml  r-nrried  forward  important  re- 
searches on  organic  cltemistry,  and  was  for 
twenty  years  professor  of  ehemiytoy  in 
Queen's  College,  Cork. 

Professor  Jws  '^{^?;^HKRTO^•^^  kn^wn  for 
hi»,  coutributiuus  to  pliysical  geojfraphy,  has 
died  at  the  age  of  fifty-two  years. 

Tin:  death  is  ann'uiiict'd  nf  "Nriijtir-Oon<>ral 
Powzoff,  known  for  his  explorations  in  Cen- 
tral Asia,  Mongolia  and  Tibet 

Thb  accounts  of  the  exe<-utx)rs  of  the  late 
Judge  Chas.  P.  Daly  have  been  filed.  It  ap- 
pears that  the  New  York  Botanical  Garden 
win  TeoeiTO  about  100,000  from  his  estate. 

The  Civil  Service  Commission  calls  atten- 
tion to  an  examination  on  April  22  for  the 
position  of  assistant  anthropologist  in  the 
Philippines  at  a  salarj-  of  $2,400  per  annum. 
At  tlu'  sHiiio  time  there  will  be  an  exnmiiuition 
for  the  position  of  aid  in  the  Division  of 
Physical  and  Ohemieal  Qeoloeor,  U.  8.  Na- 
tionnl  ^ftiReiim,  at  a  salary  of  ?1,?00  per 
annum,  and  for  the  position  of  prcparateur  in 
the  DiTision  of  Statigraphie  Paleontology  at 
a  salary  of  $720  a  year. 

At  the  Columbia  meeting  of  the  Society  for 
Plant  Morphology  and  Physiology,  a  large 


group  photograph,  including  all  the  members 

tlu  n  iin-iwnt,  was  taken  and  will  soon  be  ready 
iitr  iii-~trilniliiiii.  It  is  ;i  jilaunum  print  by 
Falk,  ou  a  card  lltxli  indite,  appropriately 
It  ttercd,  and  will  coat  about  1.3.50.  Members 
and  others  wishing  copies  should  send  their 
orders  immediately  to  Dr.  Erwiu  F.  Smith, 
Department  of  Agriculture,  Washington,  D. 
C. 

Tub  newly-orgAiuz^  American  Philosoph- 
ical Association  will  hold  its  first  meeting  at 

Columbia  University,  New  York  City,  on 
March  31  and  April  1.  Professor  J.  E. 
Creighton  is  president  of  the  Association. 

Dr.  JoHir  8.  BfLUNoa  has  presented  to  the 

New  Yiirk  Botanical  Gaiilen  his  large  collec- 
tion of  fungi.  It  contains  much  valuable  and 
interesting  material;  besides  numerous  speci- 
mens collected  by  Dr.  Billings  in  the  vicinity 
of  Washington,  D.  there  is  a  nearly  com- 
[tlete  series  of  Ravenel's  Texan  otdleeiiona;  it 
is  particularly  rich  in  reprasentativiaB  of  the 
Sphaeriales,  and  includes  many  siiccimcns  of 
types  or  of  authenticated  siK-cimens  from  the 
herbaria  of  Rarenel,  Curtis,  Schweinitz,  Fries, 
Lerkeley,  I>rnome  and  other  cMer  inyrolnpista. 
The  series  of  herbarium  specimens  of  Mexican 
plants  collected  in  the  States  of  Jallseo,  Meiz- 

ioo,  Zficatcoas  and  Lower  Califnrniii  by  ^fr. 
I>eon  Diquet  and  presented  to  the  Garden  by 
the  Duke  de  Loubat,  has  been  mounted  for 
the  herbarium.  Other  noteworthy  series  of 
Mexican  pUnts  recently  added  are  the  J.  G. 
Sdiaffner  collection,  secured  through  the  pur- 
chase of  the  Vigener  Herbarium,  andeapeoial* 
ly  rich  in  the  flora  of  middle  Mexico,  particu- 
larly the  state  of  San  Luis  Potosi,  and  the 
C.  L.  Smith  collection,  consisting  of  speci- 
mens friim  tlie  nvion  of  the  I^itlitniis  of 
Tchuantepec  and  contiguous  states  in  south- 
ern Mexico. 

In  ex]ierini(  nta  on  the  diffusion  of  nuclei. 
Professor  C.  Barus  has  recently  found  that  the 
nucleus  from  the  same  aouiee  diffnaea  into 
water  vapor  more  than  100  timsi  WOOn  rapidly 
than  into  benzol  or  other  organic  vapors,  under 
othcrwi.'^e  like  conditions.  The  rate  in  the 
latter  ca.so  is  .017  cjn./sec.  The  important 
result  follows  that  the  nucleus  depends  for  its 
slse  ou  the  medium  in  which  it  is  suspended. 
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The  phenomeiu  us  n  wliolc  aro  dowly  kmlo- 

Ui.Hls  r<>  tin*  s»s[>flisi(>l1  'if  1-1, ly  ill  Wittr T  Jill'}  it) 

organic  liquids,  respectively.  The  particles 
ate  emallett  in  irater  or  in  water  vapor,  while 

tlu'y  have  )^r4i\vn  t<i  rt'luliM  'v  <  Tionnous 
in  case  of  the  other  liquids  or  vapors. 

Mb.  IlKJiRy  E.  Ko«  ii,  of  the  Biological  De- 
partment of  file  Uiiivursity  of  Cincinnati,  has 
rccciifiy  made  a  ili.-icnvtTy  whicli  plai-is  crildr- 
photograpby  upon  a  Bcienlific  baiiis.  lie  has 
found  ihBt  certain  enilute  dyes  with  whidi  a 
soiisii i V4-  )iliil«'  or  I  limy  In-  iiii|>ri  :  luir.  il 
are  sensitive  to  the  light  which  chaugi>^  the 
»ilTpr  salts;  the  aniline  dye  ehanfros  to  the  eol- 
or  of  I  he  oliji^x't  wliii'li  is  hciiit;  pliotofrrniilie*]. 
The  natural  color  thus  reproduced  in  the  plate 
or  film  mnj  be  rendered  pemuinent  hy  a  fixing 
proi't-ss,  in  (he  sumo  way  tliat  the  black  ami 
wliite  picture  iu  il  i  -ilvcr  wilt  ia  rendered 
pi>rtuuneut  by  tlie  tixing  bath. 

At  the  Fehruary  neetincr  of  the  Council  of 

the  American  Institute  of  Electrical  Enjri- 
neera,  the  following  reaolution.  reported  by  the 
Committm  on  Standardizatinn.  was  unani- 
nn'U-!>  ii<vc;.i(  il  .Mil)  ill],  ■jii'  il : 

Wkerea*,  The  melric  By«li>in  of  wci(;hts  and 
raaimirH  offer*  veiy  gr«ftt  advant-i^rpx  hy  itn  n\m- 
phcity,  con«i!»(ency  and  ronvenicnrf  in  evcry-day 
UM,  aft  w«il  a»  iu  all  engineering  calculationa  and 
eemputationa,  and 

deiin>iinlrnt«'<i  by  tli«>  univpr?»al  a<l«>ptinn  and  en- 
tirely »uc<-f!i-»ful  use  of  the  metric  Kyslein  in  all 
dviliaed  countries  except  Great  Britain  and  the 
United  State!",  nnd 

Whrri-nfi,  .Ml  thi>  rlrct ririil  units  in  universal 
uae,  such  as  the  volt,  ampere,  ohm,  watt,  etc.,  are 
metric  tinJta,  and 

Wlirrros,  The  indnstiinl  use  of  tlio^  electrical 
uuit8  would  Iw  inucti  fn<-ilitated  hy  the  general 
adoption  of  the  metric  eyAtem, 

Be$olvcd,  That  tliii  committee  unauiiaou.^ly 
recommend*  the  introduction  of  tlic  metric  •.ystem 
Into  p-nrral  ii^p  in  llie  I'nitcd  State*  at  as  early  a 
date  as  pofsible  without  undue  hardship  to  the 
induotrlal  interests  involTcd. 

A*  ;  7r.(/,  Tliat  this  committee  favors  such  legis- 
lation by  rnngre«»8  as  shall  secure  the  aduptioo  of 
the  mriric  »y«tein  bgr  caeh  departaumt  of  the 
National  Oovcmmenf  a<t  ftpet'-dily  aa  may  be  eon- 
•istent  with  the  puhlic  welfare. 

Wk  learn  from  Nature  that  the  ninth  meet- 


ing of  the  AuHtralosian  Association  for  the 
Aflvancomi.'ut  uf  Science  was  hehi  nt  I!<.l.:irt 
on  .lanuary  b-lG,  under  the  presidency  of 
Captain  F.  W.  Hutton,  FJLB..  the  subject  of 
wh«>s<-  prt-siilcntial  a-lihi^^ri  was  *Ev">!uri .in.! 
its  TeacbinK''  The  prcsidenia  of  the  sections 
and  the  subjects  of  their  addresses  were  as 
foil  Mr.   K.   W.  ('hapninn  (Astrononiy, 

.Matlu  inutica,  Phyaica  and  Mechanics),  *Tidal 
Tliiory  and  its  Application*;  Professor  A.  If. 
.\.  Mica-Smith  (Clicmistry  nnd  Minernlofij), 
'Tlu-  Study  of  the  Ciicmiiitrj-  of  the  Air,  and 
Whither  it  has  \jt<iV:  l'rofes-i<.r  T.  S.  Hall 
(Ocoloity  and  ral<^>ntolojry),  'The  Possibility 
of  I)e':nl<  d  Correlation  of  Australian  F(»rnm- 
tions  Willi  ihtwe  of  the  Mother  lieuiisphere'; 
Profcmor  W.  B.  Benham  (Biology),  'Earth- 
worns^  and  P.dt  ■ .  ;ri  ' »L'i-.:phy ' ;  Rev.  Geo.  Brown 
(GevKraphy),  '^Iho  Pacilie,  Eaat  and  West'; 
Mr.  T.  A.  Co^lan  (Economic  and  Social  Sci- 
ence and  Statistics),  'The  Statistical  Ques- 
tion*; Dr.  VV.  E.  Kuth  (Ethnology  and  Anthro- 
polosfj),  *On  the  Games,  Sports  and  Amuae- 
meuts  of  the  Xorth  Queensland  Aboritrinals'; 
Sir  T.  Fitzjjernlil  '  Sanitary  Science  and  Hy- 
giene), 'The  Nature  of  Diseases';  Profciaor 
A.  Wall  (Mental  Science  and  Education), 
'Poetry  as  a  Factftr  in  Education';  Mr.  P. 
Oakdeu  ( A rulii lecture  and  Enginoering),  no 
title  annonneed.   Many  papers  were  read  m 

each  of  tlie  seetions,  and  the  titli'S  in 
the  othuial  program  show  that  a  large  pro- 
portion was  of  wide  scientific  interest.  The 
handbook  pr«  parcil  for  the  use  of  the  tnemben 
cvintnins  a  short  historical  sketch  of  Ta^unania. 
un<l  es«ays  on  the  natural  history  of  the  coun- 
try. 

A  r,  UMK  miinVxT  i  f  iviftnltHrp  of  \hi-  Ixnval 
Society  and  others  have  addressed  to  King 
Edward  the  following  petition: 

That  Whereas  His  Majc*ly  Kintr  Chirlcn  XL, 
in  order  to  prove  that  His  Majesty  did  '  look 
with  favour  upon  at!  formf>  of  Learning'  and  par- 
ticularly '  PhiloMphical  Studies/  and  in  order  that 
Bueh  Laamiag  aad  Stwilea  sbouM  'shine  CMh 
itpicuoui^ly '  among  his  People,  did  by  Charters 
granted  in  the  14th,  15th  and  2l8t  years  of  Ws 
Keign  f<>iin>i  tin-  I^.yal  Society  for  the  promotion 
of  Ruch  Learning  and  Studies 

-And  Whereas  the  pioj,'ri'-<  of  Loarninp  and 
Philosophical  Studies  has  been  great,  and  aciea- 
tiAe  methods  of  iaquiiy  hava  besv  apjiUad  to  ma^y 
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Dew  fields  of  knowledge  sinoe  the  ttme  of  Hfa 

Mojf'ty  King  Charles  ]J. 

And  Whereas  ^our  Petitioners  are  of  opinion 
that  it  ia  dMiraUa  tint  all  the  IntdlMtaal  Iterees 
of  th^"  KmIhi  shmild  be  so  organised  ns  to  pro- 
mote tliii  greatest  advancement  oi  Scientific 
Btudien  witbiD  tiw  Empire 

And  WlMTtaa  •  larga  and  iaflnaiitial  group  of 
ir«pre*«ntati«e«  of  Btudiea  conneetad  with  Hiatory, 
Phn((^i<ipliy  ;mil  I'hiUilopy  liiivc  liitely  presented  a 
petition  to  Your  Majesty  praying  to  be  embodied 
under  Royal  Charter  aa  an  Aoadenqj  «r  like  imtl- 
tution 

And  VVliereas  Your  Petitioners  are  of  opinion 
that  such  incoiporation  can  be  most  efficiently  pro- 
vided for  iQ  aooia  nlationahip  (o  Die-  Royal  Society 

We  Your  Petitionera  hnuibty  pray  that  Your 

Majesty   may  h<    ;.'r:irii)il>ly   l)U'a-i'd   lo  caUM'  Uli 

Inquiry  to  be  made  with  a  view  of  instituting  a 
general  and  foraul  organiaation  of  all  the  Studiee 

depcntHnp  upon  Scionfifin  >ft'lhod  now  carried  on 
Rimilar  to  that  inaugurat«xl  for  the  Philosophical 
Studies  of  the  17th  century  by  the  ChaTicra  of 
His  Majesty  King  Charles  II. 

AtvuKUiNu  to  the  ^'ew  Vork  Evening  Post 
Mr.  Andrew  OamefHo'^  recont  gifts  of  li- 
brnriea  Affect  forty-two  towm,  na  follows: 

Rcae^  Vvr  $l&jm  Yankton,  8.  D..  10.000 

Banhoo,  Wia...  12^    Berlin.  Ont   15,000 

Greensburg,  Md.  15,000  Benton  Ilarlwr, 

Tendon,  O    10,000        Mich   15,000 

Blue  Kl  uid,  111.  15,000  Victoria,  B.  V..  50,000 

LilUeloii,  N.  II.  l.'i.OOO  Little  Fulls, 

Paris,  111   18,000        Minn   10,000 

ilaqnokcta.lowa  10,000  Newton,  Kans. .  10,000 

HtdSeld,   S.   D.  10,000  Atlantic-,  Iowa..  12,500 

Denver,  Col.  ...200,000  St.  ThomaB,Ont.  15,000 

Laa  Vcgaa.  NJL  10,000  lown  CStjr,  Iowa' 88,000 

Onderch,  Ont...  10,000  Beatrice,  Kebr.  20,000 

Bo/enian,  Mont.  15,000  Cednr  Falls, 

Sanitopji,  \    \.  lO.OOO         I"»a    15,000 

Sun  IVernaidtuo,  Dcnniston,  Iowa.  10.000 

Cal                   15,000  Hiimpton,  lowu.  10,000 

Danville,  Ind. . .  10,000  Athol,  Mass. . . .  15,000 

Makoua,  Ind...  20,000  New  Albany, 

SanU  Soea,  Gal.  20,000       Ind.   36,000 

Charlotte,  Hlcb.  10,000    Tipton,  Ind  10,000 

Bra/il,   Ind         20,000  Mount  Clemens, 

Fulton.  X.  Y...  1.5,000        Mich    15,000 

Kew  Brunswick,  CliicMgoHeightii, 

X.  J   60,000        111   10,000 

Oskalooea,  Iowat20,000  Wankeaha,  Wis.  16.000 

A   KKc-KNT  enumeration  (fives  ii   total  of 

1,476  preparatiooa  of  the  braiu  iu  the  iieitrol- 

«gie  ditriflion  of  the  rauaeum  of  Cornell  Uni' 

versity.  Of  these  402  are  fr-nn  hununi 
adolta;  207  from  fetuses  or  embryos;  282 


apei,  iiioiik«g«  and  lenmn;  400  ffom 
other  maimiiiilni  and  185  from  oUitr  v«rto> 

brntes. 

TuK  Italian  Oovenuoent  ha»  accepted  the 
offer  of  a  Genmusi  tyndieate  to  drain  tiie 

Pontine  marshes,  wliich  stretch  V ■  *  v.  i  n  t!ic 
mouotaiiis  and  the  coast,  with  a  breadth  vary- 
ing from  aix  to  eleven  nules,  at  a  oost  of 
$1,000,000.  Tlie  reclaiming  of  the  marshes 
is  expected  to  free  Rome  from  malarias.  The 
syndicate  has  exacted  a  thirty-year  kaae  of 
the  reclaimed  land,  which  it  intends  to  we 
for  farming  and  prarden  purposes. 

Teie  map  descriptlTe  of  Niagara  Falls  and 
the  river  which  formed  a  part  of  the  TTnited 

States  Geological  Survey  at  the  Pan-American 
£xpo8itioii  is  of  special  interest.  Like  all  the 
sheetN  prepared  by  the  Geological  Survey,  the 
map  shows  in  great  detail  the  usual  features 

eoutaitied  on  orrlinary  innp  ?»herts  and  in  ndcli- 
tion  reveals  the  ri'lief  of  tlie  country  by  tlio  uae 
of  oontours,  or  \ine»  passing  through  all  pointi 
of  e<}U!il  altitude.  Of  special  interest,  however, 
i"»  the  f^hort  'Pli>-t»ical  History  of  the  >iiiigura 
River,'  printed  on  the  rorerae  aide  of  the  map, 
which  (races  its  life  histnry  aiitl  the  work  it  has 

done  in  excavating  the  deep  gorge  below  the 
falls  in  which  ai«  located  ihe  famous  whirlpool 

and  the  rapids  just  above  it.  It  is  interesting 
to  note  that  the  stream  is  described  as  not  one 
of  the  old  rivers  of  the  earth,  but  one 
of  comparative  youth.  The  text  also  discusses 
the  well-known  recp!»sion  of  the  falls  by  which 
they  are  slowly  eating  their  way,  at  the  present 
rate  of  four  or  five  feet  a  >«ar,  hade  toward 
Lake  Erie,  wliicli  they  will  eventually  reach. 
It  touches  upon  the  probable  age  of  the  river, 
or  the  time  whidi  has  been  eoasumed  in  ^ 
makin«7  of  the  fforge,  on  the  effect  which  the 
great  iee  sheet  of  the  Glacial-  Period  bad  in 
changing  its  course,  and  on  other  features  in 
oonneetion  with  it  wliieh  are  of  nnusual  inter* 
est.  The  dc(- -ript  inn  i^j  accompnnier]  hy  a 
bird's-eye  view  of  Niagara  River,  showing  the 
features  deseribed  in  the  test  The  map  is  not 
only  nn  accurate  one  of  tlie  seotion,  but,  with 
its  descriptive  features,  forms  an  jezoellent 
means  of  studying  some  of  the  most  striking 
problems  in  physical  peoprrnphy.  It  can  be  had 
on  application  to  the  Director  of  the  Geolog 
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ical  Sumy,  Wasbinffton,  at  the  maal  prioa 
of  <?•  «tnto  par  diMt 

IMVERSITY  ASD  EDLCATIOSAL  MiWB. 

TiJK  Duke  of  Loubat  has  given  the  College 
tie  France  an  anianty  <•{  $1.2<M>  in  ImuikI  aud 
maintain  a  professorship  for  tho  study  of 
American  autiquitieii.  lu  IbU!)  ho  fuuitUed  a 
flimilar  professonhip  in  tha  ITniveraity  of  Ber- 
lin. 

XuK  Columbian  University  of  Washington, 
D.  C,  has  just  complete*!  plans  and  let  con- 
tract«  for  the  erection  .  t  u  nvw  hospital  build- 
injr  and  a  now  medical  and  dental  pi  li.ml  on 
II  Street,  X.  W.,  between  Thirtecntli  and 
Fonrtci'iuli.  The  building's  will  be  colonial  in 
style.  The  hospital  will  have  n  frMjitnpr'  r,f 
CO  feel  to  tlwj  »uUtJi,  aud  the  medical  scliool 

btiilding  (80x144  feet)  will  be  five  sCoHea 

hiffli.  Lar^fe  new  Infmrnt' 'ri.'>  f  !i' 'i-i  iu;-'My 
t»|uipped  for  modern  work,  well-lighteil  lecture 
end  reading  rooms  will  afford  excellent  facili- 
ties for  medical  and  dental  students. 

Tt;K  T'niversity  of  Cincinnati  has  rreeive<l 
a  <ionatiun  of  about  $0,000  fur  the  purchase  of 
preases  and  other  madiines  for  the  Univmity 

of  Cincinnati  Pr.--;.  Hereafter  the  T'niversity 
will  do  all  its  priutiu^  aud  will  print  the  sci- 
entific publications  and  texts  which  are  pub- 
lished by  the  teacherfl  in  all  the  departments 
of  the  University. 

The  repents  of  the  University  of  Michigan 
have  indorsed  tlie  action  of  the  en^neering 
faculty,  making  it  oblipaton,'  for  students  to 
£peud  six  mouths  between  the  junior  and 
senior  jwars  in  practical  work. 

Tub  faculty  of  McGill  Unifcnity  has  de- 
cided to  aek  tho  Dominion  GoTcrnment  at  the 
present  session  of  Parliament  to  enact  a  law 
inaugurating  a  five  Tears*  oonrae  in  medicine 
instead  of  four  as  at  present. 

TuE  courses  offered  by  the  graduate  school 
of  Yale  XTniveraitgr  are  distributed  as  follows: 
Philosophy,  50;  social  science,  history  and  law, 
77;  Semitic  lanfruagcs  and  biblical  literature, 
69',  eUaaieal  and  Indo-Iranian  philology,  59: 
modern  langnflvea,  65;  physical  and  natural 
sciences,  81:  mathematics,  29;  fine  arts,  4; 
music,  7;  physical  culture,  3. 


TiiK  Bulletin  of  tlic  University  of  the  State 
of  .Missouri  gives  tho  number  of  profcasors 
and  instructors  who  have  attended  different 
universities  a»  follows:  Harvard,  15;  Yale,  1; 
Columbia.  2;  Johns  Hopkins,  8;  Virginia,  6; 
North  Carolina,  1;  Georgia,  1;  Michigan,  3; 
Wisconsin,  2;  Califoruia,  1;  Stanford,  2;  In- 
diana,  1;  Uisaouri,  2S;  Dartmouth,  2;  Chiea> 
r  ■  Miann,  1;  Minnesota,  1;  Lake  Forest, 
2;  Cincinnati,  1;  Clark,  3;  Cornell,  6;  WU- 
iiams,  1;  Lehigfa,  1;  DePauw,  2;  Ohio.  1; 
Trinity  (Toronto),  1;  McGill,  1;  Heidellter^, 
■'i;  Kcole  des  Beaux  Arts,  1;  Paris,  5;  Berlin, 
10;  Halle,  2;  Munich,  2;  Classical  School  at 
Alliens,  2;  Classical  Scho(il  at  Rome,  1 ;  Strass- 
burg,  1 ;  I.,eipzig,  2;  Qoetttngen,  S;  Universitgr 
of  London,  2. 

Ok  the  three  Euro|K'«n  fellowships  con- 
ferred at  Bryn  Mawr  College,  one  has  been 
awarded  to  ^fiss  Marie  luinur,  A.B.  (Vas- 
tiar)  for  work  in  chemist rj*,  and  ono  to  Miss 
Harriet  Brookeo,  A.B.  (IfoGill),  for  work  in 

physics. 

^Ir.  R.  a.  .S.  Redmayxe  has  been  appointed 
professor  of  mining  in  the  University  of  Bir- 
mingham, and  Mr.  Thomas  Ttimer,  profeasor 
of  nii'talluigr. 

Till  Tsrt.'tf  Newton  studentship,  Cambridgo 
University,  of  tho  value  of  £250  for  the  en- 
couragement of  study  and  roseareh  in  astrono- 
riy  ami  |iliy>ic,rl  iiptics.  open  to  b,ioli.-l.;rs  .if 
aria  under  tho  age  of  25  years,  has  been 
awarded  to  lb.  T.  H.  Havelook,  B.A.,  scholar 
of  St.  JohnV  College. 

Ml!.  T.  S.  BtTM-;F:TT.  of  Triiiify  CmHj-^'...  ha.-» 
l>een  elected  to  the  Balfour  Studeutsliip  at 
Cambridge  TJnivenitar.  The  atodentahip  i»  ten- 
aM(  f  I  three  year*  and  the  annual  Talue  is 

alMiiit  .+  1,000. 

Dtt.  Easeft  Bbckmann,  professor  of  chemis- 
try at  the  TTniversity  at  Leipzig,  has  been 

called  to  the  newly  established  chair  of  chem- 
istry at  the  University  of  Berlin. 

Db.  J.  PiocABO,  professor  of  ohemistiy  at 
the  TJnivenity  of  Basle,  and  Dr.  E.  Bugniom, 
professor  of  anatomy  at  the  University  of 
Lausanne  will  this  year  retire  from  aotiT« 
teaching. 
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AMESICAN  MORPBOLOQICAL  SOCIETY. 
I. 

At  the  annual  meeting  of  the  American 
Morphological  Society,  held  at  the  Uniyer- 
aity  of  Chicago  December  31,  1901,  and 
January  1  and  2,  1902,  tho  following 

papers  were  presented: 

The  Physiological  Zero  and  the  Index  of 
Development  for  the  Egg  of  the  Domes- 
He  Ftmtt  Oalhu  Demtiiieut:  CaABua 

T.iKcoi.N  Edwards. 

From  the  study  of  238  epps  dislribufed 
in  23  incubations  of  about  six  days  each, 
and  from  the  meaanxement  of  69  nnineii* 
bated  egga  liko  foUowing  ccmcliiaioayi  mm 

derived : 

1.  The  physiological  zero,  or  the  temper- 
atnre  below  whieta  there  ia  no  devdopment, 
previously  given  by  most  authors  at  28*, 
and  by  one  at  25*,  is  established  at  the 
degree  included  between  20°  and  21°. 

2.  The  index  of  development  ia  txwa 
for  temperRtONB  from  20*-21*  to  30.75*. 
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The  Urst  phase  shows  a  very  gradual  rise 
in  fhe  pweentage  of  development  of  tlie 

embryo  to  14  per  cent,  at  27 "-29"',  tbM 
primitive  stronk  alon^  <1i(>\viiiL'.  The  Rnr- 
ond  phase,  beg] aning  with  notochord,  neural 
plate  and  groove,  azxd  mesodermic  somites, 
presents  an  abrupt  rise  to  54^  per  cent 
of  tiormril  dovelopmcni  at  30.75°. 

3.  The  normal  average  diameter  of  the 
blastoderm  of  the  uuiucubated  egg,  as 
determined  from  the  measurement  of  fifty- 
nine  individuals,  is  4.41  mm.  with  a  stand- 
ard deviation  nf  0  4792  mm.  and  a  coeffi- 
cient of  vaj  iability  of  0,1087. 

4.  The  normal  average  diameter  of  the 
area  pellueida  of  the  unineubated  egg  as 
determined  from  the  nit  asun-'meut  of  fifty 
individual»  m  2.51  mm.  wilh  a  standard 
deviation*  of  0.3382  mm.  and  a  eoeffieient 
of  variability  of  0.1347. 

5.  From  136  blastoderms  in  which  primi- 
tive streaks  have  not  developed,  the  form 
of  the  area  p^neida  ie  59  19/34  per  cent 
round,  12^  per  cent,  nearly  round,  23  9/17 
per  cent,  oblonp  and  4  7/17  per  cent.  oval. 

6.  The  normal  average  volume  of  the 
aa  determined  from  the  measurement 

of  100  individuals,  is  51.67  e.C.,  witil'  a 
standard  deviation  of  4.8602  e.c.  and  a 
coefficient  of  variability  of  0.0d42.  In  85 
per  cent  of  flfteoi  nninenbated  eggs  whm 
the  volume  was  noted  the  diameter  of  the 
blastoderm  varies  directly  wilh  the  volume 
of  the  egg,  but  the  vahates  are  so  evenly 
distributed  about  the  average  that  the  gen- 
eral avera^s  of  the  measureniont.s  in  this 
paper  would  not  be  especially  afleeted  by 
this  element. 

7.  The  introdnstion  of  atiMeasively 
higher  stages,  and  the  increased  growth  of 
blastoderms  u-ithout  primitive  streaks  as 
the  temperature  rises,  together  with  a  con- 
tinued growth  of  the  primitive  streak  vrith 
the  non-appeaNBBS  of  other  f eatavaa  of 
the  embryo  at  a  low  temperature,  20'*-21'' 
to  27°-28'',  would  indicate  a  direot  depend- 


ence of  ontogenetic  organization  upon 
warmth. 

!)ifTi  )■■  t>ti-t!io»  ififhoiit  (^liiirii'if  in  tht 
Egg  of  the  Annelid  Chatopterus  p«rg<h 
mentaeetu:  Fbaxtk  R.  Lillib. 
This  phenomenon  was  observed  in  both 
fertilized  and  unfertilized  ova.  The  essen- 
tial point  is  briefly  this :  That  by  the  action 
of  certain  solutions  the  eggs  are  preserved 
alive,  Mmetimea  for  aa  Icmg  aa  thirlj-ni 
to  forty-ei^dit  hours,  although  neither  cyto- 
plasm nor  nucleus  divides.  During  this 
period  the  cytoplasm  slowly  passes  through 
eertain  vreU-defined  phaaea  of  diffmntiap 
tion,  the  yolk  accumulating  in  a  dense  mass 
in  the  interior  and  the  peripheral  cyto- 
plasm becoming  vacuolated  and  ciliated. 
The  eiliated  eetoplaam  and  the  yolk-laden 
endoplaffin  are  niialop:ous  to  the  ectoderm 
and  endoderra  of  the  trochophore,  and  the 
phases  of  differentiation  resemble  some  of 
the  normal  prooeaaea;  though  fhe  reaultiiig 
object  can  by  no  stretch  of  the  tenn  be 
properly  called  a  trochophore. 

The  solutions  employed  were  sea  water 
with  the  addition  of  KCk  or  CaClj,  or  both 
these  salts.  The  eggs  were  left  in  the  solu- 
tions for  an  hour  and  then  transferred  to 
sea  water.  If  the  solutions  were  above  a 
certain  denuty,  tiie  formatiim  of  the  polar 
bodies  was  suppressed;  but  this  di  i  JOt 
interfere  with  the  subsequent  differentia- 
tion. During  the  period  of  time  usually 
oeeupied  by  the  deavage  the  eggs  vreie 
markedly  amoeboid;  in  some  cases  (espe* 
cially  after  CaCl,)  throwing  out  a  bewil- 
flf>riiiL'  number  and  variety  of  long  pseudo- 
podia,  and  actually  creeping  like  amoelMB. 
All  intermediate  eondltiona  between  this 
;\nd  actual  clea^  nr^i^  ^^ere  observed.  Dur- 
ing this  period,  in  typical  cases,  the  nucleus 
became  enormously  enlarged,  and  soma 
ehromatin  was  diffmed  flivoDi^  tlia  ealL 
Fasion  of  ova  frequently  took  place,  aild^ 
in  solutions  containing  CaCla.  large  nui- 
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ben  frequently  fused  into  a  common  mass. 
The  nuclear  conditions  in  these  large 
fusion-masses  offer  an  interesting  objeet 
for  ttady. 

At  the  end  of  a  period  slightly  longer 
than  in  the  normal  development  the  ecto- 
plasm became  vacuolated  and  ciliated.  By. 
fhe  aetion  of  tiio  eOia  tbe  eggo  often  rotated 
rapidly  in  the  water.  In  tlie  largest  fusion- 
masses  cilia  appeared  only  on  restricted 
areas. 

Cwtain  of  tke  phenomena  of  oiiitogat7 

are  thus  shown  to  be  independent  of  cell- 
division.  It  may  be  expected  that  further 
study  of  the  material  and  careful  amiiysia 
of  fhe  renilts  wiU  aid  in  the  nndentanding 
of  the  mechanism  of  fhe  eariieat  phenomena 
of  development. 

In  conclusion,  acknowledgment  was 
made  to  the  aid  reeeiyed  from  the  enbee- 
qnent  wocfc  of  A.  D.  Mead  and  Ja«ia«a 
Loeb. 

Tht  B^t*  of  Omvth  in  tforine  IimrU' 
hratai  A.  D.  IbAD. 

Ingestion  and  Digestion  in  Hydra:  Eluot 

Many  observers  have  noted  tiiat  the 
mouth  of  hydra  is  capable  of  great  expan- 
sion, so  that  it  can  swallow  comparatively 
luge  animala.  The  month  ia  not  a  eimple 
einnlar  otifiee;  a  deft  rnne  out  from  the 

center  of  th*^  piM-istomo  townrd  I'ai'h  n'-i" 
80  that  it  is  divided  into  as  many  lobes  as 
there  are  axma,  the  lohea  alternating  with 
die  axma.  The  circumferenee  of  fhe 
expanded  mouth  is  therefore  as  great  as 
the  contour  of  this  radiate  figure.  These 
lobea  at  the  margin  of  the  peristome  are 
donUe  the  fhiekneee  of  the  ordinaiy  body 
wall  on  account  of  the  greatly  increa^pd 
length  of  their  endoderm  cell.  They 
become  thinner  toward  the  mouth  and  also 
where  thqr  merge  into  flie  body  wall  bdow 
die  lend  ni  flie  tentadea.  Thej  are  traT- 


ersed  by  longitudinal  musde  flben  000^ 
tinned  from  the  body  wall. 

^kgeetum  ie  fallowed  promptly  by  digea- 
tive  proeemcs.  Within  a  few  minntee  after 
ingestion  certain  gland  cells  become  appar- 
ent in  the  endoderm.  These  cells  contain 
a  nnelena  which  rapidly  enlarges  and 
beoomee  granular.  Aa  noted  in  the  digea- 
tive  processes  of  higher  animals,  these  cells 
are  probably  forming  enzymes.  They  rap- 
idly decrease  and  finally  dis^pear  aa  the 
fennent  is  diediaiged  into  the  body  eafitj. 
These  gland  cells  stain  beat  willi  gmtian 
violi-t  after  n'smic-'Mcrlcel. 

The  digestive  process  is  rapid.  Last 
June  I  ohaerred  a  good-iised  hydra  ingeat 
a  young  carp  8  mm.  long.  Seven  hours 
later,  as  determined  by  sectioning,  no  trace 
of  this  remained  in  the  digestive  cavity. 
The  digested  material  la  abaorbed  by  flie 
endoderm  cells,  which  after  a  meal  are 
gorged  'with  food  spheres;  much  of  this 
material,  especially  the  oil,  is  passed  on  to 
the  ectoderm  eeUa,  where  it  ia  stwed.  The 
fatty  substance  accumulated  at  the  periph- 
ery of  these  cells  forms  a  layer  of  droplets 
which  may  be  stained  an  intense  black  by 
oeraio  add.  It  ie  these  fat  dropleta  whldi 
daring  life  give  to  hydra  ite  brown  .edor. 

The  Eisioi-y  of  the  Eye  of  the  Blind  Fish 
Amblyopsit:  Cabl  H.  EimmiAHK. 
The  history  of  the  eye  of  AmVlyoptli 

may  be  divided  into  four  periods: 

(a)  The  first  extends  from  the  appear- 
anee  of  the  eye  till  the  embryo  »  43  mm. 
long.  This  period  ia  diaraeterixed  by  a 
normal  palingenic  developnumt.  oxcf^pt  that 
cell  division  is  retarded  and  there  is  very 
Little  growth. 

(b)  The  second  period  extends  till  the 
fish  is  10  mm.  long.  It  is  characterized  by 
the  direct  development  of  the  eye  from  the 
normal  embrj'onic  stage  reached  in  the  first 
period  to  the  higheat  stage  reached  by  the 
Amblj/opais  eye. 
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(c)  The  third,  from  10  mm.  to  about  80 
or  100  mm.  It  is  ehaneteriaed  by  a  num- 
ber of  clinnges  which  are  positive  as  con- 
trasted  with  dcpcnerative.  There  are  also 
distinet  degeucrative  procesaes  taking 
plaee  dunng  this  period. 

id)  The  fourth,  80-100  mm.  to  de&th. 
It  is  ebaracterized  bjr  ds^ersliTS  pro- 
oeaaes  only. 

The  eye  of  AnAlyopsis  appears  st  tiw 
same  .sta<;e  of  growtfi  as  in  normal  fishes 
developing  normal  eyes.  Tlie  eye  grows 
but  littlti  after  its  appearance. 

All  the  deyelopmental  proeesHes  are 
retarded  and  some  of  thm  give  out  pre- 
inntiirely.  The  most  important,  if  iho  Inst, 
is  the  cell  division  and  the  accompany- 
in?  growth  that  provide  the  material  for 
the  eye. 

The  lens  appears  at  the  normal  time  and 
in  the  normal  way,  but  its  cells  never 
divide  and  never  lose  their  embryonic  char- 
acter. 

Tlie  lens  h  fii-sf  to  show  degenerative 
steps  and  disai»p<ai.s  entirely  before  the 
fish  is  10  mm.  long. 

The  optie  nerve  appears  shorHy  befoie 

the  fish  r(\nf'li*";  5  jinn.  It  does  not  increase 
in  si/e  with  the  growth  of  the  fish  and  dis- 
appears in  old  age. 

The  sderal  cartilages  appear  when  the 
fish  is  10  mm.  long;  they  grow  very  slowly, 
possibly  till  old  age. 

There  is  no  constant  ratio  between  the 
ertent  and  degree  of  ontogenie  and  pbylo- 
grnifi  degeneration. 

The  i  vo  is  approaching  the  vanishing 
point  tluough  the  route  indicated  by  the 
^e  of  TrogUekthys. 

There  being  no  causes  operative  or  inhib- 
itive,  either  within  the  fish  or  in  the  envi- 
ronment^ that  are  not  also  operative  or 
inhibitive  in  Cluiogasfer  agaaiieii  whieh 
lives  in  caves  and  develops  wdl-foniied 
eyes,  it  is  evident  thnt  the  causes  control- 
ling the  development  are  hereditarily  estab- 


lished in  the  egg  by  an  accumulation  of 
audi  degenerative  changea  aa  are  still  notap 
ble  in  the  later  history  of  the  eya  of  the 

adult. 

The  foundations  of  the  eye  are  normally 
laid,  bat  the  superstructure,  instead  of  eon- 
tinning  the  plan  with  additional  material, 

compli'tcs  it  out  of  the  material  provided 
for  the  foundations.  The  development  of 
^  foQudtttion  <tf  the  eye  is  phylogenic; 
the  stages  beyond  the  foundotiQna  aro 
direot 

A$ymmetry  in  the  Eattulida,  and  the 
BiologU>d  8ignifieMC0  of  Asymmetry  m 
soms  Lower  OrganitmMt  H.  S.  Jni- 

The  Kattxilids  are  a  family  of  Botifera 
having  an  nnaymmetrioal  form.  The  body 
presents  IliC  appearance  of  having  been 
twisted,  so  that  primitively  dursal  strne- 
tures  are  on  the  right  side  at  the  anterior 
end,  and  on  the  left  aide  «t  the  posterior 
end.  An  oblique  ridge  on  the  dorsal  sur- 
face passes  from  the  rear  forward  and  to 
the  right,  ending  frequently  in  one  or  two 
teeth  on  the  rig^t  ride.  It  was  shown  that 
tins  twisted  form  is  an  adaptation  to  the 
method  of  life  and  behavior  of  the  animals; 
they  swim  in  a  spiral,  of  which  the  twisted 
boc^  forms  a  segment,  and  the  oblique 
ridge  marks  the  course  of  the  spiral.  The 
reaction  to  stimuli  is  also  eorrolated  with 
Uus  form.  It  was  further  pointed  out  that 
su^  an  unsymmetrical  form  is  common 
among  small  organiams  which  swim  in  a 
Rpiral  course  and  react  to  stitnoli  in  the 
characteristic  manner  described  in  the 
paper;  this  is  true  for  example  oi  moot  of 
the  frce-swnmming  Infusoria.  If  radial 
symmetry  be  considered  characteristic  of 
a  fixed  life,  bilateral  symmetry  of  an 
aetive  life  in  which  dorsal  and  ventral  Bnr> 
faces  have  different  rdaticna  with  the  snb> 
stratum,  we  may  on  similar  grounds  dis- 
tinguish an  unsymmetrical  or  spiral  type, 
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eliaraeterifltie  of  nfimminer  organisms 
wliieh  follow  a  spiral  path,  keeping  the 
same  side  of  the  body  nlways  directed 
toward  the  axis  of  the  spiral.  A  large 
nuniber  of  (ttganiauu  show  this  type  of 
straotore. 

On  the  Early  Development  of  Sperrao- 
philus  TridteemiinMtm,  »  n«w  T^fpe  of 
MommaUan  PlaetutttHon:  THOiufi  G. 
Lee. 

Spermophilus  differs  from  other  rodents 
in  a  temporary  fixation  of  the  blastoeyst  to 
tilO  aatimeSometTial  wall  of  the  uteritie  cav- 
it5'.  Later  the  blastocyst  dv'-u-}f".  .n-l  the 
true  placenta  develops  on  the  meaometrial 
iralL  The  uterine  lumem  resemUea  a  eapi* 
tal  T,  the  cross-bar  being  the  mesMnetrial 
aide.  Tubular  glands  open  on  all  mucous 
surfaces,  later  disappearing  in  the  anti- 
meaometrial  region.  The  ovum,  entering 
the  uterine  eavity  at  the  elose  of  segmen- 
tation, forms  a  small  blastocyst  consistinp 
of  an  outer  or  trophoblast  layer  and  an 
inner  cell-mass,  which  differentiates  into 
eetodetmal  and  entodermal  portions.  At 
the  antiembryonal  polo  of  the  f roplioblast 
a  multinucleated  syncytial  mass  develops 
which  projects  from  the  free  surface.  This 
flxataon  mass  perforates  the  uterine  epi- 
tbelium  and  touches  tlie  ^'rowing  vascular 
cunueetive  tissue.  Enlarfhnir,  it  bcfonics  a 
rounded  muahroom-shaped  mass,  convex 
nest  the  eonneetive  tissue,  eupped  next  the 
blastocyst.  The  thin  margins  gradually 
extend  between  the  epiflicliuin  and  connect- 
ive tissue.  Later  numerous  root-like  pro- 
cesses devdop  eomposed  of  fine  longttn- 
dinally  striated  protoplasm;  these  extend 
into  the  connective  tissue  nf  the  mucosa. 
The  anti-mesometrial  portion  of  the  uterine 
eavity  loses  its  epithelium  and  rapidly 
dilates  to  accommodate  tin  growing  hias- 
to<»yst  The  fixation  mass  becomes  a  more 
and  more  diallow  cup  and  the  roots  atrophy 
and  disappear;  the  result  being  the  separft- 


tion  of  flie  blasto^  from  its  attadunent. 

By  means  of  a  zone  of  trophoblast  external 
to  the  germinal  area  the  embryonal  pole  of 
the  blastocyst  becomes  attached  to  the  mar- 
gins of  the  transverse  mesometrial  portion 
of  the  uterine  cavity  which  retains  its 
epitbelial  lining  and  forms  the  site  of  the 
true  placenta.  Later  development  is  sim- 
ilar to  that  of  the  Etiropean  form,  Spermo- 
pfctlift  dtellus,  described  by  A.  Fleisoh- 
mann.  A  detailed  description  of  these 
stages  with  plates  and  disouasion  of  liter- 
atore  will  soon  be  published. 

Dt  monslration  of  (J"  Placcntatirn  nf  Sper- 
mophilus  (stereopticon) :  Thomas  G. 
Lbx. 

Variation  in  the  Box  Eldtt  Sug  (Ltp' 

tocoris)  :  n.  B.  Ward. 
Some  Alaskan  Sipunculidti  H.  B.  Wabd. 
Cell-Homology:  Edmund  B.  Wilbon. 

JiL  an  analyalB  of  the  eoneeptioii  of  eell- 

homolnpy,  it  was  pointed  out  thn*  licre,  as 
elsewhere,  the  essential  criterion  of  genetic 
homology  is  that  of  common  ancestral 
descent,  and  that  no  purely  embryologieBl 
orileriou  is  in  it.self  adiMpinte.  That  cell- 
homologies  may  be  merely  incidental  or 
secondary  to  regional  homologies  of  the  egg 
ss  ft  wliole  applies  equally  to  all  forms  of 
genetic  homolocjy  and  constitutes  no  valid 
arfriiment  against  cell  homo! ogy ;  but,  owing 
to  the  plasticity  of  cleavage-forius,  cell- 
homolos^  may  be  more  readify  modified 
or  even  obliterated  than  other  forms  of 
homology.  For  practical  purposes  cells  of 
like  prospective  value,  giving  rise  to  homol- 
ogous struetures,  may,  irreapeetive  of  their 
origin,  be  called  equivalent;  those  of  like 
ontogenetic  origin  and  position  may,  irre- 
spective of  their  fate,  be  called  hotnobiastic ; 
but  neither  equivalent  nor  homoblastie  cells 
are  nec^Bsarily  homologous.  The  term 
bomoloLTv  {ftaifiiil  or  complete)  is  npplien- 
ble  in  cleavages  of  like  pattern  which  have 
been  derived  from  a  common  aneeatral 
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type,  and  in  which  the  corresponding  cells 
jiro  Iwth  hniiiohhistic  ami  equivalent. 
When  the  cells,  though  homoblaiitic,  wholly 
change  their  equivalenee,  or  when  the 
clcava^'e-i>!itl<*rn  ilst.-lf  wholly  changes,  th« 
oiig^ual  homology  disappears. 

Degmurution  in  ParanuBciim  and  to^Ued 

'Rejuvenescence'  toUhtntt  Conjugation: 

OaRY  N.  rALKlNS. 

Two  iii«iivi(iuals,  A  and  B,  of  VaranuE- 
ci«m  ta/nduAnmt  from  different  aourees, 
were  isolated  February  1,  1901.  These 
were  fed  on  twenty-four  hour  hay-infusion 
and  the  number  of  divisions  recorded  at 
periods  of  from  one  to  three  days  through- 
out the  year,  one  individual  being  isolated 
eaeh  timP.  At  the  prisotit  limp  (Dwpmber 
30}  A  is  in  the  four  hundredth  and  B  the 
three  hundred  and  sixtieth  generation,  and 
no  eonjngation  has  taken  place  in  the  direct 
line  of  my  cultuies.  Thus  far  the  experi- 
ments have  yielded  the  following  results: 

1.  Faramacium  unqnestionably  passes 
through  more  or  less  regular  cycles  of  setiT- 
ity  and  weakness. 

2.  The  period  of  weakness  is  preceded  by 
one  of  greater  dividinier  activity. 

3.  The  period  of  weakness  ends  in  death, 
provided  the  diet  (hay-infusion)  remains 
the  same. 

4.  Beef^extntct  restores  the  weakened 
functions  of  growth  and  division,  without 

conjugation. 

5.  Normal  co^.ill^ration  between  A  and 
B,  if  followed  by  the  same  diet  (hay- 
infusion),  does  not  restore  these  ^veakened 
activities,  bnt  is  nmn  fnlln'.vcd  hy  death. 

6.  Exogamous  conjugation  between  wild 
gametes,  and  followed  by  hay-infusion  diet, 
xmults  in  normal  growth,  division  and  life. 

7.  EndocraiTUiiis  iM-injueation  -"s  nr.t  dif- 
fer from  exogaiiious  conjugation.  The  ex- 
conjugants  live  and  divide  normally  if  fed 
for  »  time  with  heef-eztraet,  but  die  if  fed 
directly  with  hay-infnaion. 


8.  One  intracellular  effect  of  beef-extract 
upon  weakened  Paramacxum  is  the  forma- 
tion of  'excretory  granules.'  Another  is 
the  disintegration  of  the  naeronneleaB. 

9.  A  ftnv  eonclusions  to  be  drawn  are  : 
(o)  A  fhaiii."?  of  diot  is  necessary  for  con- 
tinued vital  aetiviticii.  (6)  What  we  may 
oall  parthenogenesis,  or  the  development 
of  gametes  without  fertilization,  may  be 
indiicfd  hy  f'hanw  of  diet.  O  ''  Conjuga- 
tion by  itself  does  not  'rejuvenate.'  (d) 
Conjagation  probably  has  some  other  sig« 
nifieance  thui  that  usually  accepted ;  what 
titis  Rignificancc  may  be  is  not  indicated 
thus  far  by  niy  ex[teriments. 

i\ote  on  Melannnsux  of  the  Vertebrate 
EioA:  W.  A.LOCT. 

Th«  Median  BnndU  of  the  (Hfoetory  Nerve 
in  Elasmobrancke:  W.  A.  Locr. 

FertUieaiion  in  the  Pigeon^t  Eggs  B.  H. 

Harper. 

In  the  pigeon's  egg,  polyspermy  has  been 
found  to  oeeor  normally.  The  super- 
numeniiy  sperm  nuclei  migrate  to  the 
periphery  of  the  germinal  disc  and  give  rise 
to  an  accessory  cleavage.  They  di^er  from 
the  cleavage  nuclei  in  the  faet  that  their 
rate  of  division  is  more  rapid ;  in  beinij  sur- 
rounded by  wide  aren.s  of  liquefaetii  u ;  in 
having  a  finer  chromatin  network  and  more 
slender  and  elongated  ehrmnoeomes;  and 
in  ]>u.sses8ing  one-half  tin-  somatic  number 
(jf  oliromosomei?.  Tn  tlicir  latiT  history  as 
yolk  nuclei  they  divide  amitotically.  Never 
more  than  one  q>erm  nucleus  conjugates 
with  the  egg  nucleus. 

In  the  earliest  stage  of  the  fertilized  cgj? 
observed,  the  egg  was  \vithin  the  mouth  of 
the  oviduct  The  first  polar  spindle  was 
present  and  was  surrounded  by  many 
sponn  nuclei.  Spermatozoa  penetrate  the 
egg  most  readily  within  the  region  occu- 
pied by  the  germinal  veuele  in  the  ovarian 
egg,  sdKl  the  pronuelear  phenomena  abo 
occur  about  witiiin  the  limits  of  this  region. 
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In  the  first  breaJdng  down  of  the  sperm 
tiead  a  number  of  ehromatin  vcsielee  are 
formed  equal  to  the  number  o£  ehromoaomee 

in  the  sperm. 

The  pohir  bodies  are  formed  about  the 
time  the  egg  enters  the  glandular  portion 
of  the  oviduct.  Tlu  y  He  hetwoon  the  "vitel- 
line membrane  and  the  >-ytoplasm. 

In  cell  division,  cytopUismie  enrrente  are 
present.  These  currents  precede  nuclear 
di\'isinn,  and  outline  the  patlis  by  which 
the  daughter  nuclei  later  migrate  apart. 
They  are  not  confined  to  the  immediate 
neighborhood  of  the  nuclei,  but  extend  into 
the  repon  of  tlie  future  blnstnineres. 

The  spindles  and  asters  are  very  minute 
in  comparison  with  the  size  of  the  blasto- 
meres  and  the  appearanoe  and  eurved  paths 
of  the  currents  indiealc  that  eytuplasmic 
division  is  due  to  amoeboid  movements 
rather  than  to  the  tension  of  astral  fibers. 

The  Development  of  Color  in  th«  DefiMtive 

Feather:  R.  M.  Strong. 

The  colors  of  feathers,  as  was  pointed 
ont  by  Bogdanow  ('58),  Oadow  ('82)  and 
others,  are  due  to  the  presence  of  pigment 
or  to  special  conditions  of  stnieture.  The 
pigmentation  of  the  feather  takes  place  in 
the  earlier  stages  of  the  development  of  the 
feather.  The  dark  brown  pigments,  com- 
monly classed  fls  melanins,  appear  to  be 
formed  in  the  cytoplasm  of  epithelial  cells 
which  are  differentiated  to  produce  pig- 
ment. ThefTe  pigment  cells,  or  ebromato- 
phores,  Rend  ont  branched  processes  to 
th(^  celhi  which  arc  to  form  pigmcotcd  ele- 
m«ttB  of  the  future  feather.  Pigment 
granules  pass  from  these  pigment-cell  pro- 
cesses into  the  cells  eomposing  the  feather 
fundament.  The  formation  and  the  distri- 
bution of  pigment  cease  before  eomifiea- 
tion  has  proceeded  far.  There  is  no  redis- 
tribution of  piu'iiieiit  after  the  feather  is 
fully  formed  and  has  burst  forth  from  the 
sheath  enetosing  the  feather  germ. 


A  New  Tffpe  of  Hyper'UMtamorpkom: 
James  O.  Nbsdbam. 
This'papor  will  be  puUished  in  Ptifcht, 

An  Experimental  Study  of  Regulation  in 

SUnogtomai  C.  M.  Child. 

When  portions  are  removed  from  chains 
of  Slcnostoma  regeneration  is  complete, 
provided  tlie  piece  is  not  below  a  certain 
size.  In  addition  to  the  regenerati<Hi,  the 
Iiiece  becomes  more  slender  and  narrower, 
the  phfHi«rc  first  appearinjr,  except  under 
certain  conditions,  at  the  posterior  end  and 
extending  anteriorly  until  it  inoludes  the 
vriiole  body.  The  piece  doei  not  acqu  i  re  the 
same  proportions  as  the  original,  but 
approaches  them  more  or  less  closely. 

To  explain  this  change,  it  is  necessary, 
first,  to  examine  the  methods  of  loooraotioo 
and  the  locomotor  structures  nf  Slmos- 
loma.  The  animal,  like  other  rhabdocrels, 
is  covered  with  cilia  which  constitute  the 
locomotor  organs. 

When  undisturbed,  Stenostonut  shoWS  a 
strontr  tendency  to  rjttjifh  itself  to  the  sub- 
.stnitum.  The  attachment  by  the  tail, 
which  is  used  as  a  sucker,  is  especially  fre- 
quent and  the  tail  adheres  more  closely 
than  any  other  part  of  the  ventral  sur- 
face. 

Most  of  the  time  when  the  animal  is 
attaehed  the  lateral  and  dorsal  eilia  are 

vibrating  and  are  thus  acting  in  opposition 
to  the  organs  of  attachment;  tlie  result 
is  the  subjection  of  the  body  to  a 
certain  amount  of  mechanieal  tendon. 
That  Bueh  tension  does  exist  is  evident  from 
a  large  nnnihcr  (if  (jI)sit-,  ;i' i.  n?;. 

If  we  suppose  the  auuuul  to  be  attached 
by  the  posterior  end  and  the  lateral  and 
dorsal  dlia  vibrating  with  equal  speed  and 
force,  the  tension  upon  the  tissue  at  any 
cross  section  of  the  l>od}'  \vill  be  propor^ 
tioual  to  Uie  number  of  cilia  which  are 
anterior  to  that  eross  section,  t.  e.,  tiie  teu' 
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sion  will  be  greatest  at  the  pubterior  eud 
and  null  at  the  anterior  end  of  the  Ixxlj, 
with  a  complete  gradation  betweoi  the  two 

extremes. 

The  chains  of  iiitenosioma  always  taper 
posteriorly,  aa  would  he  eipeeted  if  tbia 

tension  is  effective  in  modifying  form. 

The  elongation  and  decrease  in  trans- 
verse diameter  of  pieces  are  exactly  what 
might  be  expected  if  the  tetuion  ia  effeet- 

ivc. 

And,  f xirthrrmore,  it  is  possible  to  pre- 
vent tlic  change  of  form  (morphaHaxis)  hy 
preventing  the  arnmate  from  afUuMng 
themselves.  The  form  change  occurs  very 
rapidly  in  Stenostoma,  being  complete  in 
twenty- four  hours  or  less.  Pieces  were  pre- 
vented from  attaching  themaelvea  during 
twelve  hours  after  operation  and  then  were 
compared  with  pieces,  originally  of  the 
same  size,  which  had  been  allowed  to  attach 
thentsdves.  The  pieoes  whieh  had  not  been 
allowed  to  attach  themselves  were  little 
changed,  while  the  controls  had  elongated 
in  some  cases  nearly  half  of  the  original 
length  and  tapered  strongly  to  the  posterior 
end. 

It  was  found  nUo  that  the  ehains  attaeh 
themselves  more  readily  to  rough  than  to 
smooth  glass.  A  Uttle  very  fine  sand  on 
the  bottom  of  a  glass  vesse  l  is  si)tTi<  ient  to 

eaiiso  the  nnimnl  tn  ntta^h  itsi  If  uku-c  whA^ 
ily  aiul  therefore  to  change  its  form  more 
rapidly  tlian  a  speeimen  kept  in  a  clean 
glass  jar. 

In  all  these  rxporinients  the  specimens 
were  kept  without  food. 

The  experiments  show  that  form-regula- 
tion (morphallaxis)  in  Stenostoma  is,  at 

least  in  large  part,  purely  a  inefhanical 
phenomenon,  not  the  effect  of  stimuli. 
Cord  and  Drain:  J.  B,  Jounston. 
Reoent  studies  np<m  flie  brain  and  crai> 

nial  nerves  of  lower  vertebrates  show  that 

the  nervrms  system,  exclusive  nf  flip  s>Tiipa- 
thetic  and  higher  brain  centers,  falls  into 


four  chief  functwtuil  divisiom.  These  are 
as  follows  t 

A.  Somatic  sensory  division:  Consisting 
of  the  free  ner\'e  endings  and  sense  oi^ans 
(neurvmasts)  in  the  integument,  exclusive 
of  end  buds;  nerve  eomponents  innervating 
these  organs  (dorsal  roots,  exclusive  of 
sympathetic  fibers,  V.,  VIII.  and  lateral 
line  roots) ;  and  the  nerve  centers  in  which 
these  components  end  (dorsal  horn,  tuber- 
culum  aeusticum  and  cerebellum).  Its 
stimuli  g^ve  rise  to  reflexes  which  affect  the 
ammal's  relations  to  its  environment,  and 
in  highw  f<mns  commonly  give  rise  to  sen* 
■ations  and  eoaiadoQB  reaetiooa. 

B.  Splanchnic  sensory  division:  Free 
nerve  endings  in  the  lining  of  the  alimen- 
tary canal,  sense  buds  In  the  branchial  and 
mouth  cavities,  and  on  the  surfaee  of  the 
head  and  body  (end  buds) ;  components 
ixmervating  these  (sympathetic  fibers  in 
the  dorsal  roots,  X.,  IX.  and  YII.  roots), 
and  centers  in  which  these  components  end 
(Clarke's  eolumu  and  lobus  vagi  or  fasci- 
culus commimis  with  its  nuclei).  Its  stim- 
uli give  rise  to  reflexes  whidi  serve  the 
functions  of  nutrition,  respiration,  dtea- 
lation,  etc. 

C.  Somatic  motor  division :  The  ventral 
horn  of  the  wmd,  the  nneld  of  the  XII., 
VI.,  rv.  and  III.  nerves,  the  somatic  motor 
fa<>>ien!ns  and  its  'tween  brain  nnelens, 
and  tlie  motor  components  innervating 
somatic  musculature. 

2>.  Splamdmie  motor  divirioa:  The 
ff  L'ien  of  the  lateral  horn  in  the  cord,  the 
nuclei  of  the  X.,  IX.,  VII.  and  V.  cranial 
nerves;  and  the  motor  eomponents  inner- 
vating splanehnio  mnsanlatinre. 

In  the  parts  of  the  brain  mstrnl  to  the 
medulla  the  splanchnic  sensory  and  motor 
divisions  are  wholly  lacking,  while  the 
somatie  motor  extmds  forward  nearly  to 
the  rostral  end  of  the  brain  axis  and  the 
somatie  sensory  division  includes  the  cere- 
belluia  and  probably  the  tectum  opticum. 
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Important  parta  of  the  mid,  'tween  and 
fore  bnin  (inferior  lobes,  eentral  gray, 
fltriatmn  [t],  etc)  belong  to  the  same  cate> 
gory  as  the  tract  and  commissural  cells  of 
the  medulla  and  cord.  The  nucleus  of  the 
poaterior  cfnumiflsmre  and  the  olfaetocy 
appavatiie  eannot  bo  compared  with  any 
structures  in  the  cord  or  hind  brain.  There 
is  no  essential  resemblance  between  the 
olfactory  nerve  and  its  central  apparatna 
and  the  typical  cranial  n^rrea  snd  their 
centers.  The  olfaotory  nenre  haa  no  aaf- 
mental  value. 

Th»  Dwiiapment  of  ike  PoiicawH  Fetn  tn 
Didelpkys  Virgimana:  G.  F.  W.  Mo- 

Clube. 

The  variations  in  the  mode  of  origin  of 
the  peateaTal  Tcin  of  the  common  opoaaum 

are  so  extreme  as  to  preclude  our  formu- 
lating a  typical  arrangement  for  the  spe- 
cies as  a  whole.  The  diil'ereut  modes  of 
origin  which  eharaeterise  the  postcaval 
vein  in  the  adult  are  briefly  as  follows : 

1.  The  postcaval  vein  may  be  formed 
through  a  imion  of  the  iliac  veins  which 
takes  place  venirol  of  the  eontmon  iliac 
arteries  (type 

2.  Tlirnnp-h  a  union  of  the  iliac  veins 
which  takes  place  dorsal  of  the  common 
iliac  arteries  (type  II.) ;  or, 

3.  Through  a  union  of  the  iliac  Teiu 
which  takes  place  both  dorsal  ami  ventral 
of  the  arteries  in  question  (type  III.). 

A  atady  of  the  embryonic  development 
of  the  posterior  tributaries  of  the  post  cava 
shows,  I  think,  how  these  variations  have 
been  derived.  Embryos  of  8,5,  12,  15  and 
22  millimeters  in  length  were  examined. 

In  an  embryo  8.5  millimeters  in  length 
the  umbilical  arter>',  on  each  side,  passed 
through  a  complete  foramen  in  the  post- 
cardinal  vein,  so  that  one  portion  of  tie 
drenmarterial  venous  ring  lay  voitral  and 
another  dorsal  of  the  artery.  This  fora- 
men was  situated  near  the  point  of  union 


of  the  external  and  internal  iliac  veins. 
In  a  subsequent  stage  the  internal  iliac 
veins  approached  each  other  in  t]ie  median 
line  and  fused  ventral  of  the  caudal  arteiy 
to  form  a  common  internal  iliac  vein. 

The  writ»  believes  that  the  type  of  poaU 
caval  vein  to  be  assumed  by  the  adult 
fleppnds  upon  the  loss  or  persistence  of 
those  portions  of  the  circumarterial  venous 
rings  whidi  lie  dorsal  and  ventral  of  the 
umbilical  arteriea. 

If  the  atrophy  affects  the  dorsal 
branches  of  tlie  circumarterial  venous 
rings,  a  postcava  will  result  as  in  type  I. 
If  it  ia  the  ventral  branches  of  the  rings 
that  atrophy,  a  postcava  will  result  as  in 
type  II.,  but,  if  dorsal  and  ventral 
branches  of  the  rings  both  persist,  a  post- 
cava of  type  III.  win  be  formed. 

The  Development  of  Pigmental  Color  in 
Inteets:  W.  L.  Tovb.  (Read  by  title 
only.) 

* 

Pregremve  Variatwn  tn  a  Given  Oenen^ 

Hon  of  some  Plants  and  Animals:  W.  L. 
TowEB.  (Bead  by  title  only.) 

Observations  on  the  Habits  of  HyaliXUl 
dentntn  Smith:  Sami'el  J.  Holmes. 
The  observations  on  Hyaleila  that  were 
made  related  to  food  halnta^  Hiigmotaiia, 
phototaxis,  reactions  to  pressnre  and  sexual 
habits.  Experiments  were  performed  with 
the  end  of  determining  the  mode  of  sex 
recognition  in  SyiMtla,  That  aight  plays 
no  important  part  in  the  process  waa  proved 
by  the  fact  that  males  whose  eyes  were 
blackened  over  with  asphalt  varnish  sno* 
eeeded  aa  well  aa  others  in  obtaining  fe- 
males. Neither  did  removal  of  the  first  and 
second  pairs  of  antcnnrr  in  the  males  pre- 
vent their  obtaining  mates.  It  is  therefore 
improbable  tiiat  flie  males  an  guided 
to  the  females  by  the  sense  of  smell.  Sev- 
eral f<'rnales,  some  of  which  were  recently 
torn  from  males,  were  placed  within  a 
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■mall  enelostire  of  fine  wire  gMue  in  a  dish 

of  water.  Sevoral  males  were  placi  *!  in  the 
dish  outside  the  enclosure,  but  none  of  them 
paid  tlie  slightest  attention  to  the  females, 
although  fbey  teised  the  f«nialet  qniddy 
enough  when  the  enclosure  was  raised  and 
the  females  were  allowed  to  scatter  through 
the  dish.  It  is  only  when  the  males  acci- 
dentally collide  with  the  females  while 
Ewimming  that  any  atttmin  is  made  to 
seiz*'  them.  Wlien  a  female  collides  with 
another  amphipod  ahe  curls  up  and  remains 
<|ttiet  for  a  time,  when,  if  not  seized,  she 
soon  passes  on.  When  two  males  collidi>. 
each  apparently  affcmpts  to  seize  tlie  otlii  r 
and  carry  hiui  about  as  a  female  would  be 
earried.  Males  have  the  instinet  to  seize 
and  eany  about  other  amphipods  they  meet 
with,  nn<\  nre  only  prevent*xi  from  so  dtiin/ 
by  the  similar  attempts  of  the  other  indi- 
vidual. Males  which  are  mutilated  by  the 
removal  of  the  large  second  pair  of  gnatho> 
pcd.H,  sf»  that  they  are  no  lonj^^r  aM<'  to 
make  eflcctive  reaiatance,  are  seized  and 
carried  about  by  other  msles  just  as  females 
would  be  earried.  Sex  recognition  in  this 
sp»'f>ios  i«!  app.Trently  determined  by  Ihe 
diflferent  modes  in  which  the  two  su'xes 
reaet  to  the  contact  of  other  individuals. 

Some  Notes  on  ITyhndism,  Variation  and 
Irregularities  m  the  Division  of  the 
Gcrm-cdl:  Michael  F.  Guyer. 
At  <Hie  stage  in  the  maturation  of  {{erm- 
cells,  preeedinp  the  true  reduction  division, 
bivalent  chromosomes  are  formed  ordina- 
rily; that  is,  only  lialf  uf  tlie  regular  num- 
ber of  ehromosomes  appear,  but  each  of  the 
new  cliromosoines  is  apparently  double  and 
equivalent  to  two  of  the  simple  typt\  In 
the  spermatogenesis  of  hybrids,  the  ft)rtna- 
tion  of  the  bivalent  chromoeomcs  is  fre< 
(|uenlly  incomplete  or  defeetive,  so  that  the 
resulting;  <livision<«  nr'>  irreenlnr  ?ind  un- 
equal. The  greater  (lie  ditference  between 
the  two  individuals  crossed,  the  more 


marhed  is  the  disturbance  in  the  natora- 

tion  of  the  germ-cells  of  the  hybrid  off- 
sprins".  In  a  paper  two  years  ago  before  a 
meeting  of  the  "Western  Naturalists  (ab- 
stract, Sguncs,  February  16, 1900),  I  dis- 
eossed  thi^  point  in  the  case  of  hybrid  pig- 
eons and  i  sn??resfwl  th.nt  these  ppenliari- 
ties  in  chromosome  formation  might  point  to 
a  tendmcy  in  the  chromatin  of  each  parent 
species  to  retain  its  individuality,  and  that 
the  extreme  variability  seen  in  the  otfspring 
of  fertile  hybrids  was  possibly  to  be  attrib- 
uted to  this  variability  in  dtromstin 
distribution.  In  hybrid  plants  (eaunas)  I 
have  .sinee  determined  that  practically  the 
same  irregularities  occur,  and,  recently, 
Jud  described  abnormalities  in  the  germ- 
cells  of  hybrid  plants  which  are  in  nearly 
every  rpspoft  parallrl  to  those  which  I 
found  in  tlie  pigeon ;  hence  it  seems  to  tue 
that  the  same  possible  interpretation  pre- 
senis  it.self.  Moreover,  perhaps  the  ssms 
conception  will  hold  in  the  case  of  the  many 
plants,  such  as  the  geranium  or  apple, 
wMch  will  not  etane  true  from  seed,  but 
require  propagation  by  means  of  slips  or 
grafts. 

To  test  this  I  have  recently  undertaken  a 
study  of  the  formation  of  the  pollen  grains 
in  the  geranium  and  I  find  that  in  it,  as  in 

hybrids,  irregularities  in  the  first  division 
of  the  pollen  motlier-cell  frequently  0(?cur, 
though  in  a  less  degree.  In  answer  to  the 
question  as  to  why  a  plant  will  come  true 
from  a  graft  or  slip  and  not  from  seed,  it 
M  >  ins  [K  ssiMf-  lliat  we  may  have  a  eliic  in 
this  apparent  inability  of  the  chromosomes 
to  fuse  normally  to  form  the  bivalent  type 
of  chromosome.  In  hybrids  it  would  seem 
that  the  chromosomes  from  eaeh  parent  lie 
side  by  side  and  divide  in  an  ordinary  man- 
ner to  construct  and  maintain  the  body, 
but  that  when  the  gei  ni  cells  are  to  be  ma- 
tnred  the  usual  doublintr  of  fhromosnmes 
which  occurs  at  sucli  times  is  incomplete, 
the  result  being  that  the  chromatin  la  un^ 
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equally  distributed  to  tbe  later  celltt.  In  a 
leas  degMe,  the  Bam«  ibing  occurs  in  the 

pollen  cells  of  such  plants  as  tJie  geranium. 
No  fusion  nf  tho  rhmmnsomes  is  necessi- 
tated in  the  slip ;  hence,  ihey  continue  to 
lie  side  by  tide  and  divide  in  the  ordinary 
way.  and  the  new  ]>lnnt  i«  practieally  a 
oootiuuation  of  the  old  one. 

Ediitive  Variability  of  Pectcm  from  the 
East  and  West  Coasts  of  the  United 
States:  C.  B.  DAVENrouT. 
Pteten  irradian$  from  Tampa,  Florida, 
and  Pccten  veniricosus  from  San  Diego, 
California,  are  closely  related  species,  as 
the  parallelism  in  color  and  markings  indi- 
eatea.  They  are  a  pair  of  spedea  that, 
taken  by  themselves,  favor  the  view  of  a 
recent  connection  df  tlio  (!u!f  of  Mexico 
and  the  Pacific  Oceau.  in  respect  to  the 
symmetry  of  tiie  valve  and  in  reaped  to 
the  globosity  (height  divided  by  length), 
tho  San  Diego  fonn  is  mucli  tlie  more  vari- 
able, as  measurements  and  calculations  of 
the  index  of  variability  of  ten  hundred 
abeila  prova.  This  greater  variability  of 
the  Pacific  form  is  a  fact  in  agreement  with 
what  Eigenmann  has  found  for  fishes.  It 
is  correlated  with  tlie  greater  physiographic 
ehangea  in  leeent  timea  in  the  eharaeter  of 
the  sliore  line  of  southern  California  as 
contrasted  with  Florida. 

An  Expi  nrm  nial  Slufty  of  the  Develop- 
Dioit  of  the  Lateral  TAne  in  ike  Frog 

Emhnjo:  R.  G.  IIauuison. 

The  Ovary  and  the  Reproductive  Period: 
P.  H.  Uerbick. 

Whenever  it  is  impossible  or  impraeti- 

cable  to  determine  the  reproductive  periods 
of  an  animal  by  watchins?  its  behavior, 
the  structure  of  the  ovary  will  usually  fur- 
nish the  elue.  Thia  ia  true  of  the  Crusta* 
eea,  and  probably  of  all  'Hi' animr^k. . 

My  present  ohj«v>(  h  not  only  to  illu>5trate 
this  fact,  but  also  to  settle  detinitely  the 


spawning  habits  of  the  American  lobster, 
eoneeming  whieh  doubt  and  disagreement 

still  abound.  To  put  the  specific  question 
briefly:  How  often  does  an  adult  female 
lobster  lay  her  eggs?  The  uuhiwer  is,  every 
two  years,  as  a  mle.  Thia  same  eonelnaion 
was  rcaehed  six  years  ago,  ebiefly  from  a 
study  of  tlio  cAtnpnrative  anatomy  of  the 
ovaiy  of  animals  captured  at  different  sea- 
sons, and  while  eonftdent  of  its  general  ae- 
eiiracy  at  that  time,  it  is  now  possible  to 
supplement  it  with  observations  apOO  the 
living  animals  themselves. 

In  a  single  generation  of  ovarian  eggs 
three  stages  may  l)e  conveniently  chosen 
for  spoiMal  f?tndy :  (1>  Tlic  initinl  stn'^e, 
when  the  ova  of  the  preceding  generation 
are  laid;  (2)  the  intermediate  stage,  when 
those  eggs  are  hatched;  and  (3)  the  final 
stage,  wlien  the  ovarian  v':r!Zf\  have  reached 
their  full  size  and  are  ready  to  be  expelled 
from  the  body.  The  average  size  attained 
by  the  ova  at  tlu  sp  sncrcssive  periods  ean 
bf  di  fcrriiiiK'd  willi  siiflicirnt  accuracy. 
The  time  interval  between  stages  1  and  2 
is  known  to  be  approximately  one  year. 
The  ratio  of  growth  between  stages  1  and 
2  is  approximately  CijTial  to  tlie  ratio  of  the 
volume  of  the  laid  egg  and  that  of  ova  in 
the  seamid  stage,  from  which  it  follows  that 
the  time  interval  between  stages  2  and  3  ia 
also  one  ypnr.  Fn rfhi-r  anntnmical  facta 
and  experiments  with  living  animals  also 
confirm  this  conclusion. 

The  adult  spawning  lobster  tiierefore 
docs  not  lay  her  eggs  each  year,  ns  some 
have  maintained,  but  every  other  j'ear,  al- 
though this  normal  biennial  period  is  likely 
to  be  ahortened  ot  Iragthened  in  individual 
casfs.  Tlif^  fvi<Icnf't"'  on  Avliidi  these  conclu- 
sions rest  is  ample,  and  will  be  given  in 
detail  at  a  later  time. 

M.  M.  Mbtcaui*, 
Sectary. 

i7o  li«  continued.] 
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TWENTY  YEARS  OF  8E0TI0V  ff« 

A\TUROPOLOaY. 

TuE  American  Association  for  the  Ad- 
vaneement  of  Science  very  early  mani- 
fested an  interest  in  anthropology.  In 
1S4!).  af  t!u'  second  meeting  of  the  Associa- 
tion, i'roiessor  S.  S.  llaldemau  read  a 
^per  entitled  '  Iiinguistie  Ethnoloety/ 
Comraunications  reUtint;  to  anthropology- 
were  presented  at  almost  every  meeting 
until  1869,  when  increasing  interest  in  the 
subject  led  to  the  formation  of  a  sabfleetion 
of  '  Kthnolopy  '  under  the  general  section 
of  natural  liistory.  In  1873,  the  name  of 
the  subsection  was  changed  to  '  Anthro- 
pology.' At  the  BnfTalo  Meeting  in  1876, 
anthropology  was  recognized  as  a  perma* 
nent  subsection  of  natural  history. 

When  the  Association  was  finally  divided 
into  aeetiom,  as  now  eonatituted.  Section  H 
fell  to  anthropology.  The  first  program 
of  Section  11  WiUJ  presfntid  ;it  Muntreal 
in  18d2,  Professor  Alexander  Winchell 
presiding  in  the  ahaenoe  of  Sir  Daniel 
Wilson. 

By  a  curious  coincidrnce.  Section  IT  of 
the  British  Association  for  the  Advance- 
ment of  Science  is  also  devoted  to  anthro- 
pology, and  its  first  session  was  held  in 
Montreal  in  1884,  two  yeare  after  the  initial 
meeting  of  our  o\\i\  Section  H  in  thnf  city. 
The  story  of  the  early  struggles  of  autliro- 
pology  for  reoognition  In  the  British  Asso- 
ciation, as  told  by  Sir  William  Flower,*  is 
strikingly  similar  to  that  of  its  early  strag- 
gles for  recc^gnition  here. 

Eighty-nx  papers  on  anthropological 
subjects  were  read  prior  to  the  organiza- 
tion of  Seclion  11  in  18S2.  From  1882  to 
1901,  inclusive,  the  communications  num- 
bered 589,  or  an  average  of  more  than  29 
p^  meeting.  These  figures  refer  only  to 
the  annual  meetings,  no  records  having 
been  kept  of  the  winter  program.s.  The 

•Report  of  th9  Brtthk  AmoobiUon  for  the  Ad- 
vanemtent  of  Adeitce,  1894,  p.  762. 


maximum  number  of  papers,  45,  were  pre- 
sented fit  the  Boston  meeting  of  1898,  and 
the  mniimum  number,  11,  were  presented 
at  Uontreal  in  1682. 

Judging  from  tlie  nature  of  the  com- 
munieatiitns,  the  interest  of  antlimiiulo- 
gists  has  been  somewhat  unevenly  divided 
among  four  general  branches  of  anthro- 
pology, viz.,  archeology,  ethnology,  soma- 
toloiiy  and  trpneral  anthropology.  Archeol- 
ogy was  the  favorite  subject  prior  to  1882, 
as  it  has  been  ainee. 

The  following  tabulation  is  offered  aa  a 
means  of  making  a  numerical  compari'^on 
of  the  work  done  in  the  four  general  divi- 
sions of  the  subject: 


1M»-1M1 

Arclii'i.logy   

.  4B 

261 

309 

.  22 

211 

2M 

.  14 

SO 

M 

a«Deiml  Astliropologf . 

.    2  • 

37 

at 

.la 

<7« 

I  have  followed  Brinton'a*  scheme  of 

classification,  groujung  sociolop-y,  r"1i  'i'  ri, 
mythology,  linguistics  and  folk-lore  under 
ethnology-,  and  psychology  under  araiatol- 
ogy. 

In  so  far  as  the  (  (uninunications  pre- 
sented admit  of  geograi>hi(  ;il  classification, 
it  has  been  found  that  tite  members  of  the 
section  have  devoted  themselves  almost  ex- 
clusively to  the  American  continent.  The 
reasons  for  such  a  choice  arc  obvious. 
While  science  is  supposed  not  to  recognize 
politieal  boundaries,  problems  that  have  a 
geographical  basis  go  logically  to  resident 
workera.  other  things  Immiii:  t  iiual.  Lvlhs- 
latiou  haa  also  come  to  favor  the  home 
areheologist  aa  opposed  to  the  foreign. 
The  study  of  anthropology  naturally  be- 
gins at  home,  a  course  nlwaya  favored  by 
((uestions  of  transportation. 

• '  Proposed  CInssification  and  International 
Nomenclature  of  the  Anthropologic  Sciences,' 
Proc.  AiHcr.  Amoo.  for  Ihu  AAn.  af  flMme*,  I8t2. 
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Patriotism  is  a  more  or  less  constant  fac- 
tor m  inspiring  one  with  a  love  for  every- 
thing pert^iining  to  the  home-land ;  archeol- 
ogy and  ethnology,  as  well  as  form  of  goy- 
ernment  aii<l  eonuiiercinl,  nrtistir  nr  litt  r- 
nry  siipreiiiaey.  We  cherish  some  relic  of 
a  vuuislied  race  all  the  more  because  it  was 
found  on  the  old  homestead.  LoeaJ,  na- 
tional. New  World  pride  has  evidently  had 
much  hi  do  with  our  choice  of  subjects  for 
speciai  ivscarch.  Add  to  all  these  consid- 
erations a  vast  and  virgin  eontinent  await- 
ing the  anthropolc^t,  and  there  is  little 
%von<l'  1'  lie  has  given  such  a  relatively  small 
portion  of  his  time  to  the  Old  World,  or  the 
islands  of  the  sea. 

Out  of  a  total  of  589  papers  presented  in 
the  last  twenty  years  only  32,  or  5  4  per 
cent.,  were  devoted  solely  to  foreign  lauds, 
foreign  being  understood  to  mean  all  lands 
other  tiian  the  Anerieaa  eontinmi  and  im- 
iindiately  adjoining  islands;  while  1^9 
papera,  or  6.6  per  cent.,  were  comparative 
Studio  involving  both  iVuicrican  and  other 
lands. 

Of  the  vice-presidential  addresses,  four 
were  on  archeology,  nine  on  ethnolf.iry.  four 
on  somatology'  and  two  on  general  anthro- 
pology. Eleven  viee-presidents  chose 
American  subjects,  eight  chose  compara- 
tive, nnd  not  one  dealt  with  a  purely  for- 
eign problem. 

In  order  to  determine  the  geographic 
distribution  of  subjects  in  Section  H  of 
the  British  Association,  recnursr-  was 
to  the  'Reports'  covering  the  four  years 
1893-96.  During  that  time,  136  pai>er8 
(reports  not  included)  were  read,  dis- 
tributed geographieally  as  follows: 

Enrope  (including  British 

Isles)    5S,  or  99.9  per  c«nt. 

Other  landM    SO,  or  39.2  per  MUt. 

Studio  involring  both  £u- 

ropo  And  otliw  laad*. ...  98,  or  89.9  por  wst. 

Records  of  the  antliropological  section  of 
the  French  Association  for  the  Advance- 
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ment  of  Science  during  the  same  period. 
1893-96,  were  analyzed  with  the  following 
results: 

Tots!  nainlwr  of  papm 

i.a.l    118 

Studies  in  Europe   86,  or  74.2  per  cent. 

Stodin  Id  other  lands         21,  or  19.1  per  oent. 

Studies  involving  both  Eu- 
rope and  otlicr  lands  ...      0,  or    7.7  ptr  cttit. 

The  Geriuau  Anthropological  Society 
may  be  considered  as  the  equivalent  of 
Section  11  in  the  Hritish  or  Ameriean  As- 
Kiii-;;itio)i  fiif  tlir-  .Vdvanecmcnt  of  "^iMetU'e. 
Applying  the  same  geographical  test  to  the 
work  of  the  German  Society  of  Antliropol- 
ogy  as  it  appears  in  the  Berieht*  for  1897- 
1900,  inclusive,  the  results  are  as  follows: 

Tnt.il  iiuintir  r  of  papers  rc.id.  88 

iStuJics  111  Europe   50,  or  56.9  per  cent. 

Studies  in  other  lands  14,  or  16.9  per  omt. 

Studies  involviiig  both  En- 
rope  and  other  hmdi....  84|  or  27.2  per  eest. 

To  arrive  at  a  juster  comparison  of  the 
scope  and  trend  of  the  work  dmie  in  anthro- 

poIof,'y  hy  the  several  as.sociati(>n.s,  the  same 
time  unit  should  be  used.  This  would  call 
for  the  records  of  our  sectional  work  from 
1893  to  1896.*  inclusive,  instead  of  for  the 
whole  twenty  years;  and  the  records  for 
these  four  years  furnish  the  following 
data: 

Total  number  of  papers 

presented    196 

StibjecU  pertaining  to  the 

Americas    lOiS,  or  77.3  per  cent. 

Subjeets  pertaining  toother 

lands   Ti  or   5.1  per  cent. 

SubjectH  inrolving  both  the 

.Americas     and  other 

lands    24,  or  17.(1  per  cent. 

The  percentage  of  purely  foreign  studies 
is  even  lower  for  the  short  period  of  four 

years  than  for  the  long  period  of  twenty 
yeai-<!.     On  the  other  hand,  there  is  a 

*Tbe  German  Benehte  for  18B7-1900  vara 
selected  beoaaee  thcgr  wcra  mere  acMMiUe  *t  Hie 
time  of  tlieae  investigations. 
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marked  infrcaHc  ia  the  number  of  commu- 
iiicatious  relutiug  both  to  foreign  lauds  and 
to  the  AmericM. 

The  nature  of  the  work  under  review  is 
such  as  to  render  niathematiejil  exactness 
impossible.  I  have  endeavored  to  make 
the  foregoing  averages  approximate  the 
truth,  and  believe  they  can  be  ivlied  upon 
fit  slunv  that  Aincriean  !»ntlir-('piil((j,Msts 
have  been  working  in  relatively  greater  iso- 
lation than  hare  European  anthropolo- 
gists. 

Thf  cnsmnpolitan  chnmctiT  of  tlie  pro- 
gniiiis  of  the  several  associations  iu  ques- 
tion is  found  to  he  in  direct  ratio,  not  only 
to  the  area  of  the  cdonies  and  depeDden> 
cies  of  the  several  count ri'  -^.  Init  nlso  t<i 
the  tonnage  of  their  merchant  marine  en- 
gaged especially  in  the  foreign  ti*ade. 
The  anthropologist's  horizon  is  eoustantly 
under  limitations  imposed  by  }iis  govern- 
ment's coloiijfd  or  fommereial  policy. 

With  colonies  and  protectorates  beyond 
the  confines  of  Europe  aggregating  over 
11,000»000  square  miles  in  extent,  includ- 
ing India,  and  with  a  merchant  marine  en- 
gaged exelusively  in  the  foreign  trade, 
much  larger  than  that  of  any  other  country 
(8,043.860  tons  in  1899),  Open  especially 
to  tbcrii.  tito  Emrlisli  aiithmpnlocisls  arc 
hrought  into  contact  with  foreiirn  problems 
at  80  many  points,  it  would  be  strange  in- 
deed did  they  not  improve  the  opportuni- 
lies  thus  afforded. 

The  eol(»nios  and  dependencies  of  France 
eover  an  area  (1901)  of  3,740,000  square 
miles,  with  a  population  of  56.000,000. 
The  area  of  German  colonies  and  depend- 
I  !ipie.s  amounts  to  1.027.120  s<|uare  miles 
with  a  population  of  14,067.000. 

The  United  States  heeanie  a  'world 
power'  only  three  years  ago.  Enough 
time  has  not  elapsed  lo  show  the  influence 
of  that  step  on  the  pmcrrams  of  Section  H, 
hut  if  we  expand  along  with  our  opportuni- 


ties, it  is  safe  to  say  that  an  analysis  of  the 
work  we  shall  do  iu  the  next  twenty  years 
will  show  different  results  from  that  of 
our  record  for  the  epoch  just  closed. 

We  mny  not  \w  able  to  improv  nmch  on 
the  quality  or  even  the  quantity,  but,  M'itJi 
an  enlarged  horizon,  the  work  should  be- 
come less  and  less  local  and  fra^catSfy. 
1  IkIi-  ve  we  are  at  the  threshold  of  a  new 
tpwh  in  which  the  many  interdependent 
and  iNirtially  solved  problems  of  the  past 
shall  be  completed  and  thereby  make  poa- 
sihle  vast  proi?ress  in  correlative  and  ayn- 
thetie  anthropology. 

ObOMIB  GikANT  MACCinDT. 

Msw  HAvis^r.  CoiT5SCTKnrr. 


COLLEOE  WORK  FOR  AGRICULTURISTS. 

AiTTiiEXTic  information  rejranlins?  the 
pmgress  made  in  the  State  of  New  York 
in  the  promotion  of  scientific  methods  in 
agriculture  ami  the  part  taken  by  science 
and  scientific  men  in  their  advancement 
has  often  been  sought,  and  yet  we  rarely 
find  a  clear  statement  of  the  extensive  work 
V'hieh  has  been  done  and  is  still  !)eing  car- 
ried on  in  aid  of  .scientific  ami  intensive 
iigriculture.  The  extent  of  thLs  work  is 
enormous  and  its  value  to  the  state  is  vast- 
ly more  than  proportionally  valuable.  It 
i>  luaifily  perfoniioil  at  tlif  f\ii,Tinicnt  sta- 
tion, and  in  the  university  extension  work, 
of  the  College  of  Agriculture  of  the  '  Land 
Orant  College  *  of  the  state,  at  Ithaca,  and 
at  the  experiment  station  at  (.leneva.  A 
recent  statement  by  the  pi-esident  t>f  Cor- 
nell University  is  the  first  whieii  ha.s  given 
US  a  conctsa,  yet  definite  and  satisfying, 
account  of  this  work.  We  abstraet  tb» 
principal  parts  of  this  statement : 

•*  liy  the  Morrill  Act  of  July  2,  1S62, 
Congress  enacted  that  there  should  be 
granted  to  the  several  stati's  certain 
iiinnimls  of  (lulilii'  land,  from  the  snlc  of 
which  there  should  be  cstablislied  a  per- 
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l>etiiAl  fund,  *tlie  interest  of  which  shall 
be  inviolably  appropriated  *  *  *  to  the 

endowment,  support  and  niiiintonancp  of  at 
least  one  college  where  the  leading  object 
shall  be,  uithout  excluding  other  $c%cnti/ic 
and  datsicttl  studies  and  inchtding  mUitary 
ladies,  fo  teach  such  branches  of  learning 
MS  im  related  to  afjriciilturc  and  the  me- 
tiiamc  arts.'  The  proWsions  of  this  act 
were  accepted  by  New  York  State;  where- 
iipf)n  there  was  handed  over  to  the  State 
Comptrolli  I  Xew  York's  share  of  tho  i-on- 
(jressioual  land  script.  The  State  legisla- 
ture then  passed  an  act  (April  27,  1865) 
establishing  Cornell  Uuivereity  and  appro- 
priatiiij.'  to  it  the  in«'«»me  from  tho  sale  of 
the  script  in  the  State's  possession ;  and 
providing  in  the  Charter  of  the  Univotaity 
that  *  the  leading  object  of  the  corporation 

hereby  created  shall  be  ti>  teach  snf*li 
brunches  of  learnintr  as  arc  related  to  at»ri- 
culture  and  the  mechanic  arts,  including 
military  tactiei.  *  *  *  But  such  other 
branches  of  scienee  and  knowledge  may  be 
embraced  in  the  p!;ni  of  instniptinn  nnd 
investigation  perlainini,'  to  the  University 
as  the  trustees  may  de«n  nsefnl  and 
proper.'  The  College  Land  Script  Fund 
whose  income  wiis  tbn««  Hpproprinti d  to 
Cornell  University  nuionnts  to  |»jeih.r>7ti.l2. 
The  State,  as  guardian  of  the  fund,  has 
turned  it  into  the  State  treasury,— bavin  si 
issued  to  rdrnril  T'Tiiver^ity  a  eertifieate  nf 
indebtcduess  on  which  it  pays  an  annual 
interest  at  the  rate  of  five  per  cent,  amount- 
ing  to  $34,428.80.  This  is  applied  to  'in. 
struction  in  such  branches  nro  related  to 
agriculture  and  the  mechanic  arts,  etc.' 

*'Some  years  later  Congress  saw  tluit 
the  provision  made  for  the  support  of  the 
colleges  established  uiuh  r  the  Morrill  Act 
of  lK*;'i  WHS  not  sufficient,  and  neeoiilinvrly. 
by  the  second  Morrill  Act  of  August  30, 
1890,  it  was  enacted  that  there  be  '  appro* 
priated  to  each  state  for  the  more  complete 


endowment  and  maintenance  of  colleges  for 

the  beDcHt  of  agriculture  and  the  mechanic 

firts  C5;talili8hed  under  the  provisions  of  the 
fetleral  act  of  July  2,  1862,  the  sum  of 
$15,000,'  to  be  annually  ineroased  bj 
$1,000  until  the  sum  of  125,000  was 

rcaflied,  *nnrl  the  nniniuit  thereafter  to  be 
paid  to  each  state  and  territorj*  shall  be 
^25,000  to  be  applied  only  to  instruction 
tn  agriculture,  the  mechanic  arts,  the  Eng- 
lish language  and  the  various  branches  of 
nwdti  jiiiitini! .  phij^iiral.  imf  ural  and  eco- 
nomic science,  with  special  reference  to 
their  application  in  the  industries  of  life» 
and  to  tiie  facilities  for  such  instruction/ 
'rhi<;  eon^ressional  appropriation  is  now 
^25,000  annually. 

"There  is  therefore  available  for  'in- 
struction in  agriculture,  the  mechanic  arts, 
tlie  Entrlisli  hiii«?uage  and  the  various 
branches  of  mathematical,  physical,  nat- 
ural and  economic  science '  $59,428.80  re- 
ceived from  the  bounty  of  the  United 
States.  This  is  all  that  Cornell  University 
receives  from  the  federal  government  for 
any  purpose.  To  prevent  luisapprehcnsion 
I  should  perhaps  add  that  the  Federal 
.\pricidtural  Experiment  Station,  for 
which  thei-e  is  an  annual  appropriation  of 
$13,.300,  is  located  at  Cornell,  But  while 
the  University  lends  its  buildings  and 
grounds  and  gives  freely  the  services  of  its 
administrative  officers  for  the  conduct  of 
the  experiments  and  the  uiauagemcnt  of 
the  finanees  of  the  station,  it  gets  no  flnan- 
cial  return,  and  not  a  cent  of  the  Ezperi'- 
mont  Station  funds  can  be  used  for  pur- 
ptm-H  of  instruction.  •  •  • 

"  In  retuni  for  the  federal  land  grant, 
Cornell  University  gives  free  instruction, 
in  all  department-s.  to  four  students  an- 
nimlly  from  each  of  the  assembly  districts 
of  the  State,  making  in  all  600  free  stu- 
dents annually. 

"It  gives  free  instruction  also  to  all 
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agricultural  BtudentB,'  of  whom  at  preient 

nearly  200  are  enrolled.  Thus  Cornell 
UnivfM-sily  is  a  benefactor  of  the  State  of 
New  York  to  the  extent  of  conferring  upon 
it  annually  free  inatroetion  for  800  atu- 
denta.  On  the  average  it  costs  a  large  and 
well-equipped  univerxity  like  Curnell 
about  $300  for  the  education  of  caeh  stu- 
dent. CcmeUf  therefore,  annually  gives  to 
tli^  people  of  the  State  of  New  -York  not 
much  Uss  than 

"The  entire  amount  received  from  the 
United  States— $59,428.80  ammally— doaa 
not  b^n  to  provide  instruction  even  in 
'such  branches  of  lf'amin„r  n.s  ore  related 
to  agriculture'  alone.  •  •  •  The  total  cost 
of  maintaiuing  the  iVgricultural  College  at 
Cornell  University  is  found  to  be  $141,- 
061.27. 

"Toward.s  the  maintenance  of  tlii»  Ajrri- 
cultural  College  by  Cornell  University,  the 
State  of  New  York  does  not  contribute.  It 
appropriated,  a  few  years  imo,  $50,000  for 
u  Dairy  buildinp.  which  wa.s  infi  (idt'd  fo 
form  one  wing  of  a  great  State  Uall  of 
Agriculture.  But  that  hall  remains  un- 
built. 

'■  I  slitnild  mention  tlic  i^-l.j.OOO  granted 
to  tlic  College  of  Agriculture  by  chapter 
490  of  the  laws  of  1899,  which  can  be  ap- 
plied only  to  the  spedal  object  for  which 
it  was  grnntrd,  and  that  is  the  promotion 
of  agricultural  knowledge  throughout  the 
State  by  university  extension  methods. 
The  College  is  happy  to  aid  the  State  in 
so  usoful  and  helpful  a  work,  bat  the  Col- 
lege itself  receives  no  benefit  from  it.  For 
the  sake  of  completeuess  I  will  add  that 
the  State  maintains  at  Cornell  University 
a  New  Torh  State  College  of  Forestry,  for 
\rhich  it  makes  an  annual  appnipriatinn  of 
!jil0,UO0,  and  a  iNew  York  State  College  of 
Veterinary  Medicine,  for  which  it  makes 
au  annual  appropriation  of  $26,000.  No 
oihor  appropriatuin  of  any  Inndf  tUhor  for 


the  Univergity  or  for  State  institution* 

locatnl  here,  is  received  by  Cornell  from 
the  Stuff  nf  .Wtr  YorJ:.  All  the  rest  of 
the  revenues  of  the  University  is  derived 
fran  private  endowments.  *  *  * 

"Since  the  College  ol  Av'ri..-ul«ure  waS 
established  it  has  triveri  instruction  to  more 
than  sixteen  hundred  students  in  residence 
at  Ithaca,  and  it  has  become  one  of  the  fore- 
moet  coll  r^  s  of  its  kind  in  the  United 
States.  *  *  • 

' '  There  are  in  attendance  at  the  present 
time  smne  two  hundred  students  in  tiie 
various  oouraes.  Tuition  is  free  in  all 
courses.  During  the  last  five  years  there 
have  been  from  ten  to  twenty  graduate  stu- 
dents in  the  University  each  year  who  liave 
selected  both  their  major  and  minor  sub* 
ject«  or  their  major  subject  in  the  College 
of  Agricultur*'.  This  indicates  the  opinion 
that  students  from  other  colleges  have  of 
the  work  being  done  here. 

"In  addition  to  the  students  in  resi* 
donee,  we  nre  tcMr-liinLr  a  \-dst  number  of 
students  scattered  throughout  the  State  by 
means  of  correspondence  courses.  This 
work  is  for  the  promotion  of  agricultural 
knowlodge  through*ni1  tin*  Staf*'.  Thrre 
are  enrolled  in  the  Farmers*  Reading 
Conne  department  30,000  students^  in  the 
Farmers*  Wives'  Riding  Courae,  8,000 
student.s:  in  the  Junior  Xaturalist.s'  Club, 
alxtut  30.000  pupils  organized  into  1.700 
clubs;  in  the  Home  Nature  Study  Course, 
about  1,500  teachers.  *  •  • 

"Nearly  five  hundred  farmers  have  con- 
ducted experitTicnts  nn  their  own  farms 
xmdcr  the  careful  supen'ision  of  members 
of  the  teaching  foroe.  This  is  in  addition 
to  the  investigations  carried  on  at  the  Uni« 
vcrsity.  Thero  i«{  sfarcrly  a  suli.i<'Ot  con- 
nected with  fruit  or  tield  vn<]^s  tliat  has 
not  been  studied  from  close  range  in  a  ma- 
jority of  the  counties  of  the  State. 

"I  cannot  state  accurately  how  many 
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k-ctures  b«£ore  farmer*'  orfvniutioiu  liaye 
been  delivered  ainee  the  College  was  eitab- 

lished,  but  they  certainly  number  several 
fhou»<nti(1.  Tn  ndflition  to  all  this,  the  Col- 
lege h&H  liuiie  a  wurk  m  lielpiug  the 
farmers  out  of  their  diffieuIticB  by  penonal 
correspondenoe.  From  five  to  ten  thousand 
Irtt^Ts  per  year  in  answer  to  qnestions  are 
written  by  the  start'.  This  work  alone  is  a 
great  tax  upon  the  College,  but  the  ben^ta 
derived  are  so  great  that  the  practice  still 
continues  of  answering,  to  the  b»>s1  of  our 
ability,  all  questions  related  to  agriculture, 
directly  or  remotely. 

"The  Experiment  Station,  a  department 
of  thi^  Tollege  of  Asrricnltnrp,  has  publishetl 
196  bulletins,  in  editions  averaging  more 
than  20,000  each,  and  fourteen  annual  re- 
ports. Whenever  there  is  a  serious  out- 
break of  insects  or  fungi,  «  specialist  is 
dispatched  iunnetliatoly  to  make  investitra- 
tions  and  to  help  overcome  the  difti- 
culty.  •  •  ♦ 

"Agricultural  students  have  gone  to  all 
parts  (if  the  State  and  carried  with  them 
the  light  of  science  to  aid  the  farmer  in 
his  arduous  and  difficult,  though  inde> 
|)ondi>nt  and  nf>ble,  calling.  Professors,  by 
theii-  invf>stipations  on  the  diseases  that 
attack  grains  and  fruits  and  flocks  and 
herds,  have  saved  milli<»ia  of  dollan  to  the 
State.  The  Cornell  method  of  combating 
the  pear-sylla  saved  over  a  million  df>1!nr8 
to  a  single  county.  Methods  of  orcharding 
have  added  noticeably  to  the  prosperity  of 
farmers  and  fruit  growers." 

Ooamix  UmrasnTT.       H.  TntnuTOX. 

BCIEHTIFW  ROOKS, 

Die  heierogtnen  Gleichgewichte,  vom  Stand' 
punkie  der  FhatenUhn.  £rate8  Heft:  Dtt 
PhtuenJehre :  8iftitm0  avm  einer  Kompon- 

'uf>\  P..V  H.  W.  BaKUUIS  ROOZEBOOII. 
Braunschweig,  Friedrich  Vieweg  und  Sohn. 
1001,  14x22  cm.  Pp.  xiii  +  217.  Vriw, 
paper,  5UiO  Marks. 


EvBi7  one  who  lectores  on  a  subject  feeb 

the  necessity  of  prej^cnting  it,  so  fur  ns  mny 
be,  in  a  aystemaiic,  uuhereni  manner.  For  this 
reason  we  make  the  'periodic  law'  the  basis 
of  lectures  on  inorganic  dMmistry,  while  we 
classify  organic  substanfo?*  according  to  their 
constitution  formulas.  In  physical  chemistry 
the  order  of  treatment  has  been  based  laivdy 
on  ilif  physical  state  of  the  Byptem,  fraaeoua, 
liquid  or  solid.  It  is  an  open  question 
whether  the  orthodox  dsssifieation  Is  or  is 

not  tho  Itost  ill  fhf  caj<o  of  inorpanic  and 
organic  chemistry;  but  it  is  certainly  not  sat- 
isfactory for  pbTsicsl  dwmistiy.  The  ideal 
classification  for  this  last  subject  is  based  on 
the  phase  rule  of  Willard  Gibbs  and  depends 
primarily  on  the  number  of  components  and 
secoadsrily  on.  the  degiees  of  freedom.  By 
the  components  we  mean  the  sulwtanees  from 
which  the  system  can  be  made,  and  we  classify 
our  material  first  as  one-oomponent»  two-oom* 
paiicnt,  throe-component  systems,  and  so  on, 
usually  grouping  systems  containing  more 
than  three  oompoDents  under  die  single  head 
of  nmlti-componcnt  systems.  Wo  next  sub- 
divide each  group  according  to  the  degrees  of 
freedom,  this  depending  on  the  relation  be- 
tween the  number  of  independently  variable 
components  and  the  number  of  phases.  By 
phases  we  mean  the  physically  distinct  por- 
tions of  the  system,  such  as  the  solution  or 
liquid  phase,  tho  vapor  phnse,  tho  snlid  phage 
or  phases.  When  tho  only  factors  to  be  con- 
sidered mth  rdation  to  equilibrium  aie  the 
pressure,  temperatnrn  nnd  tho  rolative  rnn<?<ies 
of  tlic  components,  the  state  of  the  system  is 
fixed  when  there  are  two  more  phases  than 
tlicrf-  are  rMnipoiiciil-'.  Such  a  system  is 
call^  an  invariant  system.  When  there  is 
only  one  move  phase  than  there  are  compo- 
uontu,  the  system  is  called  a  univariant  sys- 
tem, and  it  is  said  to  have  one  degree  of  free- 
dom because  the  state  is  not  fixed  until  we 
settle  arbitrarily  the  vnluf  uf  on.-  ..f  tlm  inde- 
pendent variables.  When  the  number  of 
jihasts  equals  the  number  of  components,  tlie 
system  is  a  divnri:it;t  one  having  two  dcorees 
of  free<lom.  Each  decrease  in  the  number  of 
phases  means  an  equal  increase  in  the  degrees 
of  freedom. 
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The  elittnfiaition  tcewding  to  compotienU 

aiid  decrees  of  freiduin  is  kTK>wn  an  the  phaa^- 
rule  clawificatioD.  It  is  broud  enough  to  ia- 
dude  all  facto  pertauiiiig  to  fxiuilibrium  and 
yet  clearly  enmiKli  dtfiried  »o  lliat  evcntliitig 
hm  its  own  place.  It  is  therefore  an  ideal 
daMiflmtioB,  or  perhaps  tlie  ideal  elaasifioa- 
tion  for  chemical  equilibrium.  It  is  more 
comprehensive  than  the  periodic  law  or  con- 
stitution formulas,  and  chciinstrj-  as  a  whole 
will  Bomo  day  bo  presented  from  this  point  of 
view.  The  phase  rule  is  to  the  science  of 
chemistry  what  the  steel  frame  is  to  a  build- 
ing, tha  periodic  hew,  eoi»titttti<Hi  formulas, 
the  inasK  Inw,  the  l.nws  of  electrochemistry-, 
etc,  being  the  brick  walls.  Just  as  we  can 
build  a  small  buUding:  aafely  of  brieki  and 
wood,  while  llie  stOfl  constriu'tion  is  the  only 
wise  one  for  a  sky  scraper,  so  we  have  man- 
aged to  get  along  aatiiiiaton^  lutiierto  with- 
out the  phaae-rule  olaaiifioation ;  but  the  rapid 
development  of  quantitative  chemistry  seoes- 
sitates  a  new  arrangement. 

The  book  by  Professor  Koozeboom  does  not 
claim  to  revolutionize  (lirtnistrv'  in  the  man- 
ner just  outUoed.  Our  ignoruuce  its  still  too 
irreat  to  permit  sndi  a  scheme  beincr  carried 
through  t»)-f!nv,  though  the  direction  in  whiVh 
we  are  tending  and  must  tend  is  very  clear. 
This  book  deab  chiefly  irith  the  qualitative 
fide  of  equililiriuiii  and  this  first  vnliiino  with 
systems  containing  one  component  only.  It 
is,  however,  a  confteions  and  deliberate  Ate))  In 
the  direction  of  the  pml  I  have  indicated  and 
no  one  is  better  <|unlifittl  to  take  this  step 
than  Roozeboom.  Wo  owe  the  phaso  rule  to 
Gibbe ;  l  ut  it  wua  Hoo^cIxmhu  wlm  Wroutriit 
out  the  significanre  of  it ;  wlm  cliniifiHl  It 
from  an  interesting  but  nppureutiy  iiniin|i<>r- 
tBRt  nurthematieal  generalisation  to  the  safe 
fiuidc  in  all  riKittir?  nf  e'tnilil^riiitn  and  to 
the  future  basis  of  systematic  chemistry.  In 
this  first  volmne  the  author  begins  with  the 
discussion  of  the  boundary  ourvo?  for  liquid 
and  vapor,  solid  and  vi^,  solid  and  liquid. 
The  triple  point  at  the  intersection  of  tfieae 
three  curves  is  next  ctmsidered.  We  then 
pass  bock  to  the  equilibrium  between  two 
stable  solid  phases  and  to  the  triple  point  with 
solid,  aolid  and  vapor  in  equilibrium.  A 


chapter  on  flowing  cryatats  follows,  in  which 

it  is  shown  ih.it  these  nrc  properly  to  bo  con- 
sidered as  a  solid  phase  and  that  the  first  in- 
version point  ia  one  for  solid,  solid  and  vapor. 
Xrxt  ri.tnes  a  chapter  on  instable  triple  points 
in  the  case  of  euantiotropic  systems,  and  then 
one  on  the  b^avior  of  monotiopie  snbetanees. 
The  V  1  1  1  closes  with  a  chapter  on  the  triple 
point,  i.ulid,  solid  liquid;  one  on  the  triple 
point,  solid,  solid,  solid;  and  a  final  chapter 
in  which  the  general  question  of  uniform  and 
non-uniform  presaure  is  considered. 

WiLuoi  D.  Ha.nc«o»t. 

titchen  Vhetnie,  elcmentar  dargestelU.  Von 
W.  OsTWAUK  IMtte,  vermchrte  Aufiage. 
Ix'ipzig,  Wilhelm  Engelmann.  1901.  13x21 
cm.  Pp.  xi-h2^1.  Price,  bound,  7  .Mnrk^. 
The  book  i«  divided  into  two  nearly  equal 

parts,  the  first  contuining  general  thoorj-  ami 
the  second  the  n|>plieatioii.  The  first  chapter 
deals  with  tlie  conditions  for  recognizing  a 
j^ubstanoe  and  might  well  have  Ix.n  fuller. 
When  two  or  nmrt-  iTopertiis  nf  two  ^uU- 
stanccs  coincide,  the  other  properties  usually 
do  and  the  aubatanees  are  identical.  This  !« 
fvur,  'lilt  iii>i  eoniplete.  ¥<>t  itv-trtnfe,  tin-  .■ 
vei^e  docs  not  follow.  We  can  hare  sub- 
stances, notably  some  of  the  radio-active  sulv 
ilniiees  where  efirain  ftroj^erties  can  iliffer 
markedly  and  yet  the  two  substances  be  the 
same  from  a  ehemicel  point  of  view.  This 
niaea  tfie  question  a>  to  what  pro{>erties,  if 
any,  are  to  be  considered  fundamental. 

The  se<>ond  chapter  gives  the  methods  of 
mechanical  separation,  together  with  the 
throrv  of  washing  a  precipitate.  The  thin! 
'chapter  treats  of  separation  by  distillation  or 
solution.  The  fourth  chapter  is  devoted  to 
the  electrolytic  di.s?i<i<'i.'if ii>ii  thenry  un^l  tli<' 
fifth  to  the  question  of  measurement.  In  the 
second  portion  of  the  book  the  author  takes 
up  the  .iiffereiit  elements  in  the  u^ual  analyt- 
ical groups  and  diacnsses  them.  In  an  ap- 
pendix are  given  a  number  of  intcrestint; 

lecture  experiments. 

The  opinion  one  forms  of  this  hook  will 
depend  on  one's  point  of  view.  If  one  looks 
upon  it  as  a  book  for  those  beginning  analyt- 
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ical  cfaemistiy.  it  is  ezodlcnt  beeause  it  eaor 
teisB  many  things  whidi  every  one  ought  to 

know.  nti<I  bi  t  iinsr  one  can  ju«;tify  many  of 
the  mistakes  and  omissions  on  the  ground 
tkat  the  beginners  should  first  get  hold  of  the 
general  outlines  of  the  suytjoct,  leaving  ths 
troublesome  exeeptious  until  later. 

If  om  looks  upon  tbe  book  as  •  work  for 
analyticnl  ihnmiBts.  for  men  who  know  the 
{tmotical  details  of  their  subject  and  who 
would  like  to  get  a  broader  and  more  general 
view  of  th«  theoretical  side,  tho  book  is  not 
up  to  standard.  Such  men  will  be  annoyed 
by  the  qnantitative  application  of  the  mass 
law  to  the  solubility  of  strong  electrolgptea,  \ff 
the  tacit  implication  that  nitrates  are  not 
soluble  in  nitric  acid,  by  tlio  assumption  that 
eontinned  additkm  of  a  salt  with  no  common 
ion  will  onuse  continucrl  increase  of  solubil- 
ity,  by  tho  statement  that  ion  reactions  are 
neoeaaarily  mm*  rapid  than  reactiona  ivliere 
ions  nre  supi)ose<]  not  to  take  !>;irt.  Tf  tlicy 
have  read  the  re<%nt  work  of  Kohlenberg  on 
the  action  of  hjrdrocMoric  acid  on  oleatca  in 
beruene  solution,  they  may  even  ask  thom- 
Selvcs  whether  the  electrolytic  dissociation 
theory  is  necessary  in  order  to  account  for 
results  in  aqueous  solutions  which  are  paral- 
lelwl  in  M>lutions  wliiih  do  ntit  conduct  and 
where  the  electrolytic  dissociation  tlieory 
therefoire  doea  not  apply. 

WiiiDBR  D.  BASOtorr. 

Tk»  Engineering  Index;  Five  Yean,  1S98- 
1900.  Edited  by  Henry  HAimisoM  SfPi-EE. 
New  York  and  London,  The  Engineering 
yagnritie.  1901.  9vo.  Ppi  1080.  Price. 
•7.50. 

The  first  and  second  voliuncs  of  this  index 
to  engineering  literature,  covering  the  years 
J884-1895,  were  issued  under  the  editorship 
of  Profeesor  J.  B.  Johnson  from  notes  pub- 
lished monthly  in  the  Journal  of  the  Associa- 
Hon  of  Engineering  Sorii  liiii.  Since  January 
1,  1896,  tht=;  work  has  br<>n  <l(me  by  Xhi-  En'i'.- 
necring  Magazine,  and  Uie  pn^ent  third  vol- 
ume of  the  'Index'  ts  the  gratifying  reanlt. 
It  coTitiiitis  ,i1>mit  a  Ijiii-.ilrc.:!  j.^i^'c-  i!i"rr'  than 
the  first  and  8o<.'ond  vuiunies  cdiiiliincd.  while 
the  amount  of  matter  ia  more  than  twice  as 


much,  owing  to  the  arrangement  of  the  page 
in  two  columns  and  to  the  smaller  type.  The 
numlicr  nf  i»  riodicalfl  indexed  is  about  3^0, 
nearly  t-ix  tiuies  as  great  as  in  the  second  vol- 
ume. 

The  index  is  a  <^ahjeet  one,  t!ie  titlfs  of  tho 
articles  or  papers  being  ciasaihed  under  bead- 
tnge,  eedi  of  whidi  ia  subdivided  into  minor 
one-?.  For  exam]i1e,  under  'Kducation'  tlietc 
are  found  tweut^-onc  titles  relating  to  engi- 
neering education  in  general,  theee  being 
placed  in  al|ih:il«  ti<  order  according  to  tli« 
first  word  of  the  title;  then  follow  about 
oighty  special  articles  classified  under  sixty 
subdiviaions,  beginning  with  Admission  }{e- 
qnirements  and  endiiij?  with  Yurkahire  Col- 
lege. (Jro-ss  references  are  also  given  under 
both  the  general  beadinga  and  their  aubdivi- 

sions,  thus  roiidrrinp  it  pa\y  to  follow  spr-cial 
lints  of  inquiry  in  ditferont  directions.  TIms 
•tylea  of  ^rpe  used  for  the  major  and  minor 
Li-ndinj.;-s  nre  C'U'd  otic^.  although  perhaps  a 
little  greater  clearness  might  be  secured  with 
styles  somewhat  lighter. 

The  first  volume  of  this  series  was  called 
by  Professor  Johnson  'The  l)es«;rip(ive  Index 
of  Kngincering  Literature,'  because  there  was 
added  to  the  title  of  each  paper  a  brief  note 
giving  a»>  ntitliiie  of  its  contents  or  an  esti- 
mate of  its  value.  While  the  name  has  unfor- 
tunately been  changed,  thia  ezedlent  feature 
of  descriptive  nefes  hns  been  retained,  and 
these  are  of  great  assistance  to  the  index 
searcher,  for  they  usually  give  a  clearer  idee 
of  tho  pniKT  than  can  be  obtained  from  its 
title.  Por  example,  under  the  heading  'Qaa 
Engine'  the  title  'A  Modem  ICotor*  li  aeme- 
^vli.it  vnprue,  but  the  added  note.  'The  advan- 
tages of  gas  engint^  in  jKiints  of  economy, 
olRciency,  cleanliness  and  safety,'  immediately 
tedls  the  reader  whether  or  not  the  article  is 
ltk>  ly  tf,  he  i.f  value  to  him.  In  this  volume 
the  additional  useful  feature  of  noting  the 
npproximato  number  of  wanfc  ia  eaoh  artlote 
hee>Ti  iritrrnhieed.  The  articles  indexed 
from  periodicals  in  foreign  lauguagee  appear 
to  be  about  ten  or  fifteen  per  cent  of  the  total 
luunber;  the  titles  of  these  are  given  in  Eng- 
lish translation,  followed  by  the  original  in 
parentheses. 
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For  the  uM  of  tlw  expert  or  speetdist  tiw 

index  i-^  in't  a  complete  one,  ae  only  the  more 
import4uit  ortiolee  io  the  tnmuctioiw  of  engi- 
neering societieft  are  indadei].  The  oldeet 
and  most  inBuential  enfj^ineeriiig  society,  the 
Iiistitutioo  of  Civil  Kngineers  of  Groat  Bri- 
tain, issues  annually  four  volumes  of  proceed- 
ings, but  the8«  are  not  included  in  the  list  of 
TK'rioiliciil^i  iiiiifxi-.l.  Some  important  special 
-(.lerman  publications,  like  the  Zeiltchrift  ftir 
VtrmtttungvwtHn,  a  high  authority  on  geod- 
<!sy  and  prooiso  surveying,  and  H'lmififi'riiU- 
*nkutuie,  the  leading  journal  on  the  testing 
of  materiab,  are  also  not  included.  A  few 
special  American  periodicals,  like  Cement  and 
the  MefnUugraphijil .  urf  lik.  wNL'  nniittcd,  but 
It  lA  plain  that  it  would  be  a  ditiicult  taak  to 
index  all  the  literature  of  all  the  brandies  of 
the  vast  field  of  engineering. 

Any  index  to  literature  should  be  prepared 
with  the  definite  aim  of  heing  tueful  to  a 
d(«finito  elaaa  of  people.  Thia  has  been  done 
in  the  case  of  the  present  volume,  the  definite 
class  being  the  readers  of  the  Jingimering 
M€tffiuin€,  who  include  men  of  all  professions 
having  interest  in  transportation,  manufac- 
turing and  construction.  To  these  the  index 
i«  admirably  adapted,  and  it  WOOld  he  difficult 
to  outline  a  plan  that  would  produce  better 
rc-suUs  for  the  ni^'inrerliif;  pnifi-ssiun  in  gen- 
eral. The  volume  nmy  appear  somewhat  in- 
completo  to  engineers  who  are  ejqwrts  in  a 
:-l>i>  iiil  liiio  like  hydraulics,  I'lit  wlicri  they 
turn  to  other  headings  they  are  likely  to  be 
amtontshed  at  the  number  of  references  and 
the  number  of  periodieak  that  have  been  in- 
dexed. The  e.xpert  may  properly  obji(f  to 
including  titles  of  popular  articles  on  engi- 
neering topics  from  the  monthly  literary  mag- 
azine-, !ii;t  beyond  this  he  has  cause  only  for 
congratulation.  The  work  has  bet^n  carefully 
ftrcpared  on  a  comprehensive  plan,  and  it 
' I  Mild  immediately  find  a  pince  in  every  pub- 
lic lildiin-  na  a  record  of  progress  in  the  sci- 
emi'  and  art  of  engineering,  and  in  every 
teehnieal  library  as  an  indiqiensable  aid  to 
research. 

MAMsrreu}  Mkrkjmam. 

Ebhioh  Vif  imam. 


Inttei*  Infwiotu  io  8i»pU  Crept.  By  £. 

DwniHT  S^\].r.R.soN.  B.S..  Agr.  New  Toik, 

John  Wiley  Si  Sons.  1809. 

Under  the  above  title  Profeaaor  Sanderson, 
entomologist  of  the  Delaware  Agricuhural 
Experiment  Station,  has  brought  out  a  hand- 
book of  205  pages,  with  162  illustrations,  the 
subject  matter  being  disposed  in  25  chapters, 
liesidc!?  t<i]>iLS  uf  n  peneral  nature  the  follow- 
ing are  discussed:  '  insects  Injurious  to 
Graina  and  Oraaaea,*  *t»  Wbsat,'  <to  Ldimn 
Com,'  'to  St(Uod  Grain,'  'to  Clover,'  'to  Cot- 
ton,' *to  Tobacco,'  'to  the  Potato,'  'to  the 
Sttgat^beet,'  and  'to  die  Hop-plant.'  Althongli 
till"  luithcir  in  liis  preface  unreservedly  dis- 
claims any  originality  for  tiie  oontenta  of  his 
work,  and  atatea  that,  mdeM  othacwlie  notad* 
all  the  facta  are  merely  eompilationa  of  dia 
writings  of  others,  it  is  in  some  respects,  in 
the  writer's  opinion,  the  most  useful  book 
covering  the  subject  of  the  inaaot  enemiea  to 
staple  crops  that  is  extant.  Tlie  typography 
is  excellent,  and  most  of  the  illustrations  ore 
well  produced.  In  its  arnugenieat  it  is,  in 
-nrne  r.^jKH-'ts,  not  unlike  the  'Farmers'  Bulle- 
uns'  that  have  been  published  on  entomology 
by  the  Diviaion  of  Entomology  of  the  JJ.  S. 
PepartiiK  lit  of  Agriculture;  and  the  pre- 
sented matter  is  grouped  together  in  suoh 
manner  that  any  one  dteiring  infonnation  on 
any  of  the  t<9ict  oonaidered  can  find  mady 
access  to  them. 

The  main  incentive  for  the  compilation  of 
this  wnrk,  aa  the  author  states,  is  due  to  die 
fact  that  our  sources  of  infonnation  concern- 
ing injurious  insects  are  so  widely  scattered 
throughout  the  einmlara,  bulletins  and  repoits 
of  (he  state  agricultural  c?t]>criment  stations 
and  of  the  U.  S.  Department  of  Agriculture, 
a  few  books  on  economic  entomology  and 
many  other  publications,  that  the  fanner, 
provided  he  be  not  also  an  eoonomio  entomolo- 
gist, is  unable  to  obtain  the  facta  wUeh  he  d»- 
sirca  concerning  any  given  irwect,  unless  it  so 
happens  that  the  species  is  treated  in  popular 
form  in  some  publication  from  his  own  state. 
Again,  most  worka  upon  American  economic 
entomology  give  such  mcngor  descriptions 
and  accounts  of  the  Ufe-histories  of  insects 
that  the  agrieulturiat  cannot  aecnre  a  elaar 
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nndnratandiiv     ^  Bvkjeet  in  wliiolk  Iw  it 

interested. 

The  author  might  b«ve  gone  farther  in 
stating  that  many  publiintioiu  inppofledly 
written  in  a  populitr  manner — at  least 
designed  for  distribution  among  the  agricul- 
tural population — are  so  filled  with  technical 
tenm  as  to  render  them  unintelligible  to  the 
average  rcaflcr.  ^lany  of  the  writers  who  pub- 
lish in  this  manner  fail  to  furnish  summary 
■ooounto  of  what  haa  been  girm  in  detail, 
ami  thus  the  reailcr  is  <ibli^'ed  to  peru-ie  ninny 
pages  which  have  no  interest  to  him  in  order 
to  aecQTe  the  object  doaired,  which  is  umially 
an  approximate  knowledge  of  the  appearance 
of  the  insect,  the  nature  of  its  ravases,  life* 
history,  and,  above  all,  the  meana  for  its 
reduction. 

It  ihight  have  b«»pn  added  that  every  year 
brings  new  pests  to  our  chores,  which  iu  lime 
beoome  disaeminated  by  flight  and  commerce 
through  our  r.-nintry,  and  that  tlii-  iii<M  -?ii- 
tates  the  publication  uf  new  popular  works  or 
of  new  editiona  of  the  old  in  order  to  oonsider 
thoM^  foreign  peata  and  bring  the  worka  up 
to  date. 

In  eetimating  the  mon^r  value  of  die  injury 

done  by  insects  the  author  states  that  when 
WD  tncludu  that  done  to  fruits,  truck 
crops,  domestic  animals  and  timber,  $IJOO,000,- 
000  fa  a  eonaervative  estimate  of  the  pri.oa 
th<w  arpnrpntly  inslpmificant  creaturea  an- 
nually cost  this  country. 

One  good  feature  of  the  author's  treatment 
of  hta  aubjorts  ronsists  in  the  ppncf  pivcn  to 
the  consideration  of  general  farm  practices 
that  may  be  used  in  oombatinir  inaeet  pests. 

In  tlio  troatinrnt  of  tliif!  obajitor  ho  points 
out  that  few  farmers  in  planning  the  manage- 
ment of  their  land  for  crops  for  the  season 
consider  the  effect  which  any  given  procedure 
will  have  upon  injurious  insects  with  which 
they  may  have  to  contend.  Farmers  too  fre- 
quently fail  to  look  far  ahead,  and  rotation 
of  crop"'  whon  praotii^..]  is  morf'  for  \ho  sak<? 
of  soil  improvement  than  for  the  reduction 

of  insect  attack,  and  yet  crop  rotation  is  the 

only  rrmrdy  for  many  sptvjica  of  insects  when 
they  occur  in  injurious  numbers  over  large 
areas*  «.  g.,  in  fieUa  of  grain.  Among  other 
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methods  of  tillage,  dean  farming,  the  deatmo- 

tion  of  weeds  that  mipht  harbor  injurious 
speciesi  the  burning  over  of  fields  after  the 
crops  have  been  mad^  fall  plowing,  drainage, 
the  judicioua  usa  of  fertilizers,  the  employ- 
ment of  trap  crops,  and  the  selection  of  the 
proper  tirne  fur  planting,  art;  considered.  Due 
attention  is  also  given  to  the  structure  and. 
development  of  insects,  to  beneficial  insects, 
the  value  which  accrues  from  the  use  of  poul- 
try as  insect  eortarminators^  and  to  iniaeti* 
cides,  and  the  moattB  for  piqiaring  and  apply- 
ing them. 

Professor  Sandeison''a  woik  is  well  fitted 

for  the  class  of  persons  whom  it  is  designed 
to  reach,  and  it  shotild  have  a  large  sale. 

v.  H.  Chi'itkruem. 

8Vn:S  'JltiV  JiJlUSALH  ASD  AHTlVLJiS. 

TiiK  Journal  of  Comparalive  Xenrnlogy  for 
March  contains  two  papers  by  J.  E.  Johnstun 
on  'The  Brain  of  Pelromyzon'  and  the 
'  Primitive  Functional  Divisions  of  the  Nerv- 
ous System.'  The  structure  and  connections 
of  the  tiriclfi  of  the  cranial  nerves  in  Pciro- 
muzon  arc  closely  similar  to  those  of  Acipen- 
ter  previously  described  by  the  same  author. 
Especially  noteworthy  is  the  prosmcc  of  a 
large  pirst-auditory  luleral  lino  root  and  a 
lobus  lineie  lateralis  correspond inp  to  tliat  of 
adaehians  and  Actpenser.  The  fasciculus 
fOintKUni-^  ront  nf  thr  fn.  i.ili-  thi-  i-i'iurnl 
relutious  of  the  wnsory  IX.  ami  X.  nerves  are 
recognized  and  described  for  the  first  time. 
T!h"  <•(  n  bcUnTn  i-^  in  n  very  primitive  eondi- 
tinu  lu?.tologicalIy,  the  Turkiuje  cells  being 
represented  by  simple  large  cells  similar  to 
thosti  of  tl>o  acusticuin.  In  the  forebrain  the 
illusion  of  a  well-developed  cortex  is  due  to 
the  crowding  and  telescoping  of  the  parts  by 
pros-^tire  front  the  upper  lip.  The  nude!  and 
tiber  tracts  are  shown  to  be  strictly  compara- 
ble to  those  of  the  brain  of  other  fishes.  There 
is  no  cortex.  The  nlf:n'lory  lobo  cuntuiiis  a 
hirjre  number  of  slightly  diffen  iitiatnl  <oll8 
which  wrve  as  the  end-nucleus  of  the  olfactory 
nerve.  In  the  second  paper  the  author  defines 
the  lon^'itudinnl  zones  of  the  «pin:il  mrd  and 
brain  and  the  peripheral  components  and  cad* 
organs  related  to  each. 


Digitized  by  Google 


512 


SCIENCE. 


LM.  8.  Vol.  XT.  Na  >•«. 


The  American  Xoliirnli.sl  for  Marx-h  cmn- 
memoGS  with  ob«ervation«  on  'A  Uemarkable 
OocUTeaos  of  the  Fly,  Bihio  fralentut  Loeii* 
by  Jmnes  O.  Ki'i'iUinm.  tti<>  writer  DiotiRg:  that 

several  counts  sluiwfcl  an  uverufio,  on  the 
tpxjund,  of  lo  to  u  bnuarc  foot,  iind  tliat  tlitre 
w«re  forty  acre»  of  Bibio  territury.  Even  more 
remnrknMo  was  'An  Cnusual  Oocurreiii-o  of 
Dinoflagc'llata  uu  the  Culiforuia  Coast'  de- 
seribed  by  H.  B.  Torr^.  The  orgiuiisni  was 
u  s|H'oic«  "f  fJi  iij/aulax  and  it  r;ui-^>-«l  the 
death  of  largu  uiunbers  of  fisb^,  hulothurians 
and  crustaccaiw,  probobly  the  putrefactive 
cbang(>s  produiSfid  hy  the  dciith  of  vast  nuni- 
bors  of  Gon^aulax  itself.  Anuah  Putnam 
Iliueu  describes  *  I?egcncration  in  Bydrac- 
iinia  and  ['odocorynr,'  and  James  A.  (J.  Rlie.  u 
fJisotiscr'^  'The  Standing  of  Ptcropus  Ilahle- 
tiiiini  l[a]low«-ll'  which  he  considers  aa  a  sjuo- 
tiym  of  Epotnophonu  ffamhianut  Oirilby. 
Fiiiidl.v  there  is  a  lon^  and  valunt>l*'  nrtiele  by 
Jwhn  II.  Lovell  on  'The  Color;:  of  Xurtherit 
Polypetalotw  Flowen*  eonudered  not  only  in 
thi'ir  n-lntion  to  insects  but  to  the  origin  of 
the  colors  ihcinsclvcs. 

The  I'opular  t^cience  Monthly  for  April 
vpem  with  a  discnaeion  of  the  question  'U 
this  a  DeKciicrate  Ajrci'  by  J.  J.  Slrvctis.m. 
who  evidently  fronsidcrs  that  it  id  not.  Frank 
H.  Bi^ielow  dptwribcs  'The  Formation  and 
Motions  o{  Clouds,'  showing'  tin-  iii-ccssiry  for 
a  i'tud.v  of  the  itiglier  regriona  of  tbo  atmos- 
phere in  order  to  enhance  the  arenraey  o£ 
wcathiT  forecasts,  while  nnder  the  title  'Cott- 
trilmtioiis  to  liioln^y  from  Investigations  on 
the  IJrc'cding  Sahnnii'  Yandell  II<nderson  re- 
views the  work  of  Mieseher  and  arives  some 
of  the  tnore  liiipcH'tanl  rr-ii1'-  ■  !ih  r.hsr-rvn- 
tions.  Frank  Thilly  discii-- .»s  tlip  fiuction 
'What  i«  Philosophy?'  and  FUlwin  Grant  Dex- 

l<'r  presents  'A  Stinly  uf  ('alms,'  shuwiiij,'  llieir 
apparent  effect  upon  life  phenomena.  'Our 
Foreisrn  Commerce  in  1901'  is  eonstdereil  by 
Frederic  Ktnori,%  showing  what  advances  have 
ht-en  made  in  foreiirn  trade  and  what  may 
still  be  done  in  that  direction,  and  Frank  K. 
CniiKT'iii  treats  f>f  'The  Snil  as  an  Economic 
and  Siicial  Ka<'tor.'  tnaUiiiy  a  jilea  for  more 
serious  considerHtion  of  tlu-  suhject.  J.  II. 
Core  trllii  of  the  prapoaetl  'Draininff  of  thi> 


Znider  Zee'  and  DavitI  .Starr  .Tordan  of  'The 
Evolution  of  Fishes.'  Finally  we  have  some 
notes  on  Scientifie  Literature  mdtlia  Fkesiw 
of  .Seienee,  the  trhole *  mskinv  ^  eKtvemely 
good  number. 

EOCIETIEB  AXD  ACADEUIBB, 
nil!  KICKCK  CLUB  Of  THR  UirmMITV  OF 

Wliil'ONSl.V. 

At  the  January  meeting  of  the  Club  Dr. 
Victor  Lenher  described  aome  curious  resulta 
of  an  investigation  of  the  telluride  minerals. 
![<•  luis  <'l.served  that  when  metallic  telluriutn 
and  a  gold  solution  are  brought  together,  the 
Rold  is  oonipletely  precipitated,  while  the  re- 
placed tellurium  passt  j  into  solution.  The 
naitural  teliuridee  of  gold,  when  brought  io 
contact  with  chloride  of  gold,  precipitate 
gold  from  solution,  and  when  only  a  little  gold 
solution  is  used  they  completely  bleach  the 
yellow  solution.  Not  only  does  this  reaction 
■bow'why  gold  ia  not  infrequently  found  as 
a  pseudomorph  in  the  telluride  localities,  but 
it  also  easts  considerable  doubt  on  the  true 
chemical  character  of  the  tellurides.  As  the 
f\isi(in  (if  gold  with  tellurium  gives  an  alloy 
which  precipitates  gold  from  solution,  thi» 
motbod  of  preparing'  an  artificial  tellnride  has- 
Im'.u  UTi-iiriis>fiil.  IIyr!rogen  telluride  in- 
troduced iuto  a  gold  solution  was  found  to 
act  as  a  reducing  ageoit,  precipitating  pare 
gold  containing  no  trace  of  tellurium.  As 
sulphur  chloride  and  nitric  acid  extract  tel- 
luriuin  from  these  minerals,  leaving  noble 
metal  as  a  residue,  grave  doubt  seems  to  be 
cast  as  to  these  minerals  being  true  chemical 
compounds. 

Ox  February  27  Profeseor  Louis  Kahlenbcrg 
leetursd  before  the  dub  on  tibe  suhjeet,  'Chem- 
ical Action  and  thn  Tin ory  <>f  Electrolytic 
I>i,»soeiation.'  After  a  brief  explanation  of 
the  theory  of  eleotrolytie  dissoeiation,  the  lee- 
turer  stated  that  adherents  of  the  theory  have 
claimed  that  instantaneous  chemical  action, 
and  even  all  chemical  action,  is  due 
to  the  presence  of  free,  charged  ions,  in 
fither  word*,  thftt  instantaneons  chemical 
ciianges  take  jihice  only  in  conducting  solu- 
tions.   This  eUtm  is  based  on  the  fset  that 
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aqueous  solutionis  of  iuiiis.  sultii  and  hutn'H 
are  conductors  of  electricity,  nnA  flmt  when 
such  solutions  arc  mixed,  vheniicnl  changes 
ooenr  in  them  imtamtly  in  maet  cwwa.  In 

thi?!  connpctinn  a  numSrr  nf  Ivpical  expcri- 
mcQts  of  inetautaneous  yrccipitations  by 
double  deoompoBition  in  aqueooi  tolntioaa 
were  exhibited.  Solutions  of  silver  nitrate 
were  treated  with  solutions  of  the  cldorides 
of  hydrogen,  iron,  sodium,  potassium,  etc.; 
in  each  cose  a  white  precipitate  of  Hilvcr 
chloride  was  instantly  formed.  Solution  of 
copper  uitrate  in  water  was  treated  with 
hycboigen  enhi'bide  and  coppet  sulphide  wee 
thrown  down  nt  onto,  etc. 

The  lecturer  explained  that  such  instanta- 
neove  dieinicBl  ehaages  are,  however,  not  el  all 
fonfinod  to  solutions  that  conduct  electricity. 
Absolutely  dry  hydrogen  chloride,  ammonia, 
hydmsen  sulphide,  phosphorus  trichloride, 
snenie  trichloride,  antimony  trichloride,  tin 
tetrachloride  and  silicon  tefrnclilorirlr,  ns  woll 
as  the  oleates  of  ctipper,  nickel,  iron  and 
manganese,  are  soluble  in  hydroearbone— 
lii-KziiK'.  fiir  in^t.'nK'p  nii(I  -iii'li  -.oluf i'dis  arc 
most  excellent  insulators  or  non-conductcjrs  of 
electricity.    These  eolntions  have  much  iSae 

same  outward  appearance  as  cotiduct in>,'  aijue- 
ous  solutions.  It  was  shown  exporituentally 
that  wbem  copper  oleaie  soltttiMi  in  benaine 
is  treated  with  the  ehloridee  of  hydrc^m^ 
phosphorus,  arsenic,  antimony,  tin.  or  silicon, 
in  the  same  solvent,  there  forms  instantly  in 
each  ease  a  heavy  brown  precipitate  wlitch  is 
anhydrous  OHprio  diloridc.  It  is  obvious  that  the 
formation  of  cupric  chloride  in  these  non-con- 
duetinc;  solutimis  is  perfectly  analefrous  to 

thf  prr-cipitatiriri  of  silver  chlori.Sc  from  the 
aqueous  conducting  eolutiona  above  nion- 
tioned. 

Fiiiiliir  instantaneous  precipitations  in 
these  non-conducting  hydrocarbon  solutions 
were  demonstrated  experimentally,  such  as 
the  formation  of  cupric  sulphide,  ammonium 
chlorid**.  nickel  chloride,  colialt  ohlorid*',  etc. 
It  was  thus  conclusively  ."hown  that  instan- 
taneous precipitations  take  place  in  nonKSon- 
ducting  as  well  as  in  mndnctinp  solution!', 
and  that  the  changes  arc  perfectly  alike  in 
ehaiaeter.  From  this  it  follows  ihai  it  cannot 


be  claimed  that  instantaneous  chemical  action 
takes  place  in  conducting  sohitionH  beeaiute 
they  are  conductors,  or,  in  the  language  of  the 
dissoeialion  theoiar,  beeause  they  contain 
free,  cJhargfd  ion;!. 

Molecular  weight  determinations  of  tiic  sul- 
phates of  copper,  iron,  nickel,  cobalt,  etc.,  when 
dissolved  in  water,  show  that  these  salts  are 
not  dissociated;  yet,  these  solutions  are  (cood 
conductors  of  dectricity.  On  the  other  band, 
abnormally  low  molecular  weighta  are  ob- 
sorvi<]  ill  some  solutions  that  are  neverttieless 
non-couductors.  Again,  according  to  boilings 
point  determinaticos,  connnon  salt  in  water 
wotild  be  dissociated  more  in  conrfnfriitcd 
than  in  dilute  solutions,  which  is  absurd. 
It  has  further  been  demonstrated  that  solu- 
tions of  acid  sodium  tartrate,  as  well  as  solu- 
tions of  other  acid  salts,  are  far  more  sour  to 
the  taste  and  more  toxic  in  their  action  to- 
ward plants  than  tliey  ought  to  be  according 
to  the  theory  of  electrolytic  dissiK-iation. 
From  this  array  of  facts,  which  has  bocn  pub- 
lished in  a  series  of  articles  in  the  Bulletin  of 
the  Universitij  of  Wisconsin  i\m\  the  Journal 
of  Physical  Chemistry,  Professor  Kahlenberg 
comeludes  that  the  thtorif  of  nUetnlvlie  dis- 

sorinf'iun  is  \nif >■  luthh' . 

At  present  Hcicutistt,  have  no  adequate  ex- 
planation as  to  why  certain  solids — e.  g., 
nirtals — conduct  electricity,  and  certain  other 
solids — e.  g.,  wax  or  glass — do  not.  It  is 
therefore  not  stirprising  that  the  real  reason 
tliat  some  solutions  conduct  and  others  do  tint 
is  yet  unknown.  A  fnrtlur  ciurf'il.  cxix^ri- 
meutal  study  of  solutions  in  various  solvcntii 
will  no  doubt  throw  liisfat  upon  this  subject. 

C.  K.  LctTic. 

PHILOSOPHICAL  SOCIBTT   OV  WASHINOTON. 

Tin:  filBth  regular  meeting  was  held  Mardi 

1.  1002. 

Under  infornial  communicationa  several 
siifiikirs  (Ic^frilu'd  uiiusual  appearances  of 
rainbows,  and  Mr.  ]^lareu.<!  Bakor  gave  a  brief 
statement  of  the  present  status  of  the  Car- 
negie Institution. 

Thf  first  recnl  ir  {apor  was  by  "Sir.  D.  L. 
Hazard,  on  'Tiie  Secular  Variation  of  tlie 
Magnetic  Declination  in  the  United  8tates.' 
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Thi>  chaiig'e  in  the  direction  of  thp  compass 
netnlle  appears  to  be  uf  a  periodic  character, 
requiring  Bewral  bnndred  jrean  for  its  com' 
plcte  development  and  amounting  in  the  com- 
I*act  part  of  the  United  States  to  6°-8%  The 
Coast  and  Geodetic  Surrey  has  followed  tip 
the  phmommon  fay  obeervation^  for  the  past 
fifty  years,  and  has  now  found  it  poAsible  to 
dtnluoe  oertuin  rouituI  relations  between  the 
K>  .i;:rjphie  luoation  of  ■  place  and  tlie  tflmis 
of  the  pcriixlic  formula  representing  the  secu- 
lar change  in  declination  there.  By  means 
of  tliese  relfttions  tables  have  been  prapared 
ffivinp  thp  sopiilar  change  in  declination  in 
each  state  and  territory,  and  these  tables  were 
used  is  preparing  the  data  for  the  iBOgonie 
chart  of  the  United  States  for  which 
has  just  been  issued  by  the  Coast  and  Geo- 
detic Survey.  * 

In  the  dii^eussioii  that  loHkrweA,  Mr.  Baker 
referred  to  the  voluniinons  magnetic  rwords 
of  tlie  Oenoral  Land  Office,  discussed  by  ilr. 
Gannett.  Mr.  Bauer  told  of  the  expedition 
now  in  the  field  to  locate  the  ma^riiftic  North 
Pole;  and  Air.  O.  J.  Klotz,  of  Ottawa,  spoke 
of  his  own  work  based  on  the  Canadian  obeer- 
vatinn*. 

Tlie  next  paper  was  by  Mr.  C.  F.  Marvin, 
of  the  Weather  Bureau,  on  'Anemometer 

Comparisons  and  the  Use  of  Ball  Bearings.' 
'i'he  methods  employed  in  testing  anemome- 
teit  on  wbiilinff  machines  ware  described,  and 
the  advantages  gained  by  making  the  tests  in 

the  open  air  during  more  or  less  windy 
weather  pointed  out.  Tho  nrtificinl  wind  pro- 
duced by  the  whirling-machine  mution,  c()m- 
bincd  with  the  natural  wind,  gives  a  resultant 
wind  of  a  constantly  changing  velocity  which 
resemblee  closely  the  frusty  winds  of  nature. 
From  |in  >i  tit  ^tnh''  of  kti'iu'!i  iliri"  cif  tho 
Kobinson  anemometer  problem,  it  appears 
that  eaeh  type  of  anemometer  requires  to  be 
invc.stignte<l  on  its  own  n>erita.  Anemometers 
of  the  same  pattern,  dimensions,  eoustruction 
and  moment  of  inertia  will  agree  within  less 
than  <HI0  par  orot.  In  the  standard  Weather 
Bureau  anemometer  the  old  Robinson  law 
that  the  cups  move  one  third  as  fast  as  the 
wind  is  found  to  be  true  only  for  \(-l<>cit irs 
between  fire  and  ten  miles  per  hour.  The 


cup  centers  mfivr  rclativily  much  faster  at 
liigher  velocities.  Thoroughly  satisfactory 
tests  have  not  been  made  at  high  veloeitiesi,, 
but  tin-  indicated  velocities  of  seventy  five  to 
one  hundred  miles  per  hour  obtained  from 
time  to  time  in  gales  and  storms  are  undoubt- 
edly too  high. 

The  formula  for  the  standard  instruments 
is  found  to  be  F=0.2e3-f  2.9f53p— .0407»'; 
where  •  is  the  velocity  of  tho  center  of 
the  cups  and  V  is  tlic  vdm  ity  tho  wind,  by 
observation  up  to  about  ;55  mile^  per  hour. 

Speaking  of  the  friction  of  anenunnetera  it 

was  stnltd  lh;it  tlir  ])oi)iiIar  impression  that 
friction  exerted  an  important  induence  on  tho 
indications  of  the  anemometer  was  a  mistake, 
and  that  it  was  easy  to  construct  instruments 
even  without  ball  bearings  and  keep  them  in 
such  a  condition  that  the  friction  was  an  un-  . 
important  factor  in  ordinary  meteorological 
work.  Friction  is  of  importance  oidy  in  the 
measurement  of  the  most  feeble  air  currents. 
These  conclusions  resulted  from  teats  msds 
with  the  whirling  macViIia-.  ;iiid  liave  recently 
Ixsen  entirely  confinneil  by  a  six-month  com- 
parison  of  two  standard  Weather  Bureau 
anf'ir.imif tfrs.  fsincfly  nlik*'  in  iiI!  r(-i)M'i--f q  ex- 
cept that  one  instrument  was  fitted  with  ball 
bearings  of  approved  construction,  while  the  - 
otlior  iti-miinent  was  an  old  one  with  the 
ordinary  rubbing  bearings.  In  a  total  run  of 
31,600  miles  the  baH'bearing  anemometer 
gained  46  miles,  0.1.'>  ix-r  cent.,  on  the 
anemometer  with  ordinary  l>carings.  Tlii* 
slight  diflcrence  was  doubtless  due  quite  as 
much  to  accidental  causes  as  to  the  large 
difference  in  friction  which  wn.';  porfsctly 
apparent  to  the  ordinary  i)erception. 

Charlbs  K.  Wbaq, 

AXTHROPOI.OOICAL  SOriETV  OF  WASItlXnTOX. 

Tue  3:i7th  meeting  was  held  February  24. 
The  Secretary  to  the  Board  of  Managers  an- 
nounced the  election  to  active  membership  of 
Dr.  O.  F.  Cook  and  Lieut.  W.  E,  Safford. 

U.  S.  N. 

A  Chilkat  blanket  loom  with  blanket  in 
process  of  manufacture  was  exhibited  by  Dr. 
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Hou£h  in  the  absence  of  Lieut.  G.  T.  £mmoD8, 
U.  8.  N. 

These  blankets  or  fringed  mantles  of  cere- 
monial duuracter  «re  invaiiablj  deoorated  with 
A  symbolie  design  of  tlie  bear  in  toIIow,  blue, 
black  and  white.     The  loom  consists  of  two 

uprights  sot  in  blocks,  «up.j)ortin(r  a  lieaiii  from 
which  haiig  ihe  uiibt.r(jLcli»jd  vvurp  threuJti  of 
mountain  sheep's  wool  twisted  with  bark 
fiber.  Till-  woof  of  dyed  wool  is  twimid  by 
hand  with  the  warp,  the  woman  followiug  a 
design  drawn  upon  a  board 

Dr.  T.  Waltor  Fowkcs  prescntfl  n  coinniuni- 
cation  entitled  'Sky  Uod  Fersonatious  in 
Hopi  Worehip.'  Dr.  Fewkes  mid  that  Hopi 
impersonations  ore  made  by  jm  ;iris  of  mask*, 
a  dance  with  masks  or  by  symbols  as  idols, 
pictures  or  images.  The  sky  god  is  prom- 
inent in  two  great  fc^tivaU,  the  dramatization 
of  the  return  of  the  clan  ancients  or  catcliinas 
and  their  departure.  In  the  former,  he  is  a 
sun-sky-god  personation  called  Ahuli,  the  'ra- 

tuniiiijr  onr-,'  anrl  in  thr  Inttor  Kofr.t.i,  a  cod 
of  growth,  leads  tl>c  ancientji  back.  In  the 
winter  solstice  ceremony  tite  sky  god  is  in 
fonn  of  n  i>ir<l.  Tho  aky  god  is  male  and  the 
earth  god  is  female. 

In  discussing  the  paper  Professor  UcGee 
said  that  man  is  constrained  1^  eustom  more 
in  uncivilized  life.  They  iiersonify  certain 
potencies  in  common  customs;  later,  these  be- 
come coremonii;'. 

Dr.  Fewkes'  paper  led  the  way  to  the  ili^ Mis- 
sion of  the  next  topic,  'Animism.  TotcmiJiin 
end  Totemie  ImperBonations,'  by  Miss  Alice 
O.  Flcf.  lii  r.  Dr.  .\.  Y..  Tenks,  J.  V,  TT^witt; 
Francis  LaFlcschc  and  others.  Miss  Fletcher 
said  that  among  the  Sioux  there  is  notiiing 
answering  to  the  aky  god.  Tlie  prominence 
of  the  sky  god  as  a  general  term  is  rather 
fundamental.  The  Indian  mind  is  lih*  our 
own  as  to  the  bdi^;  we  are  not  yet  free  as  to 
our  niind-*.  Tlio  conception  of  a  (rod  by  the 
Indian  would  not  be  that  of  a  single  god,  but 
dual,  the  union  and  manifestation  of  mala  and 
female  principles. 

Mr.  Francis  LaFIescbe  gave  a  legend  of  the 
Omaha  and  Osage,  bearinir  on  the  orifnn  of 
totems.  When  they  were  a«  one  fri1>e  they 
were  very  poor.    They  said  'No  one  can  help 


us  but  the  magic  power  of  Wakaiula.'  Tlie 
children  put  day  on  their  faces  and  prayed 

to  Wnkanda.  Then  they  got  power  to  make 
bows  and  arrows  and  they  blessed  the  bows 
and  arrows,  and  in  order  to  preserve  the  art 

they  set  apart  a  clan.  They  made  houses, 
etc.,  and  divided  the  families  into  clans.  Tlie 
buffalo,  elk  and  turtle,  for  instance,  are  not 
worshipped  as  totem  animals,  but  are  a  nu  nns 
tiiroiif-'h  wltioh  Wnkanila  i^?  worshipped.  Mr. 
Lat  Icschc  describes  the  way  men  get  Wa- 
Icanda.  A  hole  in  shape  of  a  house  is  nwda 
in  tlie  ground  l>encath  f!i<  ;,'rass  roots,  and  the 
man  stands  before  it  and  cries  to  Wakanda; 
he  makes  no  definite  petition,  but  criea  for 
strength.  Perhaps  a  wolf  appears;  it  is  a 
vision;  he  preserves  that  vision  by  killing  a 
wolf,  and  takes  the  skin,  or  an  car,  or  tail,  and 
this  becomes  his  tiitciti  from  Wakanda, 

Afr.  ITrwitt  «poke  of  the  Iroquois  god  that 
holds  up  the  sky.  The  legend  relates  that  he 
was  bom  from  the  armpit  of  his  mother;  ha 
Fai'^  lie  <'airio  fro!t\  the  sky.  Hi^  brother  is 
called  '  Flint.'  In  the  beginning  animals  were 
asked  to  support  human  beings,  hence  came 
totems.  Personal  totems  originate  in  a 
dream  at  the  age  of  puberty. 

Miss  Fletcher  said  in  explanation  tihat 
Wakanda  is  not  seen,  or  fdtt  or  heard  and  is 
only  manifest  through  lesser  powers. 

Walter  HoutUL 

rm:  geologic.\i.  sotiETV  of  washixcjtox. 
At  the  meeting  of  the  Society  on  .March  12 
the  ilvst  paper,  by  Mr.  George  L  Adams,  was 

entitled  'l.itholopic  Phases  of  the  Pennsylva- 
nian  and  Permian  of  Kansas,  Indian  Terri- 
tory and  Oklahoma.'  As  stated  by  Mr. 
.\dams,  the  sin  i  (--sii>n  nf  formations  in  Kan- 
sas, Indian  Territory  and  Oklahoma,  the  lower 
of  which  are  of  Goal  Measure  or  PennsylTa- 

ninn,  .nnd  the  upper  of  Perniian  age,  forms  an 
unbroken  series.  Within  the  area  of  their 
occurrence  tliey  exlubit  several  lithologic 
pha.Ho-!.  The  section  in  Kansas  mav  ho 
briefly  (le'^iTiliod  :i« :  (\)  Basal  slui!'^  and 
sandstoncTj  with  eoni  botls,  (2)  limestones 
interstratified  with  shales  and  coal  bed«, 
("A  litnr'Stones  intorstraf ifii-d  widi  skalea 
which  carry  no  coal,  and  (4)  shales  which  are 
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(Typsiferom.  In  Indian  Territoo'  Md  Okla- 
homa the  limt'stoncji  thin  out  ami  diHwppeur 
from  the  section  approximately  along  the 
Ark«nsa<i  River.  The  striking  foature  of  the 
itnries  south  of  the  Arkansas  is  the  traiisiuou 
of  brown  samlstonrs  huiI  carhonnwous  shnlos 
with  coal  heds  to  red  iuiudstuncii  and  shales. 
The  line  marking  approximately  the  limit  of 
the  ml  color  out-^  'iirt[r')iin!ly  norosn  the  strati- 
ticatiun.  The  Ktti  IkHls,  so-eallcd,  are  accord- 
ingly eqQWakint  in  part  to  diviriona  8,  3  and 
4  of  the  Kansas  section,  with  which  they  are 
in  strike.  Their  lower  portion  ia  Ooal  Meas- 
ure or  Pennqrlvanian  in  age,  and  tho  higher 
horizons  in  weatem  Olchdioina  are  true  Per- 
mian. 

Mr.  F.  B.  Weeks  presented  a  pn|»er  on 
'  Qold-bearing  Quartzites  of  Eastern  Nevada.' 
In  till'  (Jrcat  Basin  refri'^in  tin-  Kum-  of  the 
sedinientaries  is  exposetl  in  only  a  lew  locali- 
ties. It  conaiatfl  of  a  coarse  conglomerate  of 
loosely  r-riiif  nli-.l  f ra>,'mriUi  r.f  thn  tinderlvinR 
crystalline  rocjp,  which  panses  rapidly  into 
well-defined  quartsitm.  Thcae  qoartzitm  vary 
in  thickness  from  a  few  hundred  feet  to 
twelve  thoitaaud  feel,  and  are  succeeded  by  a 
shale  hand  carrying  a  Lower  Camhrian  fauna. 

In  many  of  the  Great  Basin  ranges  the  low- 
est Mtlimentarics  expo«ii'd  are  quarlzites,  liav- 
ing  similar  stratigraphic  relations.  They  are 
uamklly  Itght-eolored,  ftne-graint'<l  r »  ks,  and 
jtre  Uii'n^'ii  to  ntirifi-riniis  fif  a  1i-a  ti K'lilifif'"?. 
Jn  ttier*o  areas  the  strata  liavc  l>oon  faiiltcit 
and  crushed,  and  the  aertea  is  coropoied  of  a 

<ucr  ct-i<  iti  'if  mn>^\\--  Kr  .K  ninl  nf  zmiu's  nf 
crushetl  ijuartzites.  .No  dikes  or  eviden^res  of 
injection  of  Tein  material  which  affected  the 
deposition  of  ore-bearing  fohitions  have  l>een 
tound.  At  certain  localities  veins  have  been 
supposed  to  exist,  but  examination  of  the  ma- 
terial in  thin  section  roveak  itn  quartritic 
character.  Tlic  pay  ore  is  found  in  the  zonos 
of  crashed  quartzitM  and  nloTi;r  fracture 
i:lancr-  in  the  massive  bcils. 

From  well  nuthenticatcd  repitrts  of  nsi^ays 
of  material  derived  from  pro^iwts  in  the 
maaaive  heds,  which  had  not  been  affected  hy 
faullinp.  it  was  found  that  f1i.'<.'  Ki-ds  contain 
from  five  to  ten  duliarH  in  gold,  it  was  sug- 
»!«»ted  that  the  xoites  of  crushed  qnartxttc  had 


been  enriched  by  percolating  water*  whidl  h«d 

derivcil  their  ore-lx^arinR  snhitions  from  the 
overlying  quartzite  beds,  and  that  in  the  lat- 
ter the  gold  was  probably  associated  wiA  tl» 

»antiH  on  the  sea  beach  from  which  these 
quartzitcs  were  forme<l,  perhaps  in  the  same 
manner  as  we  find  it  in  certain  beach  sands 
of  the  present  day.  It  is  desirable  that  data 
should  h<>  .>l>tiiini-<I  ti>  ^li'tw  liow  \vici>'sjir<>;"ifl  i« 
tlw  occurrence  of  gold  in  the  quartzites  of 
this  region. 

A  iiajHT  ciififl.'il  'Not...,  n;)  ;\  f  ITitlirrto  Un- 
described)  Aletcorite  from  Admire,  Kan^V 
was  presented  by  Mr.  G.  P.  Merrill.  The  Kan- 
sas mettH»rite  wa.s  di'scribed  by  Mr.  Merrill  a.'* 
belonging  to  Brezina's  rokicky  group,  of 
which  the  meteorite  of  Eaple  Station,  Carroll 
County,  Kentucky,  is  the  only  representative 
thus  far  found  in  America.  The  mineral 
composition  was  given  as  olivine,  metallic 
iron,  adiveibersite,  troilite,  chrmnite  and  law- 
i*encite. 

The  striking  and  most  interesting  feature 
of  the  stone  as  described  waa  the  pronounced 

l)r«M.'i:it.il  struclun^,  the  olivines  which 
occurred  in  single  crystals  and  aggregates  from 
one  to  thirty  millimeters  in  diameter  being 
almost  univer^iilly  fn.cn.rod,  and  many  of 
them  in  n  decidedly  angular  condition.  The 
metallic  iron  was  de*crilM><l  as  ocourring  in 
the  form  of  a  l  in  lin^'  <><>nstituent,  the  meteor- 
i'l-  hciutr  till  ri  tiiiT  .i  Sn-i-cia  of  olivine  frag- 
ments with  a  metallic  cement.  It  was  noted 
that  this  metallic  portion,  however,  oecurre»)  in 
two  forms,  the  one  i-onipjici  aiu!  tnldn^r  readily 
a  high  silvery  polish,  and  the  other  less  dense 
and  dull  gray. 

('hemieal  analysis  of  the  dull  iron  showed 
it  to  be  not  plesaite,  as  ordinarily  assumed, 
bat  a  spongy  mass  consisting  of  metallic  iron. 
trr)ilite  and  lawroncite.  or  Ixith;  the  lawrenoitc 
in  such  eases  manif<'sfing  itself  vi  rv  quickly 
through  oxidation  and  the  exudation  of  a 
greenish  iron  chloride  passing  over  rapidly 

into  (in  .ixiile. 

Starting  out  from  tlie  margin  of  tliese  areas 
were  actcular  crystals,  whidi  it  was  assnmed 
\M  i>-  iiii'iiiii  iit  (  TNstJillizations  of  the  metallic 
iron  nssultiug  from  the  reduction  of  the 
chloride.  From  the  fact  that  the  raetallte  por* 
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tions  werp  found  peiictratinR  into  the  olivines 
and  aluag  the  lini>A  of  fracture,  it  wan  al^o 
awmned  that  the  iron  wan  altogether  second- 
ary and  posterior  to  the  shattering  of  the  sili- 
cate. 

The  netaerite  will  be  <hecribed  in  detaU  in 
the  Preee&dvngt  of  tht  U.  8.  National  Jfu- 

9eum. 

ALrBBD  H.  Bboou, 
Seenlary. 

XBV  YOtK  AOAOUCT  OT  8CISK0H. 

SECTION  OP  ANTHROPOLOGY  AND  PSYCII0I/X3Y. 

A  JtKBTiMa  wa»  held  on  Febroaiy  28.  Hr. 
J.  H.  Bair  xeported  on  sonte  qiunttitative  atud- 
ies  in  lensoiy  and  motor  association.  Hia 
experiments  have  been  carried  out  by  aid  of  a 
tiljcwriter,  the  subject  reacting  to  different 
stimuli  by  striking  different  kegn.  Curves 

wen-  pri'jm-ntod  show  in;^  the  rnln  nf  f<<nnntum 
of  a$»ociutiou.  If,  nftor  the  stimuli  have  been 
preaented  msnjr  times  in  the  same  order,  the 
order  is  then  changt'.!,  tlic  a-:-ri(  iati<.u  is  inter- 
foreti  with,  and  the  wore  so  the  tiruter  it  has 
become.  If  the  typewriter  keys  are  inters 
changed,  so  that  tlic  reaction  to  each  stimulus 
roust  be  changed,  this  interferes  still  more 
•with  the  association.  The^e  results  showed, 
tlien,  tbat  tlie  association  of  definite  sense  ini- 
jiressions  with  d<»f;«iito  nuifor  reactions  wds 
more  persistent  than  tiio  o^isoeiation  of  seuac 
impressions  with  other  sense  impressions  fol* 
lowinp  in  s^Tinl  nril.  r.  r.r  than  the  association 
of  moveiitents  with  otiier  movements  following 
in  serial  order. 

Tn  the  discussion  of  this  paper,  scvorol  other 
facta  were  mentioned,  showing  the  importance 
of  metor  reactions  in  the  fomatlon  of  asso- 
eiatiotL  Professor Tbomdikebad  observed  that 
(joml  visunlizcrs,  who  are  able  to  picture  men- 
tally a  pnjre  of  printed  matter  ihnt  they  have 
read,  yrt  faniHit  n'sd  off  the  pictured  worda; 
appart-iitl.v  Ixi  juisc  rlic  vi-,iia1  imnties  arc  not 
asumciated  witli  motor  n'^ponses, 

Ifr.  J.  B.  Miner  upoko  on  'Involuntary 
'Xfiwcnliir  "R.'^iiiiii-i  s  t  1  "Rhythmic  Rtinnili.' 
lie  described  some  e.xi»erimeMts  conducted  by 
himself  at  Colnmbia  and  Minnesota  iintTer- 
AitiFS,in  which  friu  in::  were  obtained  for  noii- 
vnlimtary  hand  and  head  movements  when  the 


subject)]  listened  to  a  scries  of  uniform 
sounds.  It  has  lA>cu  noted  by  Thaddeus  L. 
]:  i  L  iid  others  in  their  investigation  ef 
rhylimi  that  .-ut  h  a  series  of  sounds  appears 
not  ujuiforn),  but  as  if  coming  in  groups  of 
two  or  more  sounds.  The  mnsele  responses 
obtained  correspond  with  this  jiereeption  of 
rhythm,  one  wave  coinciding  with  each  rhyth- 
mic groupw  The  movements  recorded  strik- 
ingly agree  with  another  phenomenon  of 
rhythm  in  that  a  motor  wave  shows  for  each 
stuuiihiB  viien.  Ibe  sounds  cams  slowly  (forty 
per  minute),  but  when  the  tn^ditr  «<  the 

sounds  was  increased  the  wave  encon»pas8ed 
two,  three  and  even  four  sounds,  i  his  ajjrccs 
with  the  introspective  obeervatioa  tiiat  the 
sul>j''<tivo  irroup  includes  more  iinits  as  the 
sounds  come  more  rapidly.  On  the  basis  of 
^the  data  of  muscular  responses  Hr.  Miner 
l..  !ic\(--  tliat  an  adequate  physioloKiml  ex- 
planation of  rhythm  may  be  formulated,  while 
organic  rhythms  alone  would  not  furnish  a 
completely  corn  lat.  d  activttj. 

Dr.  Clark  Wissler  reported  some  ergojrraph 
experiments  showing  that,  the  contracting 
muscle  presents  a  |>owcr  series  whii  li  is  con- 
stant, whether  the  n^sistunee  is  applie<i  by  a 
spring  or  by  a  weight.  While  this  power 
series  is  weakened  by  fatigue,  the  resistance 

fif  any  |ii»int  in  the  tmi-ric  -crii'S  thi> 
.>!amc  for  a  wciglit  or  for  a  spring,  lu  other 
words,  there  apfwant  no  difference  between  the 
fatigue  produc  I  !  v  wights  and  springs  when 
estimated  in  terms  of  the  muscle  series. 

R.  S.  WOODWOSTH, 

5'eerefarir. 
SEcnox  or  astbokomy,  phtsicb  am 

CHEMISTRY. 

The  Soi'tion  met  at  the  Chemist  Club  on 
I  lie  evening  of  March  .1.  The  first  paper  of 
the  evening  was  bj-  Mr.  Charles  C.  Trow- 
Kri  fffn.  nil  thr->  'Physical  Nature  of  Persistent 
.Meteor  I'rains.'  Mr.  Trowbridge  gave  a  list 
of  forty  meteor  trains  which  had  remained 

%  isible  to  til''  iial^.'d  cvr'  for  fr^nin  two  minutes 
to  more  than  one  hour.  The  trains  were  all 
Hoen  by  reliable  obsenrers.  Several  tables 
wre  exhibited,  giving  the  size,  shape  and 
color  of  recently  observed  meteor  trains. 
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Mr.  Xrowbhdgc-  gave  liis  views  as  to  the 
mMt  iHrobaUe  composition  of  meteor  tnuD«. 
and  presented  fcvcrfil  bypotheses  which  might 
accoiukt  for  their  ion4;*coatinued  luminoeitgr* 
The  liypothoaeB  advanced  were  the  foUowing: 
(\)  Incandescence  of  the  pnrtiilcs  of  the 
train;  (2)  phoephoroaconce  of  the  train;  (3) 
electricBl  diecfaarKcs;  (4)  lefleotion  of  the 
li^ht  from  the  sun,  moon  or  stars  by  the  par- 
ticles of  the  train;  (5)  electrons  striking  the 
meteoric  dutt  or  the  air  particlee  in  or  about 
the  train,  causing  a  fluorescent  (loir  similar 
to  that  in  a  rronkos  tube.  The  source  of  the 
electruna  may  be  cither  the  highly  heated 
meteor,  in  lAidi  ease  the  long-continued 
luminosity  of  the  trnin  nui^t  bo  aocounted 
for  by  a  retardation  of  the  fluorescence,  pos- 
sibly due  to  tbe  low  temperatnre,  or  the  eler* 
trons  mny  oonic  fr  im  the  sun;  in  tliis  cajso  ^ 
the  explanation  would  be  simil&r  to  that 
lately  given  by  Arrhenins  for  tbe  light  «f  ths 
aurorn.  The  author  stat(>d  tliat  thie  laift  by* 
pothesis  had  not,  so  fur  as  ho  know.  \>c(^n  previ- 
ously advanced,  and  that  the  balance  of  evi- 
dence seemed  to  show  that  the  luminosity  of 
the  ijcrsislent  trams  must  be  primarily  caused 
by  energy  of  an  electrical  nature.  The  aub- 
jeet  is  one  of  {waetfoal  importance,  owing  to 
its  Kr^nritifT  on  ineteorologj'. 

The  paper  by  Dr.  S.  C.  Mitchell  gave  tbe 
results  of  obserrations  on  tbe  flash  ■peetruin 
taken  by  him  nt  Sauali  T.ccnr!),  Suinntin.  ilur- 
ing  the  eclipn^c  of  May  IS,  1901.  Dr.  Mitchell 
became,  by  the  courtesy  of  Ibe  astronomical 
director  of  the  Naval  Obserratory,  n  number 
of  the  eclipse  expedition  sent  out  by  thi-*  pov- 
omment.  The  spectroscope  employed  was  a 
Rowland  objective  plane  grating  of  15,000 
lines,  used  in  connection  with  a  coclostat.  The 
weather  experieuued  at  Sawab  Litento  wa«> 
tike  that  at  almost  every  astronomical  loca* 
tion  in  Sumatra,  clniirly  tlirou^Oi-'iit  totality. 
However,  through  clouds,  a  spectrum  of  the 
Hash  at  third  contact  was  obtained  which 
showed  374  bright  linos  between  F  and  H. 
Inveatigations  into  the  reasons  for  the  differ- 
muM  of  inteuities  in  the  flasih  and  the  Fratm* 
heivt  spectrum  showed  that  the  intensities 
depend  on  the  heights  to  "n-hich  the  reversing 
layers   of   the   different   uielaiiic  elements 


around  the  sun  extend.  It  was  found  possible 
to  arrange  tbe  elements  in  three  groups  ac- 
cording to  tlieir  at</niic  wciprhts. 

Comparisons  were  made  with  Dr.  Norman 
Xochyer'a  list  of  'enhanced'  lines,  or  ttose 
stronger  in  the  spark  than  in  the  arc,  in  order, 
it  possible,  to  confirm  Lockyer's  idea  that  the 
'enhanced'  lines  play  an  important  role  in  the 
chromosiihere  spectrum.  Fifty-eeven  per  cent, 
of  the  'euhano«Hl'  lines  of  titanium  were  found 
in  the  flash,  but  at  the  snnip  time  all  of  these 
lines  corresponded  without  exception  to 
«trf>np'  Hill'--  ill  t}if  snn.  On  (lie  ndifr  hand, 
»o  many  cases  were  found  whore  a  strong 
^enhanced'  line  was  not  matched  in  the  ann 
by  a  strung  FrauTihofor  line,  nor  l>y  any  line 
in  the  flash  spectrum,  that  it  seemed  that  the 
measures  did  not  support  Lockyer's  opinioa. 

Section  adjonmed. 

F.  L.  Turrs. 
Sttretary. 

THE  ACADEMY  OF  SaEKCB  OP  ST.  LOVM. 

At  the  meeting  of  the  A  iiii  in\  on  the 
evcuinp  of  March  ."J.  alumt  thirty-live  persons 
present,  Mr.  L.  T.  Gcnuug,  of  St.  Louis,  gave 
a  general  discussion  of  the  Lepidoptera,  their 
structural  characteristics,  habit=?  jinil  a  laiita- 
tious.  lie  exhibited  some  of  the  more  strik- 
ing specimeDS  of  the  Denton  collection  of 
butterflies,  recently  presented  to  thr-  Araiiemy 
of  Science,  and  discussed  the  meaning  of  the 
various  colors. 

A  paper  by  llr.  C.  F.  Baker,  entitled  *il 
Revision  of  the  Elephantopeae^  L,'  was  pra> 
s<»ntcd  by  title. 

Two  persons  were  elected  to  active  mem'- 
bership. 

WlLU.iM  TUKl.li.VSK, 

Seeording  Swrviarp. 

TIIE  COLOKADO  ACADEMT  W  9CIBVCK. 

At  t!ir  aiitiual  iii<M'ti:ig  of  the  .Xcademy, 
lield  February  11.  1902,  in  rooms  of  tl>e  Sute 
Historical  and  Natural  History  Society.  State 
House,  Denver,  C'olorado,  officers  were  elected, 
and  chairmen  of  sections  appointed  February 
27,  resulting  in  tlie  selection  of  the  following 
for  tbe  year  1808: 

Prraidcnt.  A  M.  Collctt  ;  Fimt  Vice  Prritidfvt, 
Mrs.  Corneba  l^liles;  Second  \  ice-Fresident,  Z.  X- 
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Svfimei  Bterttarif  and  fVsoMireT,  Will.  C.  Ferril; 
Executive  Committee,  George  L.  Cannon,  Ella- 
worth  Itethel,  Cliarleu  I.  Hays,  and  ex  offioio,  A. 
M.  Cflllptt  and  Will  C.  Ferril. 

Sectiou  «nd  chmirman  of  each,  as  follows: 
Botany,  Ellsworth  Bcthe);  Kootog^,  Alvft  H. 
Kclger;  ficolo^i/,  GeoT'^  L.  CiniiiMii  ;  .1/ 1'- i  ■■sf  ^py, 
Dr.  J.  B.  Kinleyj  Meteoroiogj/  and  Physical  Soi- 
mee,  N.  IL  Fanmnaii}  Tfui»r*  Btud]f»  8.  Aiihiir 
.TohtiM.n;  Anihropotagv  and  fftJ^loMf*  Dr.  A. 
Bennett. 

TIm  Colorado  Academy  of  Science  ia  lim- 
ited in  its  membership  to  those  of  the  State 
Historical  and  Natural  History  Society,  who 
may  be  engaged  in  scientific  work  and  study. 

Sterttari/, 

THE    EUSHA    MtTCIIKIJi    «fIKNTIFIC  SOCIETY. 

The  140th  meeting  of  tiie  Society  was  held 
on  Marcli  11  at  the  TTniverrity  of  North  Caro- 
lina. 

The  following  papers  were  read: 
'Enzymes':  Dr.  A.  8.  WhkkUB. 
'Re>erBibI«  AetiOB  of  SaiTnias's  Dr.  R.  H. 
Whitkhbad. 
'Molseutar  Attnetkm':  Dr.  J.  E.  Ifnxa. 

Chab.  Baskkkvillic. 

f^rrretary. 

NEW    YOKK    ASSOCIATION    OF    BIOLOGY  TBACHBB8. 

The  first  meeting  for  the  current  year  of 
the  New  Yorlc  Association  of  Biology  Teach- 
ers was  hold  at  43  Hancock  Street,  Brooklyn, 
N.  y.,  on  January  31,  1&02. 

The  foUowinff  olBoevs  were  elected  tw  the 
year: 

Prttident,  Dr.  H.  R.  LinviUe,  DeWitt  Clinton 
mfh  adiooli  FiM-IVesMml,  Dr.  B.  V.  ^nmaa, 
<Mr)a'  High  School ;  dccrcfary,  Geor^re  W.  Iluntcr, 
Jr.,  DeWitt  Clinton  High  School;  Treaturer,  Miss 
It.  r,  Qeddard,  Peter  Cooper  High  BdheoL 

Two  papers  were  read,  entitled,  'The  I'l 
gogical  and  Ethical  Content  of  Biology/  by 
Ifisa  E.  F.  Byrnes,  and  'The  History  of  Zool* 
Ogy  in  the  Secondary  Schools  of  the  United 
States,'  by  Miss  ISfnrion  R.  BrowB,  of  the 
Erasmus  Hall  High  School. 

The  piorpcee  of  the  club  is  to  discuss  and,  if 
possible,  to  detemiinr,  tiie  lost  luothods  of 
teaching  biology  in  the  secondary  schools. 
The  eluh  ie  now  enterinc  upon  the  third  year 


of  e  very  aooeeHliil  eiietenee  with  e  mndi 
inereaaed  membecdiip. 

O.  W.  HUHTEB,  Jb., 

DlBCLSaWX  AUD  CQRitESPOXDESCH. 
MOVKHEXTS  TOWARD  (JKION  ASIOSO 
OEOaRAPHERS. 
TiiK  rf>i-i  T)t  f>ul)lication  in  Scitivc  K  of  letters 
ittm  Professor  lluy^ell.  Professor  Davis,  and 
Mr.  Stanley  Brown  recalls  various  other  wove- 

raent^  triuard  mil  'ii  ainong  gei>grapln'r?.  Onr 
of  tlie  earli.;r  of  thcw  led  to  the  founding  of 
the  American  Qeographical  Society  in  New 
York;  nnoth^  tO  the  institution  of  the  Na- 
tional Geo^rraphic  Society,  with  headquarters 
in  Wasliington  ;  other*  to  the  establiahment  of 
geographic  clubs  or  aooietiea  in  aereral  cen- 
ters; and  still  others  to  the  pnlnrprom*»nt  of 
the  geographic  organization  in  Philadelphia 
first  from  a  club  to  a  soei^,  then  to  a  geo- 
graphic institute.  At  lrn=:t  two  nf  thr'^p  nrp-an- 
izations  (those  headciuartered  in  New  York 
and  Washington,  reepeotively)  were  originally 

dcsignc<l  to  meet  prof-i-oly  siii  li  lu'nl^  ;is  those 
outlined  by  Professors  llussell  and  Davis,  to- 
gether with  the  equally  obriow  neod  of  dif- 
fusing the  elements  of  geographic  knowledge 
through  public  meetings  and  periodical  publi- 
cations; yet  in  both  eases  the  latter  function 
nssumeil  such  prominence  as  measurably  to 
divert  attention  from  the  priinarj*  purpt>*ie.  In 
both  societies  the  modification  in  plan  came 
about  gradually — end  it  is  probable  that  in 

both  tlif  chnnfTf^is  grew  out  of  flin  nnfiirnl 
effort  to  balance  income  and  expenditure  in 
su^h  wise  as  to  please  the  majority  of  the 

mcnibei-s  at  each  stape  nf  jir' i^n-s-s.  It  is  tnic, 
as  the  receut  correspoudeuls  have  pointed  out^ 
that  tbe  presont  organisation  of  American 
peopraphcrs  in  a  nuinlxr  of  swieties  faiiji  to 
meet  all  professional  retiuironients;  but  it 
would  seem  to  be  an  open  question  whether 
the  noo<ls  might  not  be  met  more  effectively 
and  economically  in  some  existing  organiza- 
tion than  by  adding  another  to  the  already 
overwhelming  list  of  American  scientific  socie- 
ties. 

Some  of  the  events  in  the  history  of  the 
National  Geographic  Society  seem  poeuliarlj 
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pertinent  in  this  conuectiou.  TJie  Society  was 
founded  in  18S8,  primarily  to  meet  just  radi 

needs  of  wf irking  (fuogTajihiT'^  fliosc  felt 
to-day  iu  Michigan  and  Harvard  Uuivensities; 
for  a  time  the  noed*  wero  met  by  meetinffs 
largely  of  trclnn'i  jil  i-hjirm-N-r.  luul  by  a  quar- 
terly magazine  devoted  chiefly  to  technical 
papers;  and  in  a  Mmowhat  later  stage  the 
iDa^azinc  w  .t>  r<  •hict  tl  to  a  s*Tii  s  of  technical 
memoirs  laihlislicij  iu  brochure  form.  Dur- 
ing this  curly  p<-riod  various  working  geog- 
raphers made  iinportatit  cuiitrihutions  to  the 
srii nee  tlii-i.itgh  this  m'  diuiti,  technical  pujH'rs 
by  botii  i'ri'feskior  Davis  and  Profeiisor  Kub- 
sdl  mnkinir  high  amoni;  those  eontributions. 

Orndu.illy  ttiT'  iiitrrc-r  '  f  t!ii'  iiU'^-tiugs  in- 
creased and  extended  to  jjcrs'jns  not  enga^jed 
in  geographic  vorfc,  and  to  moot  their  desirea 
the  conimnni<'ntions  wi-n-  made  more  popular; 
and  about  the  same  time  the  mngn7.ino  was 
changc-d  into  a  monthly  of  Inrgely  poptilar 
diaraeter.  This  transformnt  ion  of  the  Society 
was  nev/r  wholly  ncceptable  to  the  working 
clement,  and  various  efforts  were  made  to  op- 
p<>t*e  it.  1  111!-,  cntly  in  the  last  decade,  Dr. 
T.      Mendcnlmll,  theti  Suim  ( Inti  <■(  tho 

U.  S.  C'oa»t  and  Geodetic  .Survey  mid  u  mem- 
ber of  the  Society's  board,  led  a  movement 

towar<!  r Ti  .ithtff  n  class  of  fellows  ilesigiicd  to 
include  the  investigating  and  teaching  geog- 
raphers affiliated  with  the  Society;  the  pro- 
l>osal  pa-i>ed  the  Board  of  Managers  with  only 
two  dissenting  v<)t<-s,  liut  failed  of  adoption 
by  the  8oel(>ty  at  large.  Thus  again*  in  1805, 
some  of  the  working  geograpliers  of  the  So* 
ciefy  Tmilertoi»k  to  C8tablit«b  a  series  of  more 
tcehnienl  imiiers  complemontary  to  the  maga- 
sine,  under  the  designation  'Xatinual  Geo* 
prnphie  Society  Monotrrajdis";  of  thc-M-  one 
volume  was  published — at  a  financial  loi^  so 
serious  as  to  forbid  continuance.  Thus,  too, 
repented  efT<.rts  liave  licfn  r-i.i  lr  tf>  hrin^'  work- 
ing geographers  together  in  ditferent  centers; 
a  well-attended  meeting,  devoted  primarily  to 
technical  papers  nn<l  discu^sion-^,  was  held  in 
Toronto  in  connection  with  the  Britiiih  Aeso- 
eiation  for  tlte  Advanceraent  of  Science  in 

1897;  another  meeting  wn<  held  in  (•'.uneef ion 
witf)  the  American  .\s-;o<  iiiliiit)  and  (lio  Geo- 
logieal  Society  of  America  in  liohti-n  in  IS'JS, 


at  which  the  papers  and  discussions  wem 
chiefly  tedmical  and  the  attcodanca  and  in* 

tenibt  Were  fiiir;  vet  tht^  Pxprriment««  raised 
A  question  as  to  wliether  it  is  feasible  for 
ivorking  geogiaphen  to  assemble  in  •mnmer 
when  BO  many  of  their  number  arc  in  the 
field.  Despite  these  discouragements,  woriung 
moraben  of  the  8oeiei;y  haiw  penHsted  in 
efforts  to  render  the  organization  an  appro- 
priate nucleus  for  the  geographers  and  geo- 
grajdiic  activity  of  the  United  States.  As  a 
step  in  this  dtriftion  the  Society  was,  during 
1901,  rendered  n.Ttion.il  in  character  as  well 
OS  in  name  by  merging  the  classes  of  resident 
and  n<m-residenC  members  into  the  single 

class  of  memlwTB,  and  by  providiiipr  tl::it  the 
Jioard  of  Managers  sliall  be  choseu  from  the 
entire  country  rather  than  from  Washington 
alone.  Some  of  the  meml'*  r-,  iin'hi  lina:  the 
president.  Dr.  Alexander  Graham  Bell,  lu^jed 
that  a  class  of  scientific  geographers,  to  be 
known  as  fellows,  (should  be  established  in  con- 
nection with  tliis  extension  of  membership. 
Dr.  Bell's  opinion  on  this  subject  appearing  in 
several  addresws  b<'foro  the  Society;  but  the 
majority  *»f  tl»e  Iward  were  of  opinion  that  the 
two  propositions  had  better  bo  kept  separate. 
Accordingly,  the  modification  of  the  constitu- 
tion rf-iiuired  for  establishing  a  nf  scii-n- 
tific  geograplters  was  not  taken  up  last  year, 
but  is  now  pending,  with  erery  probability  of 
favorable  action.  Connected  with  this  change 
is  a  proposition  to  provide  for  technical  pub- 
lication in  the  form  of  a  series  of  papers  to 
bo  issued  in  broehure  form,  and  to  be  known 
as  'Xatioind  Geographic  Society  Jfemoirs.' 
f^'hould  the  pending  changes  be  made,  tlie 
National  (ieogrnphic  Society  will  comprise: 
(1)  A  larK'  ■■iikI  di-' iin-t1y  n:i(i.:4i.il  member- 
ship (at  pri^cnt  nunihering  at>out  2,T>00,  dis- 
tributed throughout  all  of  the  States  and 
Terrifories'i  iiu  Iiiding  nenrly  all  of  the  work- 
ing geographers  of  tlte  country,  (2)  a  dis- 
tinctly national  class  of  fdlowa  designed  to 
include  all  scientific  geographers  in  the 
United  States,  and  (3)  a  board  of  managers 
selected  from  all  parts  of  the  coimtiy,  with 
only  a  sufficient  number  resident  in  Washing- 
ton to  meet  convenience  and  legal  require- 
mcnls  as  to  quorum,  etc.;  while  its  work  will 
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b«  both  scientific  and  popular^  the  former  com- 
prising (a)  teehnicsl  meetings  in  Washing' 

ton  and  such  other  centers  as  may  be  desired, 
and  (fc)  a  technical  publication  di.'ttributeil 
primarily  amon;;  the  fellows  to  servo  lis  a 
lecord  of  original  geographic  work,  and  the 
latter  comprising  (<i)  pf'pii!ar  lectures  ni>t 
only  in  Washington,  but  in  other  cities,  and 
(b)  an  illustrated  mtgaxine  of  laruely  popu- 
lar character,  liiit  ilc-itrnoil  to  sovvr  as  a  con- 
venient medium  fur  gcograpliic  publication. 
Should  the  plan  for  the  technical  memoirs 
fail  of  approval  by  the  Society  nt  large,  ilic 
publication  committee  propoi^e  including  the 
technical  matter  in  the  monthly  magazine. 

It  is»  perhaps,  unfortunate  that  later  devel- 
opments in  the  National  ncoi'rnpliic  Society 
have  not  been  more  promptly  and  widely  an- 
nounced; yet  it  is  by  no  means  to  be  reiprptK^'d 
that  the  delay  has  liil  tn  cxprr<!'-vin«  from 
other  quarters  which  seem  to  be  precisely  in 
line  with  the  plana  and  policies  of  this  organi- 
aation. 

W  J  McOeb, 
Vief'Pr^nident  National  Geoffraphie  Society. 

Baldwin  b  social  and  ktiiical  ikteki'Retations. 

To  THS  EonoR  or  Scuhcb:  I  have  received, 
evidently  in  common  with  many  other  M<cio- 
h'gical  confreres,  a  printed  copy  of  a  letter 
addresseil  by  Professor  Albion  W.  Small,  of 
the  University  of  Cliiciuro.  to  both  Profcfsr.rs 
Bnldwin  find  Giddings.  Tlii>  I'liMuMtion  gives 
renewed  impetus  to  the  unfortunate  contro- 
vert raiaed  bgr  Profeasor  Baldwin  in  an  article 
published  in  the  January  numl>er  of  tli.^ 
chological  Jieview.  May  I  be  allowed  to  e.\- 
presB,  on  the  subject,  the  opinion  of  an  out- 
sider, which  is  also  tlie  opinion  of  the 
majority  of  worlcers  who  tixink  that  the  .id- 
van<!ement  of  social  science  }»  in  no  way  pr(»- 
moU  'l  1>y  such  personal  Quarrelfif 

The  facts  of  the  ease  are  known.  Tn  an- 
swer to  a  fair  and,  let  me  say,  pertin<nt  and 
conclusive  criticism  of  his  work  on  'Social 
and  Ethical  Tnfcrprefations'  by  Professor 
Giddings,  Professor  Baldwin  found  no  better 
answer  than  to  cast  upon  his  critic  the  re- 

pronr-h  of  'pr.nohing'  upon  his  preserver.  Tro- 
fessor  Baldwin's  answer  was  conceived  in  such 


a  way  as  to  convey  the  impression  that  the 
word  'poaching'  was  simply  a  quotation  from 

a  review  of  Pn^ifessor  (Jiddings'  'Klements  of 
Sociology,'  prcvidusly  publishe<i  by  Dr.  Small. 
But  the  latter,  besid*-s  showing  that  the  word 
in  question  was  <<inlaiiied  only  in  a  priwtit 
h'tlrr.  Illy  and  frankly  disdaiiit-  all  ri  s-poii- 
sibility  for  the  construction  placed  upon  it  by 
ProfcBiBor  Baldwin,  and  clearly  states  that 
I'v  n-iii'^  it  he  did  nnt  mean  "aTiytliini,' 
more  than  'out  of  bounik,'  L  e.,  plowing  in  a 
field  that  belongs  more  properly  to  another" 
which  is  eine  gnm  nndere  S'tcJu'. 

In  the  face  of  Professor  Small's  statement, 
Professor  Baldwin  is,  of  course,  left  to  take 
the  whole  responsibility  for  the  offensive  c<m- 
struction  which  ho  has  placed  upon  the  word 
of  his  colleague.  That  is  what  he  has  done  in 
the  'Corr.  i  tiMii '  published  in  tlie  March  num- 
l>er  of  tlU'  Ps:i,-ii':h-;>;iiri}l  /,'c t/'',T.  It.  is  to  \xt 
remarked,  however,  that  the  terms  of  this  'Cor- 
rection' are  strikingly  ambiguous.  The  reader 
itiiKlit  T'l'  t'">  l<clieve  that  Proftv^^ur  ^^r^lall 
considers  Baldwin's  mistake  in  the  interpre- 
tation of  his  word,  'immaterial.'  As  a  mat- 
ter of  fact,  a.s  ?lio«'n  by  Professor  Small's  let- 
ter, be  refers  very  distinctly  the  'immaterial- 
ity' of  the  mistalM,  not  to  the  me  of  tlM  word, 
but  to  itfl  source,  which  is,  again,  erne  ganu 

(inderc  ^>'ache. 

What  remains,  after  this,  is  a  clear  impli- 
cation of  plagiarism  against  Professor  Gid- 
dings. 

Let  us  say,  onco  for  all,  that  Professor 
Baldwin  can  lay  no  claim  whatever  to  the  dis- 
covery thnt  ha«  rlianged  our  view  of  sixMal 
life  by  lending  a  definite  support  of  facts  to 
the  psychic  conception  of  eoeial  relations. 
The  <liscovcry  is  lliat  of  'imitation'  by  Tardc. 
In  spite  of  Professor  Baldwin's  futile  attempt 
to  minimis  Tarde's  merit  by  associating  the 
name  of  the  latter  with  that  of  Bagehot,  Tardc 
i<  mid  will  always  l>o,  for  every  unprcjiirlirf^d 
btudciit,  the  discoverer  of  imitation  as  a  great 
psychological  force  underlying  both  social  and 
picTit.il  r!f v(  li»|>inent.  Bagehot  only  gave  us 
vague  hints  and  tentative  guesses.  Tardo  gave 
US  the  clear  notion  of  the  elementary  social 

fnct«  till-  iitiit  iif  S'-.<'':il  invr-sfip'afiiin.  T'r.. 
fefij^or  Baldwin  has  undoubtedly  tlie  merit  of 
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having  diligently  and  indii-tri  aisly  folluwed 
the  path  showu  by  the  FroiuL  uia^ier,  ui  iiav- 
ing  seized  hi«  original  intuition  and  carried 
it  into  his  own  ivsychological  field  ;is  a  vivify- 
ims  fermeut  of  research.  An  imiKjrtant  con- 
tributi<Mi  of  Profewor  Baldwin  to  knowledge 
i-v  tlie  genetic  study  of  imitution  as  the  typical 
iorm  of  organic  aud  lueutal  accommodation 
to  «UTironnient,  as  the  method  through  which 
the  mental  developnienl  of  the  individual  is 
accomplished.  But,  beyond  this  distinctly 
^.H.\-cholopic«I  work,  mainly  embodied  in  hia 
volume  on  'Mental  Development  in  the  Child 
and  the  Race,'  Professor  Haldwin  has  never 
brought  to  light  any  fact  in  tiie  line  of  social 
evolatioB  that  had  not  been  previously  inti- 
mated or  actually  mentioned  by  Tarde.  Ilia 
'Social  and  Ethical  Interpretations'  in  un- 
doubtedly an  extremely  interesting  work.  But, 
apart  from  (hr  'Dliilrrlic  of  Pcr-unal  Crovrth* 
wliich  ia  practically  a  chapter  belonging  to 
the  earlier  Toluroe,  the  remainder  of  the  book 
is  substantially  a  franscriplloii  of  Tnnle  in 
another  key.  This  can  be  conclusively  shown 
by  actnal  comparison  of  certain  chapters  and 
passages  of  Professor  Baldwin's  l»»«k  with 
Tarde's  'J/^  Lois  de  I'lmitatiou'  and,  es- 
pecially, 'La  Logique  Socialc'  Even  the  dia- 
tinetion  between  the  matfgr  or  content  of  so* 

c-.nl  i-ir^^iini/nfii.n  Miid  its  funcliomtl  method 
or  process,  so  much  cmpbaaizeU  by  Professor 
Baldwin,  is  his  own  only  in  so  far  as  the 
S(  l;(.l:ir-ti<-  turn  of  the  formula  is  concerned. 
Apart  from  the  Aristotelian  terminology 
adopted  by  Baldwin,  the  distinction  had  been 
clearly  made  by  Tarde  long  ago.  We  must 
say,  furthermore,  that,  while  Professor  Bald- 
win limits  the  social  matter  to  thoughts  or  in- 
tellectual states  a  ■nii,  «  ;.n(i;i  justly  criticized 
by  Professor  Giddings  as  iiiriiff^firnt  nrii]  in- 
complete, Tarde  showed  the  contents  of  social 
organisation  to  be  not  only  thoughts,  but  fed- 
inps — '  topance.'i  rl  (h'tirs' — not  thought 
merelj*  nor  feeling  merely,  but  a  combination 
of  the  two,  a  view  which,  as  Professor  Oid- 
dings  remarks,  is  'most  consistent  both  with 
evolutionary  liypotheses  and  with  psyeholog- 
ieal  conelusioni'  ('Dwnocracy  and  Kmpire.' 
p.  .19).  This,  of  course,  is  not  intended  to 
underrate  in  any  way  the  value  of  Professor 


Baldwin's  work.  The  advancement  of  science 
lb  not  only  promoted  by  the  discovery  of  new 
facts,  but  also  by  the  verification  and  propa- 
(.■^.if ioti  of  ofhf^r  iiii  n's  (iiscoverios.  Professor 
Baldwin  l)elong8  to  the  latter  class  of  scien- 
tists. His  book  on  'Social  Literpretatlons^' 
while  bringing  forward  no  new  fnot?,  has  just 
the  great  merit  of  having  helped  to  propagate 
the  substance  of  Tarde^s  doctrines.  This  work 
of  vulgarization  has  been  so  thorough  and 
painstalung  as  to  justify  the  statement  that 
Professor  Baldwin's  book  is  one  of  the  most 
imixTtunt  oontributions  of  American  thought 
to  the  advancement  of  social  science. 

Since,  however,  Proftssor  Baldwin  has  no 
claim  to  any  discoveiy  in  the  field  of  sociol* 
ogy,  it  becomes  interesting  to  sec  Iviw  hi  can 
prove  that  Professor  Giddings— a  sociologist 
— has  'poached'  upon  his  preserves. 

The  fvidrnrf  brAnphf  forward  hj  Professor 
Baldwin  in  support  of  his  charge  of  dishonesty 
against  Professor  Giddings  consists: 

1.  Of  a  refi'renec  to  ProfeSMUr  Small's  t«- 
view  of  Giddiugs'  'Elements.'  This  is  ruled 
out  because  Professor  Small  himself  has  dis- 
tinctly t->'pu>liatrd  ilip  iiiteriiretation  placed 
upon  his  word  'ixiaching,'  and  moreover  be- 
cause in  the  passage  of  his  review  quoted  by 
Baldwin,  Professor  Small  explicitly  acknowl* 
edgi's  that  Baldwin's  'eject i v.'  -Mirr'  is  one 
thing  and  Giddings'  'ejectivc  intcntrotation' 
is  another  thing.  In  the  face  of  Professor 
SmalTs  staf  ini  II*.  the  whole  question  becomes 
one  of  due  credit  rendered  for  tlie  term  and 
the  concept  'eject.'  These,  as  all  well-in* 
fornied  f,tinii  m-^  cf  psychology  know,  origin- 
ated, not  witli  Professor  Baldwin,  Init  with  the 
lamented  William  Kingdon  Clifford,  and  to 
Clifford,  as  shown  by  Professor  Gidding^^'  es- 
say on  'Tin-  Psycholopj'  of  Sri<M<  ty,'  credit  WIS 
given  in  the  most  explicit  manner, 

2.  Of  a  qieeifie  fact  mentioned  in  tlie  fol- 
lowing passsgs  of  his  article  (p.  69^  foot- 
note) : 

"To  cite  a  case,  besides  those  pointed  ont 

by  Professor  Small  *  •  *  Api>endix  D  in  my 
book  may  be  referred  to  as  putting  in  my  way 
certain  tkingi  that  Professor  Giddings  puts 
in  his  own  way  in  the  Sciexci:  article.  Even 
certain  of  my  terms  (as  Professor  Caldwell 
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also  notices),  sn<*h  as  'socius,*  'organi*''  nntl 
'reflective'  sympathy,  are  used  with  no  intima- 
tioik  of  their  origiiii. 

'My  trnns,*  Proft  ^-nr  Baldwin  calls 'socius,* 
'organic' and 'refloctiresgnnpatby.'  We  do  not 
suppose  llmt  lie  daims  to  have  coined  tlie 
word  'flOCitUy'  while  the  specific  concept  to 
which  Professor  Giddings  has  attached  it,  if 
we  understand  hia  language,  he  repudiates. 
The  terms  'organic'  and  'reflective'  sympathy 
niiglit  i  raiceivnbly  be  claimed  as  inventions  in 
technical  nomenclature.  But  on  page  220  of 
Profeaaor  Baldwia'a  *  Social  and  Ethical  Inter- 
pretationa'  m  find  the  foUowing  quit 
claim: 

"Paychologiats  arc  generally  agreed  in  find- 
ing a  distinction  necessary  between  'organic' 
and  'refiectire'  sympathy,  similar  to  the  dis- 
tinction whidi  baa  been  made  in  conaidering 

modesty." 

Rut  tf^rms  nr*>,  of  course,  minor  matters. 
Let  us  turn  at  once  to  the  pure  essence  of 
Appendix  D.  Here  it  is: 

"Whenever  the  situation  depicted  by  Adnn: 
Smith's  'Illwitration'  was  realized — cases  in- 
volTing  the  sight  of  both  an  aggressor  and  an 

apgrcssee  witli  lluir  respective  clnim-^  ujiun 
the  onlooker  B  for  sympathy — the  creature 
whose  shape,  movements,  postures,  cries,  etc., 
were  lile  those  of  H  would  bo  the  one  which 
would  supply  B's  copy-system  and  the  one 
with  which  his  cooperations  wonld  arise;  that 
is  the  animal  of  ihe  same  kind.  So  subjective 
sj-mi>ttthy  would  at  once  be  a  'cniisoio«siio<9 
of  kind'  and  the  objective  reactions  would  be 
indicative  of  'Jrind.'" 

The  quality  of  Professor  Giddin^^'  dishon- 
esty is  now  revealed.  In  a  review  of  Pro- 
fessor Baldwin's  book  Professor  Oiddinga  has 

put  in  'h'-  WAy'  crrliiiii  f]ilr!::~  tli  it  Professor 

Baldwin  had  put  in  'his  way'  in  .\ppcndi.\- 
D,  and  Professor  Baldwin's  way— in  Appendix 
1> — consists  in  putting  quotation  marks  almut 
Giddings'  way. 

In  conclusion  I  would  repeat  with  Profcs^snr 
Rmal!  'there  is  glorj-  enough  tO  gO  round.' 
Tills  nif  an-  (hat  it  is  not  noce«^nrv  t.>  x  ilify 
other  scientists'  efforts  and  work  in  order  to 
Taiie  the  nhie  of  one^s  own  oontributions.  If 
Professor  Baldwin  would  only  romember  what 


he  owes  to  'SI.  Tiirde  lie  would  certainly  hesi> 
tatc  to  accuse  others  of  plagiarism. 
Vkw  Y«  Cur.  Qvmxw  Tom. 

OASNBoiB  DfarrruTioN. 

TtrE  Advisnrj-  Cr.rnmittce  in  Astronomy 
will  be  glad  to  receive  information  or  sugges- 
tions, regarding  investigations  in  astnmomy 
which  should  be  aided  hy  the  Carnegie  Insti- 
tution. It  i«  advisable  that  applications 
should  be  made  as  soon  as  possible.  They 
may  be  addressed  to  the  Chairman  of  the 
Conuuittoe,  Cambridge,  Mass. 

EowABD  C.  Pickering,  Chairman, 
Lbwis  Boss. 

Gkoroe  E.  Hale,  Secretary. 
S.  P.  La-nolet. 
StUGS  Newoomb. 
CAitBBUMC,  ICarcb  fift,  IW&. 

8B0BTBB  AMnClMB. 

PISCHAROE   FROM    HOT   PLATINUM  WIRES. 

During  the  past  year  I  have  been  investi- 
gating the  discharge  from  a  hot  platinum  wirQ, 
anil  the  results  of  this  work  may,  perhaM  bo 
of  interest  to  others.  An  article  has  been  re- 
cently published  by  Kutberford*  on  the  same 
subject,  in  which  he  determined  the  Tslodly 
of  tlio  positive  ions  and  showed  that  at  higher 
temperature  tlieir  average  velocity  was  less 
than  at  lower.   Ify  own  work  was  intended  to 

compare^  tlic  \'(lucitii:3  ol  tlir-  ]j'>«ifiv('  imd  neg- 
ative ions  and  to  explain  as  far  as  possible  the 
decrease  in  the  velocity  at  higher  tempera- 
tures. 

By  a  method  similar  to  one  which  I  had 
previously  used  in  studying  the  discharge 
from  a  flamof  it  was  shown  that  tbo  avwagt 
velocity  of  the  positive  ions  is  preater  than 
tliat  of  the  negative.  By  a  method  similar 
to  one  uaed  by  Zetwiyt  it  ww  ahown  Ottt  d» 
most  rapidly  movinfj  positive  ion;?  IiaTO  a 
greater  velocity  than  the  most  rapidly  moving 
negative  ones.  By  a  modification  of  this 
method  it  was  shown  that  the  most  slowly 
moving  positive  ions  given  off  at  lower  tem- 
perature move  comparatively  rapidly,  but  that 
at  liighair  tantparttorss  aome  are  tent  off  whidi 

*  SonEiTCK,  14,  590,  and  FJkfS.  St&tt^  IS,  S81. 

t  12,  65. 

tPkU.  SVnns.  JHoy.  Am.  LohA^  198, 198. 
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are  fully  as  slow  as*  any  of  Uic  ut^ativc 
ones. 

At  luphf-r  frin]iorntnrn<is  the  nir  is  ionizr'd  to 
more  than  mulcculor  distaooea  from  the  wire. 

When  the  air  was  eneloied  within  •  tube 
I  lit-  rail'  of  discharge  became  very  small. 
Apparently  partidee  are  driven  off  irom  tbe 
wire  at  the  hi^ier  temperaturee  wbicti  are 
suspended  in  the  air  within  the  tube.  Thiase 
collect  on  the  ions  and  greatly  retard  their 
velocity.  These  particles  do  not  aid  in  the 
dieeharge^  but  mnii  t  iall>  diminish  it.  Their 
prpsnnrr'  may  also  be  shiiwri  hy  llirir  nctincf 
aa  nuclei  in  the  condensation  of  water  vapor. 

Theeo  particlee  are  foanii  to  be  attracted 
more  by  the  ne|?ative  ions  drawn  fi  nu  a  flutnf 
than  by  the  positive.  It  is.  tliercturc,  prob- 
able that  they  cauee  the  negative  ione  in  the 
discharge  from  the  wires  tO  have  a  amaller 
velocity  than  the  positive. 

Their  presence  is  also  shown  when  the  wire 
is  heatod  in  hydrOigan*  althougfa  to  a  i^maller 
extent.  It  thorofore  geem?  probable  that  they 
arc  particles  ot  platinum,  and  not  of  an  oxide 
of  platinnni. , 

When  the  wire  is  first  heated  in  a  vacuum, 
the  discharge  is  much  larger  than  at  any  time 
afterwards.  Heatiiiff  the  wire  in  hydrogen 
largely  restores  to  it  the  power  of  producing 
discharge.  At  least  somo  of  the  discliazge 
would  therefore  appear  to  be  earned  by  oo- 

cluded  hj'JroL'i'n. 

The  rate  of  discharge  in  a  vacuum  is  much 
larger  than  in  air,  but  it  was  found  to  be 
imptaeticable  to  Und  the  velcei^  of  the  ions 
in  a  vacuum. 

A  complete  account  of  the  work  will  be 
given  soon  in  th«  PAy«i«aI  JEavitw. 

0.  D.  OmuK 


PALJiOS  TOLOGICA  I.  KOTKf^ 
NOIll'U    AMEHICAX    F.I.Kl'H  A  Mioa. 

Ant  one  who  has  had  occasion  to  study 

t'ither  the  elephants  or  mastodons  of  North 
America  needs  not  to  be  told  that  the  species 
of  each  are  very  indefinitely  known  and,  for 

the  most  part,  very  im|>erfectly  characteiiied. 

Most  of  tlio  sijccies  are  bascil  on  treth,  one  or 
two  on  a  single  tooth,  or  at  the  be«t  the 


t'.c^riptioa  includes  fragment's  of  the  jaw. 
Speeimena  which  have  been  gradually  aoea- 
!i;)iliitinc:  in  the  V.  S.  National  Museum  make 
it  possible  to  at  least  commence  the  revision 
of  the  speotes  of  our  etlephanta,  while  tha 
material  that  has  Icon  A':ifli«T<il  ly  tlic  fiold 
parties  of  the  American  Museum  of  Natural 
Ilistory  will  throw  much  more  light  on  the 
subject. 

Of  true  elephants  ihoro  appear  to  lx>  three 
good  species,  Elephns  primigenhis,  E.  columhi 
and  imperaior.  The  first-named,  the  north- 
"in  m.ammoth,  a  spccirs  of  jnodorate  size, 
having  teeth  with  narrow  enamel  bands,  seems 
to  have  ranged  Irom  Alaska  southeasterly  to 
al.out  the  latituil.^  of  WnslunKt-.n,  D.  C. 

A  line  drawn  from  Washington  to  St. 
Louis  and  thence  northwestward  to  Tietoria, 
B.  C,  would  rouj.'lily  mark  the  southern 
boundary  of  its  habitat.  To  the  south  of  this 
Itne^  extending  to  Florida  and  to  the  city  of 
^roxieo,  is  found  Shpha»  eolumbi,  a  much 
iiiiTrer  animal  on  fbe  nverncre  limn  tli.?  north- 
ern species,  having  tccih  with  coarser  enamel 
bands.  There  seems  to  be  an  overlapping  of 
the  two  species,  especially  in  tlio  n  irthwcstem 
United  States,  as  noted  by  Professor  Cope, 
and  along  this  tine  it  is  difficult  at  times,  if 
not  iinpo^-ilb'e.  to  tell  from  wliioh  of  the  two 
species  individual  teeth  have  come.  Fully 
grown  examples  of  this  species  mast  havtt 
attained  a  height  of  thirteen  feet. 

EUpha$  imptnUor  was  based  hy  Leidy  on 
an  imperfect  vpfw  molar  from  the  vail*  y  of 
the  Niobrara  distinguished  by  its  great  size 
and  extreme  coarseness  of  structure.  This 
specimen  long  remained  unique  and  was  final- 
ly considered  hy  Leidy  to  be  the  same  as 
E.  americanus  or,  more  correctly,  E.  columhi, 
siuce  the  former  name  is  unusable,  being  a 
synonym.  Last  fall,  however,  Ifr.  W.  H. 
11'. Imps  obtained  in  Indian  Territory  o  con- 
siderable number  of  teeth  of  both  Elephat  and 
Uastodon  from  the  same  spot,  eomj^sing 
molars  of  M.  americanus,  E.  columhi  and 
some  referable  to  Leidy's  E.  imperaior. 
Teeth  of  this  species  may  be  distinguiahed 
ftom  similar  teeth  of  B.  eeivmbi  by  their 
conrw  struchirf.  the  Inrfrc  amount  of  cement 
and  the  small  number  of  enamel  plates.  Thus 
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ail  upper  molar  of  E.  lwp''riifor  lius  17  rr<K~ 
ridgeii  aud  one  uf  E.  coUimbi  21  ur  wiiiio 
the  number  of  ridge*  in  the  lower  molars  are 

respective  1^  aii<!  llii-;  hist  tiring'  ,in  <-sti- 
mate  uwiug  tu  tlie  luck  uf  a  purXecl  ^pcciiucu 
for  eomparisoiu  In  each  caae  the  molais 
of  E.  eolumbi  are  smaller.  TIiub  Leidy's  spe- 
eiei  mar  he  considered  as  definitely  estab- 
Ushed. 

The  mastodons  are,  m  species  go,  in  a 
badly  inixol  cuinlitioti,  and  cvon  f!ie  Htatua  of 
the  aliundant  and  widely  distributed  Mastodon 
amttrieanut  is  by  no  meana  so  well  defined  aa 
one  could  wish.  The  last  molar  of  this  species 
varies  enormously  not  only  in  size,  but  in 
proportioaB  and  eharaeter  of  the  enamel,  and 
while  the  typical  Inst  molar  has  four  cross 
crests  and  a  heel,  there  may  be  four  cross 
erestB  only,  or  Ave  cioas  crests  and  a  heel. 
Moreover,  while  the  enamel  is  usually  quite 
smooth,  it  is  often  more  or  less  rugose,  in 
some  instances  bein^  decidedly  wrinkled,  and 
M.  rugosidens  of  Ix^idy  is  imdouVitedly  based 
upon  a  tooth  of  this  character.  A  fino  serir-s 
of  teeth  obtained  by  Mr.  W.  H.  Holmes  at 
AftOB,  Ind.  Terr.,  sfaom  ibe  great  range  of 
Tariatinn  in  the  t(H>th  of  M.  americuniui. 

M.  shcpardi,  once  called  oh^curus^  from  Cali- 
fornia, is  a  good  species,  characterized  by  * 
small  narrow  la^^t  molar  and  by  the  partial 
interruption  of  the  valleys  on  one  side.  The 
true  Xatiodon  ohscurux  is  a  species  founded 
by  Leidy  on  an  iiniitrf't  t  last  molar  from 
North  Carolina,  described  and  figured  on 
plate  XXYIl.,  fipure  1(5,  of  the  Fxtinet  Mam- 
malian Fauna  of  Dakota  and  Nebru.ska.  Thk 
si)e<'ie-5  is  so  far  definitely  known  from  our 
eastern  coaat  from  Flori<ia  to  .Maryland,  aud 
the  speeimena  described  as  JIf.  /fortdaniia  must 
\tf  kii'iwn  fi-?  ^f.  fih.^rnnis.  The  wfitiT  pload-^ 
^ilty  to  having  overlooked  this  when  editing 
Dr.  Leidy*!!  posfhnmoua  paper  on  fomil  verte- 
brates from  the  Alachua  Clays. '  It  is  prob- 
able that  M,  urrident  ot  Cope  is  a  slightly 
aberrant  fifth  molar  of  Jf .  Dhseiirus,  although 
it  was  decided  otherwise  in  the  memoir  just 
referred  to.  Dr.  I^eidy  was  perhaps  orer- 
cautiuus  in  making  new  species,  and  described 
no  less  than  three  mastodons  under  the  name 
of  obtcunut.  Am  an  offwt  to  this  it  may  be 


said  that  there  is  reason  in  Uli^  v.  dial  Pro- 
fessor Cope  wcut  to  the  opposite  extreme  of 
describing  one  species  under  three  namea. 

Mast'iil'^n  mirificiia,  with  a  last  molar  hav- 
ing six  much-wrinkled  cross  crests,  is  another 
well-defined  species,  but  there  are  scTeral 
others  tliat  arc  not  at  pn'sent  well  defined. 
Among  these  is  :U.  proavm  of  Cope,  which 
he  doubtfulb'  se]>arated  from  M.  angutlidem, 
and  may  pri)ve  to  be  the  tianic  as  ..V.  ohs''itrus 
(  —  finridiinus)  of  Ix>idy.  The  writer  has 
never  set?u  a  tooth  of  mastodon  from  an 
American  locality  that  was  not  readily  dis- 
tinguishable from  the  Kurnponn  M.  anfjusti- 
deits,  and  ho  ventures  to  duubt  the  occurrcuce 
of  this  species  in  North  America. 

M.  produrhir.  Tope  is  anotlier  dubious  species 
and  so  is  M.  tropicus,  whoso  teeth  as  figured 
by  Cope  are  indistinguishable  from  those  of 
M.  obscuras,  while  the  fig:uro  of  .V.  proavus 
strongly  sugj^csts  the  true  M.  shepardi.  That 
one  tooth  has  one  more  eross  crest  than  the 
other  and  is  more  pointed  at  the  heel  meaos 
little,  as  just  su<  h  differenees  arc  known  to 
exist  in  the  last  molars  of  M.  americanits, 
while  the  last  molars  of  various  mastodons 

appear  to  bo  exeeedinply  VfirrrsMr. 

The  identification  of  the  species  of  masto- 
dons from  scattered  teeth  is,  if  not  impossible, 
at  least  e.\tremel}'  diffieult,  while  the  attempt 
to  identify  species  from  figures  is  equally 
unsntisfsctoiy.  Another  question  on  which 
light  is  needed  is  whether  the  presence  of 
lower  tusks  and  a  long  symphysis  to  the  lower 
jaw  is  a  specific  or  sexual  character,  or 
whether  it  may  not  be  sji.  rit'ir  in  hoiih'  i-aaes 
and  inorcly  indii»ati\f  of  sex  in  others?  There 
arc  certainly  specimens  of  ma^itodou  jawa 
with  and  without  tusks  whose  molars  are  in- 
distingrnishnble.  Tt  ia  to  bo  hoi>ed  that  the 
time  is  not  far  distant  when  we  may  have 
sufleient  good  material  to  place  our  species 
of  mastodons  on  a  satisfactory  haai!!. 

F.  A. 

CURRENT  yOTES  OV  MBTEOROLOOY. 

THE   DU.ST   STORM   OF    MARCH   9-12,  1901. 

Tub  remarkable  faU  of  dust  which  occurred 
over  Eun^  about  a  year  ago  has  been  noted 
in  numerous  short  articles  in  Tarious  seien- 
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tific  journa!?,  but  there  has  until  very  recently 
beeu  no  extended  report  upon  it.  Uellmann 
■nd  Meiiuirdiu,  of  tlw  PntMian  Meteoroloe^ 
ical  Institute  in  Berlin,  have  just  issuo^l  an 
ei«lx>rate  monograph  on  this  subject,  with  the 
title  'Der  Oroeae  Staubfall  vom  9  bis  12  M arz, 
1901,  in  Nordafrika,  atid  und  Mittelcuropa 
(Ahhand!.  K.  I'reus-^.  Met.  Inst.,  II..  1),  TIr' 
region  over  which  the  dust  fell  extended  from 
\h»  deaeit  of  M>utfa«ni  A]g«ria  north  to  aoatili- 
em  Denmnrk,  t.  e.,  over  a  distance  of  more 
than  25°  of  latitude.  There  were  dust  storms 
in  touth«m  Algerift  on  March  8-10;  and  as 

the  dtiSt  \vat>  carried  nortluvnrd  it  fell  in  Italy 
and  Sicily  on  March  10;  over  the  eastern  Alps 
on  the  night  of  March  10-11;  in  oontral  Oar- 
many  on  the  forenoon  of  the  Uih;  in  norths 

wostom  Germany  on  the  afternoon  and  even- 
ing of  the  11th  and  in  southern  Denmark  on 
the  ni^ht  of  the  llth-12tb.  In  Alf^ria  and 
Tunis  tho  fall  wns  nf  Hii=;t:  in  Ttnly  thorf*  was 
a  fall  of  duist  during  u  dry  stormy  sirocco,  and 
rain  heavily  charged  with  dust  also  felL  In 

Austria!  rnnp-ary  and  farther  north  tho 
piienomenun  waa  everywhere  associated  with 
form  of  precipitation  (rain,  snow,  frosen 
rain,  eft  /l.  The  amount  of  dust  which  frll 
to  the  ground  decreased  from  south  to  nortL 
Ificroaoi^ical  examinations  of  the  d^Kwit 
collected  in  various  places  make  it  plain  that 
the  dust  was  of  terrestrial  origin — an  teolian 
deposit  resulting  from  the  disintegration  of 
roeha  in  a  tle^crt  region.  The  particles  became 
finer  ami  fiin»r  witli  iticrptifing  distniif  e  from 
thbir  source  in  southern  Algeria,  and  there 
was  noted  a  decrease  in  the  peroMitage  of 
qiiai'/  fr  rn  south  to  north.  The  northward 
progression  of  the  dust-fall  was  associated 
with  the  advance  of  a  barometric  depmasion 
from  Tunis  in  a  north-northenst  direction  to 
the  southern  shore  of  the  Baltic  Sea,  as  shown 
on  the  daily  weather  maps,  and  the  preatmea 
at  an  altitude  of  2,500  n.  above  aea  level  like- 
wise indicate  the  presence  of  a  southerly  cur- 
rent from  Tunis  to  central  Germany.  The 
velocity  of  this  uppi  r  current  was  found  to 
be  70  km.  nn  h'Htr.  ;nnl  lli.'  ilii-t  -fall  itself  also 
progrosaed  northward  at  the  same  rate. 

The  report  of  Hellmaan  and  Meinaidva  ia 
illustrated  hgr  means  of  several  eharta  show> 


iiif,'  the  iirt'Ssiurt'S  at  s^ea  level  and  at  2,500  m.; 
the  distribution  of  tho  dust  over  £urope;  the 
distrihntiim  of  precipitation  on  Itareh  IS,  at 
7  A.M.,  and  the  distribution  of  temperature  on 
March  11  and  12.  'Der  Grossc  Staubfall' 
will  prove  of  special  interest  to  geologists  and 
to  geugrapheri*,  as  well  as  to  the  meteOR^O- 
gists  for  whom  it  waa  pnmanir  written. 

UBTEOOOLOaiOAL  OBABT  OP  THK  fOMUt  UKKS. 

TuE  '  Mctorvrolopiefll  Chart  of  the  Great 
Lakes,  Summary  for  tho  Season  of  1901,'  by 
A.  ;r.  Henry  and  N.  B.  Oonger  (U.  6.  Weatiier 
Bureau),  prrsruis  a  nuinluT  of  iiitorcstitig 
facta  oonoerniug  the  meteorology  of  these  im- 
portant bodies  of  water.  The  navigation  seft> 
son  of  brought  a  record  of  37  total  losses 
of  vesi^els  from  wither  conditions,  and  11 
from  other  causea.  In  addition,  140  vwrnls 
were  more  or  leas  damaged  by  weather  oondi- 
tion«.  and  of  the«e,  ^4  cases  were  due 
directly  to  fog.  The  total  number  of  Uvea  lost 
through  stormy  weather  was  90.  llontUy 
and  nnnual  normal  fog  charts  are  published 
with  the  present  bulletin,  embodying  the  re- 
sults of  four  yeaie  of  fog  obaervations.  More 
fog  ia  encountered  on  Lake  Superior  than 
elsewhere,  and  the  conditions  of  fog  forma- 
tion  are  better  understood  there.  On  Lain 
Michigan  sonte  of  the  fogs  form  in  the  sum- 
mer a  short  distance  out  from  shore  during 
early  morning,  and  dissolve  under  the  increas- 
ing warmth  of  the  sun*s  rays.  The  early 
morning  land  and  lake  breezes  oftf-n  r>nuse 
banks  of  fog  to  form,  sometimes  as  iow-lying 
fog,  end  at  other  timee  as  dense  banks, 
with  frequent  openiii;,'>  of  clear  weather.  In 
autumn,  when  cyclones  move  in  from  the 
southwest,  a  blanket  of  fog  appears,  and  may 
last  one.  two  or  three  days,  with  only  an  occa- 
sional clearing. 

TUB   SEI.SMOGBAPII   AS  A  ilKSIlUTlVE  BAROMETER. 

In  a  recent  number  of  the  Quarterly  Jour- 
nal of  the  Jloynl  Meteorological  Society  (Vol. 
XXVII..  1901,  293-298)  there  is  a  paper  on 
'The  Seifimoirraph  as  a  Sensitive  Barometer,' 
by  Mr.  F.  Js'apicr  Denison,  of  Victoria,  B.  C. 

A  Mibe  aeismograiph  was  installed  ia  1808 
at  the  MeteoroloigiMl  OAoe,  ^ctoria,  and  the 
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author  has  sinoc  that  time  enmparod  its  move- 
meats  with  the  ciutQgea  of  utmosphcric  pres- 
suie  recorded  by  his  aerograplL  He  finds  that 
when  the  barometric  prrssnro  is  high  over 
the  Pacific  slope  from  British  Columbia  south- 
ward to  Oalifomia.  whik  off  the  Padfie  coeat 

tho  hiirnmrti-r  is  comparatively  low,  the  hori- 
zontal pendulum  of  the  seismograph  tends  to 
move  towards  the  eastward.  When  an  exten- 
sive storm  arra  ia  approacliing  from  the  •wost- 
vrnrd,  and  often  eighteen  to  twenty-four  hours 
before  the  local  barometer  begins  to  fall,  the 
pendulum  of  the  seismograph  swings  steadily 
fn  thf*  eastward,  atv!  in  the  event  of  a  well- 
marked  high  area  following,  the  pendulum  will 
hegin  to  swing  towards  the  westward  before  it 
pi>>-iM.'  lo  ns.t'rfaiii  this  aiea's  position  on 
the  current  weather  charts 

R.  DsC.  Wa«d. 

Hmwmd  XJmnatnt. 


The  National  Academy  of  Sciences  will 
hold  its  annual  statod  session  at  Washington, 
begiuning  on  April  16. 

Professor  T.  R  Crocker  has  been  elected 

chairman  of  the  executive  cnminittrr  to 
arrange  for  the  reception  in  honor  of  Lord 
Kelvin,  whidi  will  be  given  at  Columbia  TTni- 

versity  on  the  evening'  t,f  April  21. 

Tub  University  of  Wales  will  fnrtftr  its 
doctorate  of  science  on  Lord  Kelvin,  Lord 
Liater  and  Mr.  Alfred  Bossel  WallaosL 

ILYkumoloff  has  been  elected  a  correspond- 
ent of  till'  Paris  Acaden)y  of  Scicnrrs  in  the 
section  of  agriculture,  in  the  room  of  the  lata 
Sir  John  Bennet  Lawes.  M.  BaiUaud  has  been 
elected  caT<es|Mm6e&t  in  the  section  of  astron- 
omy. 

Db.  EwAtiO  HESUiQ,  prof^sor  of  ph^'siology 
in  the  Medical  School  at  Leipzig,  has  been 
elected  a  corresponding  member  of  the  Munidi 

Academy  of  f'cicnef's. 

At  the  annual  general  meeting  of  the 
Geological  Society  of  London,  on  February  SI, 
the  president,  Mr.  J.  J.  H.  Teall,  F.RS.,  pre- 
sented the  balance  of  tlw  proceeds  of  the  Lorell 


Coological  Fund  to  Dr.  Whoelton  TTInd, 
F.ILC.S.,  of  Stoke-on-Trent,  stating  that  the 
council  of  the  Society  had  made  the  award  as 

a  mark  of  their  appn-ciation  of  his  enthusi- 
astic labors  among  the  carboniferous  rocks  of 
this  country. 

Dr.  Theodore  P.\rL,  professor  of  chemistry 
in  the  University  at  Tiihinpcn.  ha-i  Iicl'Ti  called 
to  the  directorsliip  of  the  Inipcriai  iioard  of 
Health  at  Berlin^ 

M.Savorgxax  de  BRAZZA.the  Italian  explorer 
in  the  service  of  the  Frcncli  Government 
lias  tieen  granted  a  pension  of  10,000  francs. 

Dr.  S.  Wkir  IfiroHBLL,  who  has  for  ovw 

thirty  years  been  associated  with  the  Philadel- 
phia Orthopedic  Hospital  and  Infirmary  for 
Nervous  Diseases,  has  resigned  as  senior  phy- 
sician, liut  remains  ns  cno  of  the  consultants. 
Dr.  John  K.  Mitchell  has  boon  elected  to  the 
vacancy  caused  by  his  futhcr's  wi(h<ir;nval. 

It  is  said  that  the  Hon.  Andrew  D.  White 
will  retire  from  the  ambasaadorship  to  Ger- 
many in  NoTember. 

A  coMMiTTEr,  has  been  formed,  under  the 
presidency  of  Professor  von  Zittel,  for  the 
erection  hi  Unnich  of  a  memorial  of  the  late 
Professor  Max  von  Pettenkofer. 

Professor  Albert  Ru'LEV  Lf:En'^,  since  1S71 
professor  of  chemistry  in  the  Stevens  Insti- 
tute of  Tedmology*  died  on  Mardi  14  at  the 
afJTc  of  fifty-eight  years. 

Dr.  JonAN'xv:s  runT^T^rrt  Kiinge.  head 
botanist  of  the  Botanical  Gardens  at  St. 
Petersburg,  haa  di^d  at  the  age  of  fifty-one 

jf-ars. 

Tin:  death  is  announced  from  St.  IVters- 
imrg  of  Major-Gcneral  Pewzoff,  known  for  his 
explorations  in  Central  Asia,  Mongolia  and 
Tibet. 

At  a  meeting  of  chemistry  teachers  held  at 
the  Hotel  Albert,  N.  Y.,  March  20,  the  Chem- 
istry Teachers*  Club  was  organised.  A  con- 
stitution  was  adopted,  and  the  following  ofE- 
oers  were  elected:  A.  C.  Hale,  Freaidenl;  JL 
H.  JuUer,  Viee-Prendent;  A.  L.  Arey,  Trtot- 
iirer;  M.  D.  Sohon  (Peter  Cooper  Hi|^ 
School) »  Secretary. 
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Afteii  paying  all  the  expenses  of  the  lost 
mtemational  medical  congrees,  a  ampins  of 

nlniut  40,(KK)  francs  is  loft.  The  committee 
eocpect  to  npply  tliia  sum  aa  au  eodowment  of 
U  tricnniul  prize  to  be  awarded  at  future  con- 

gKaB68> 

Lord  Walsixoham  has  piven  to  the  Hiitif^h 
Mnaeum  (2jatural  UiBtor^)  lus  collection  of 
bttttevfliea  and  motlw.  This  oollection  of 
microlepidoptera  contains  over  200,000  speci- 
mens, and  in  probabljr  the  largest  and  most 
valuable  in  the  world.  It  indudes  the  Zeller, 
Hoffman,  Cbriatopli  and  other  collections,  and 
contains  many  tj'pe  si>ecimens.  Lord  Walsiuff- 
ham  has  himself  published  numerous  mono- 
graphs on  ibe  ntierolepidopten. 

TiiE  University  of  Cincinnati  has  ordered 
for  its  observatory  a  refracting  toloscopo,  with 
an  objective  of  16  inches,  from  the  Alvau 
Ghrk  k  Sons  Corporation.  The  obsemtory 
nt  CiiU'iniiati,  esijibli-tii  .1  in  1SJ2.  .  i  r  of 
the  oldest  in  tlie  country,  and  has  during  the 
last  twenty  years  been  under  the  direction  of 
FlrofeBsor  X.  G.  Porter. 

Tnf  tn.-jC'Tii-f oV.^on-.itriry  nt  Nirr  waA  cfan- 
pclled  to  remove  to  Mount  Mouuier,  owing  to 
interference  by  the  eleetrie  troltay  oar  Byatem, 
and  is  Buing  the  company  for  O0|000,  the  ccet 
of  removal. 

CuMMissiMXEB  QeottOG  M.  BowKita  has 
selected  a  plot  of  thirty  aeree  of  land  near 
Tu|)elo,  Misst  for  a  new  Government  &h 

hatchery. 

Profgssor  0.  B.  Davekport  and  Dr.  U.  C. 
Cowles,  of  the  UniTersity  of  Chicago;  Fro- 

feeeor  W.  S.  Leathers,  of  the  University  of 
Mississippi,  ami  a  number  of  graduate  stu- 
dent-s  of  the  University  of  Chicafro  visited 
Mississippi  Sound  from  March  15  to  31.  Mak- 
ing' its  hr.cilqimrtcrs  af  Bilnxi,  Miss.,  the  party 
worketi  on  the  mainland  on  l)ecr,  Ship,  Cat, 
Horn  and  Chandeleor  Islands  and  in  the 

Sotiri'!.  vtTi'.ili-'?  ill  iH-i/l. >u'> .  varintion 

and  g«'<jgrui»hical  distnbutii/u  win-  iiiiiili-. 

Tub  following  are  among  the  lecture  ar- 
nmgemrata  at  the  Royal  Institution,  after 

Fa>l(  r:  Hr.  Allan  ifacfadyen,  three  lectures 
on  'Ucccnt  Mctliods  and  liesulu  in  Biological 


inquiry';  Professor  Karl  Fcarsoix,  three  lec- 
tures on  the  'Laws  of  Heredityi  ^tfa  Special 
Reference  to  Man'  (the  Tyndall  lecturi*>. 
Professor  Dewar,  three  lectures  on  the  'Oxy- 
gen Group  of  Elements';  Dr.  A.  Smith  Wood- 
ward, three  lectures  on  'Recent  Geological 
Discoveries.'  The  Frirlav  t\ining  meetings 
will  begin  on  April  11,  when  Professor  Dewar 
will  deliver  a  discourse  on  'Problems  of  ths 
Atnii'-plii  rc.*  SuccpciltTJ?  Fridny  cvcriing 
discourses  will  he  delivered  by  Sir  John  H. 
A.  Ifacdonald,  Dr.  J.  Maekenaie  Davidaou,  Sir 
Kobert  liall,  Sir  Benjamin  Baker,  ProfeaMr 
A.  E.  Tut  ton  and  others. 

Dr.  L.  a.  Bacer  will  give  the  following 
illustrated  aeries  of  leetmcs  on  'Terrestrial 

^fami'  tism'  at  tli--  .T.ilins  Hojdcins  UniTBT' 

sity  frcin  .""t  to  0  JMI. : 

April  "The  Principal  Pheaomana  of  Uw 
Earth's  Magnetiaai.' 

April  2<J— 'The  1  iistraawnts  and  Metbods  «f 

Magnetic  Hurvoya.' 

April  30—'  The  Objects  and  Kesulta  of  Magnetic 

Snrveyt.' 

May  1—'  T)ic  Pro^cnt  SUtUS  Ci  the  TbeOfJ  flf 

the  Earth's  Magruiivin.' 

TiiK  annual  meeting  of  the  German  Public 
Health  Association  will  he  held  this  year  in 

Miinti^h  from  September  17  fn  20.  The  fol- 
lowing questions  are  proposed  for  discussion: 
(1)  The  Hygienic  Supervision  of  Water- 
courses; (2)  Town  and  Country  in  their  Sani- 
tary Kelations  and  the  Sanitation  of  Rural 
Districts;  (3)  Damp  Dwellings:  Cause,  Influ- 
ence on  Health,  and  Measures  for  Ameliora- 
tion; (4)  Influence  of  Quackerj-  on  the  Health 
and  Life  of  the  Population;  (5)  The  Baking 
Trade  fr  ^n  a  Ifygienic  Standpoint  in  regard 
both  to  Trade  and  the  Consinner. 

Thk  Peary  Arctic  Chib's  s^tcnni  hnrqiie 
Windward  has  arrived  at  New  Yorit  from 
Brigus,  N.  F.,  where  it  has  been  wintering 
■"inco  its  return  from  the  Arctic  last  Septem- 
ber. The  vessel  is  to  have  new  engines  and 
boileia  installed.  It  will  vsturn  to  the  Avotio 
regions  this  summer  for  Lieutenant  Peniy. 

Titk    LnTiilmi    Twjirv    prints    snme  details 

regarding  tiie  Prench  hydrographic  expedi- 
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tiou  to  Ixulo-Ciiiaa  uuder  Lieutenaut  Hevond. 
It  hn  began  ita  bbon  in  the  SiAuiMe  Penin- 
sula by  preparing  maps  of  the  bay  of  Katu- 
pong  Soiu  and  the  gulf  of  Ha  Tiea.  On  the 
completion  of  this  work  the  ship  will  rettim  to 
the  eastern  coast  of  Indo-China,  where  it  will 
remain  a  month,  in  order  to  give  the  mission 
time  to  verify  the  plans  of  the  mouths  of  ilie 
lyUkonff.  The  eoveditioa  will  then  careful^ 
reconnoitre  the  whole  ooo^t  of  Aimm,  a  work 
the  duration  of  which  it  is  impossible  to  esti" 
mate,  and  viQ  subaequently  spend  ■evenil 
months  in  Tongking.  The  rest  of  the  time 
will  be  devoted  to  verifying  the  reaults  pre- 
^Uflly  readied.  Besides  ita  work  of  preparing 
maps*  tlie  e^^edition  will  aim  at  gathering  all 
fr'MiornI  geographical  infonnation  of  intoest. 

The  IToiJsp  committr*  on  interstate  and 
foreign  commerce  has  voted  to  report  the  Hep- 
biiin  Pure-Food  bill  to  prevent  the  adultera- 
tion, misbranding,  and  imitatioTi  of  foods, 
beverages,  drugs,  etc.,  and  regulating  inter- 
state traffic  in  such  goods.  The  bill  was 
framed  by  the  National  Pnre-Food  Congress. 

Thb  bill  appropriatinjj:  .flO.nOO  for  experi- 
menting on  the  destruction  nt  m. -quitoes  in 
New  Jersey  has  been  defeated  in  the  senate 
by  a  vote  of  fl  to  10. 

We  Uwm  from  the  British  Mtdieal  Jotimol 

that  it  is  reportnl  ili:it  Pri  fessor  Kmil  v. 
Bebring  (Marinirg)  wiil  givo  the  amount  of 
tile  llTobd  priae  re<%utly  awarded  him  ($40,- 
OOO)  to  the  Prussian  State  for  the  ix^rmanont 
cndown»cnt  of  the  Institute  of  Experimental 
Therapeutics  founded  by  him  in  the  Univer- 
sity of  Marburg.  The  gift  is  to  be  devoted  to 
the  proerctitinn  on  a  large  scale  of  the  re- 
searches on  scrum  initiated  by  Professor 
Bebring.  The  fact  may  appropriately  be  re- 
called that  several  years  ago  Profe-sor  von 
Bebring  gave  the  half  of  a  French  prize 
awarded  to  him,  equivalent  to  a  sum  of  $5,000, 
in  furtfaeranoe  of  serum  reaewrdi. 

The  report  of  progress  of  stri  jmi  tm  asiur. 
ments  for  the  calendar  year  l»9i«,  by  Mr.  F. 
H.  Ifewell,  with  the  two  accompanying  papers 
noted  below,  has  been  issued  as  Part  IV.  of 
the  Twenty-first  Annual  Eeport  of  the  United 


States  Geological  Survey.  The  whole  makes 
a  volume  of  7($B  pages,  iUnstrated  fay  166 

plates  and  320  figures,  including  A'iowS  of 
rivers  and  the  methods  of  measuring  them, 
with  maps  and  diagrams  of  river  flow.  In 
file  report  of  progress,  tables  of  maxlmimi, 
miniiinijii,  and  rnr-an  discharge  of  streams  in 
various  parts  of  the  United  States  are  given, 
,  and  other  data  of  use  to  engineers  and  invest- 

ors,  as  wpH  ns  to  fhc  pultlic  in  trciiCTri].  Fol- 
lowing the  report  of  progress  of  stream  meas- 
urements is  a  paper  by  Ur.  X.  H.  Darton, 
giving  a  preliminary  descriiilion  of  the  geol- 
ogy and  resources  of  the  southern  half  of  the 
Block  nills  and  adjoining  regions  in  South 
Dakota  and  Wyoming.  The  volume  doees 
with  a  paper  by  Mr,  Willard  I).  Johnson  on 
the  'High  Plains  and  their  Utilization,'  giv- 
ing a  description  of  the  strwctiire  of  the  Great 
Plains  region  of  \vi'-,f(  i  ii  i<;iiisa-?  and  adja- 
cent states,  and  discussing  the  occurrence  of 
water  under  ground. 

The  London  TimM  states  that  at  the  lost 
meeting  of  the  council  of  the  Royal  Gco- 
prnphical  Society  it  was  decided  to  recom- 
mend Sir  F.  D.  Lugard  and  i^Iajor  Moles- 
wort  li  Sykes,  as  recipients  of  the  two 
Koyal  modak  for  the  present  year.  Since 
18BS  Sir  Frederick  Lugard  has  served  in 
tropical  Africa,  first  in  Xyasalund,  next  in 
what  is  now  British  East  Africa,  theu  in 
Uganda,  and  since  then  in  Ngami  Land  and  in 
Northern  Nigeria, where  he  now  liol  ls  flu-  posi- 
tion of  high  oonunissioner.  During  the  four- 
teen years  of  his  African  service  in  countries 
\ory  little  known,  he  has  always  devoted  much 
jiersonal  attention  to  the  geography  of  tlie  Jis- 
tricts  tlirough  which  he  passed,  makin^j  maps 
iini  plans.  Major  Sykes  has  been  awarded 
the  modal  for  his  joumej-s  in  Persia,  extend- 
ing over  nine  years.  Many  tliousands  of 
square  miles  of  good  nfapping  have  been  ob- 
tainwl  by  his  po!ifi(:ul  n-siVfunce,  independ- 
ently of  the  largo  area  for  the  geography  of 
which  he  has  been  personally  responsible.  The 
other  awards  of  the  Society  have  been  made 
as  follows:  The  Murchison  grant  to  Ur.  J. 
Stanley  Oardiner,  for  his  resnrebes  in  Puna* 
futi  Island  in  the  Pacific,  and  the  Maldivu 
Islands  in  the  Indian  Ocean;  the  Gill  memo- 
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rial  to  Mr.  G.  G.  Chisbolm,  £or  tbc  services  ho 
has  rendered  daring  twoily-five  yeus  to  gw 

grapliical  education  by  text-booka  of  varioua 
kinds,  utlases,  and  leoturw,  oU  of  a  IiIkIi 
standard  of  value.  M  trail  as  for  his  geo- 
graphical inveatigutioiis,  among  other  subjec-ttj 
into  cataracts  and  wan  rfal!-,  and  on  the  sites 
of  towns;  the  Back  grant  to  Lieutenant 
Aindrap,.of  the  Danish  uayj,  fm  lua  two  Toy- 
ages  of  i^xpl' irntion  to  the  east  rna-^t  of  Oroon- 
land,  during  which  he  survcyeil  and  mapped 
in  detail  mtuh  of  the  ooast  hitlierto  unknown 
or  iini>crfecti.v  maprc'l:  flic  P^  .  k  mvar  l  t.i  Atr. 
J.  P.  ThomBon,  the  founder  of  the  (Juecna- 
land  branch  of  the  Australian  Qeograpbieal 
Society,  who,  by  his  writings  and  in  other 
ways,  has  done  much  to  promote  the  interests 
of  geography  in  Quwnaland. 

UMVKKSITY  4  Y/>  EDLCITIONAL  XEWS. 

Uabvabo  Umversity  hm  received  three  large 
bequests:  $450,000  fnnn  the  late  Geonge 
Smith,  of  the  class  of  '53,  to  be  used  in  erect- 
ing three  domitories;  $1UU,0UU  without  restric- 
tion trom  ih»  late  Bobert  0.  Billings,  of 
.iMitiMica  Plain,  and  $100,000  from  the  late 
Jacob  Whwlock,  of  Worcester,  Moss.  Mr. 
Wheclock  olso  bequeathed  $100,000  to  Clark 
University,  and  Hr.  Billings  bequeathed  $100,- 
000  I  n<  h  to  the  Massachusetts  Institute  of 
Technology  and  the  Boston  Museum  of  Fine 
Arts. 

Barnard   College.   Columbia  UniTonity* 

has  ndflf'd  .?5W,n00  to  its  endowment,  one  half 
having  been  given  by  Mr.  John  D.  Rocke- 
feller and  the  other  half  havincr  been  oolleeted 

as  n  condition  of  this  gift. 

By  the  will  of  George  L.  Littlcfield,  of 
Vmndmet,  Brown  Univeraity  receives  $100,- 
000  for  the  estal  lislnnent  of  a  chair  of  Amcri< 
can  history  and  tlic  rrfidno  of  the  estate, 
whicli,  it  is  said,  may  ttinuunt  to  $iiOO,000. 

Bt  the  will  of  Mta.  8.  P.  Loos,  of  N«w  York, 
Washington  nud  Lee  University  reeoives  a 
bequest  of  $3fi,iMMi. 

SiH  William  McDonald  has  given  McCiill 
University  $20,000  for  the  purchase  of  books 

Tic.vled  for  the  restmrch  work  of  stiuipiits  in 
arts,  and  has  also  presented  to  the  physics 


building  a  liquid-air  plant,  and  to  the 
wologieal  department  equipment  for  die 
teaching  of  embryologT,-. 

TnK  rliLss  of  '70  ut  Yale  University  has 
established  with  $5,000  a  scholarship,  named 
in  honor  of  I'resident  Hadlep*  triio  waa  a 
ni<  HilrtT  (if  the  class. 

Otukr  gifts  to  educational  institutioos 
inelade  $20,000  to  Carroll  College,  in  Wisoon* 
fr  MSI  Mr.  Ralph  Vorhoes,  and  $5,000  to 
the  Stevens  Institute  of  Technology  from 
Mr,  Alexander  C.  Humphreys. 

We  are  informed  tbat  the  Science  Hall  at 

till'  TJniversity  of  Montana  was  only  partially 
burned  on  ^larch  14,  the  lo6s  fulling  almost 
entirely  upon  the  engineering  department. 
The  foundry,  forge  room,  machine  shop  and 
the  assay  laboratory  in  chemistry  were  gritted. 
The  loss  is  about  $<i.0()0,  fully  insured.  The 
other  laboratories  were  not  injiin  !.  The 
burned  i>ortion  will  i  in  mediately  rebuilt. 
The  origin  of  the  lire  is  unknown. 

Thk  troubles  in  the  Russian  universitica 
and  other  institutions  of  learning  seem  to  be 
very  serious.  It  is  said  that  the  University  of 
St.  Petersburg  will  not  be  open  until  the  au- 
tunm,  and  perhaps  not  then.  In  a  teohnieal 
sell' ">1  ;it  Plock  the  students  set  fire  tr>  the 
building  and  attempted  to  lynch  the  pro- 
feaaota.  About  on«  buadred  students  of  Mos- 
cow T''nivpr«ity  hnvp  hcen  bnnishp>-l  to  Sibsria 
and  about  fiOO  have  been  imprisoned. 

The  Carnegie  Trust  of  tbe  Univeiaitiea  of 
Scotland  has  prepared  ita  first  report.  No 
appropriations  have  as  yet  been  made  for  re- 
search or  the  improvement  of  the  facilities  of 
the  universities.  But  in  aocordanoa  widi  Ifr. 
Cnrnc  (zif's  wishes,  the  ff»e9  of  a  Ian?''  nuniVver 
of  students  have  been  paid,  the  number  at 
eadi  of  the  four  univeraitiea  and  tbe  amount 
of  thr-  fpcs  being  as  follows:  St.  Andrew's, 
268  students,  class  fees,  £2,452  lea.;  QUngow, 
828  students,  class  fees,  £7,$79  lis.  $d.;  Aber- 
deen, 473  students,  class  fees.  £.3,806  Is.  6d.; 
Edinburgh,  872  students,  class  fees,  £0,010  fie, 
Cd. 

Mas  EuAxoB  Maub  Kaar  baa  been  awardiad 

by  tho  WoiiKiii's  College  of  Baltimore  a  for* 
eign  fellowship  in  biology. 
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KNOW,    THEN,  THYSELF* 

LoKO  ago,  as  hiitoiy  meamires  tim^ 
when  our  planet  was  regarded  as  a  flat  diak 

girt  by  an  unknown  sea.  and  honven  was 
uo  farther  away  than  the  fair  summit  of 
Mount  Oljnnpus;  when  learning  centered 
about  the  la  1  r  eurvL'  of  the  Mediterra^ 
iH'(»j!.  ant!  a  kuowlid^'e  of  inu.si(<,  mathe- 
matics and  philosophy  constituted  a  liberal 
edneation,  a  master  mind  emphaaized  the 
seemingly  8ini()le  precept,  'Know  thyself.' 

Centuries  latei-,  when  the  disk  had 
rounded  into  a  sphere ;  when  Jehovah  had 
superseded  Jove;  when  eiviliaatjon  had  be- 
come continental ;  when  the  elassics,  mod- 
ern InTicrnfi'res  and  literature  h.id  l>fi-n 
added  to  the  list  of  sdiolarly  pursuits,  a 
keen  little  Englishman  edioed  the  injunc- 
tion  of  the  ancient  Oreek. 

And  to-day,  when  scientific  researf^h  has 
extended  beyond  the  confines  of  the  habit- 
able portion  of  the  earth,  invaded  the 
depths  of  the  aea,  »plored  the  uttermost 
heifrhts  of  the  atmosphere  and  mapped  the 
heavens;  when  God  is  worshipped  as  a 
spirit  and  ever  more  reveifiilly  as  we  begin 
to  comprehend  the  marvels  of  his  ereatioo; 
when  the  making  of  many  books  has  given 
this  knowledge  entranfo  thrt)n<rh  every  door 
open  to  receive  it,  how  much  more  reason 
have  we  than  had  Alexander  Pope  to  re- 

•  Ailrirt'^s  f.f  rrcsident  of  Ainerirun  Folk-lore 
Society  at  aanual  meeting,  Chicago,  January  1, 
1902. 


Digitized  by  Google 


562 


SCIENCE, 


(K.&  yaL.XY.  Ma  980. 


i'chu  the  advice  of  the  atige  of  old,  '  Know 
thyself.' 

Man  may  boast  that  he  has  conquered  a 

universe,  but  wlial  does  ho  know  almiit  his 
«nrn  nature?  He  betrau  to  siudy  it  but  a 
little  more  tbau  a  gcucratiuu  ago,  when 
the  publication  of  the  *  Origin  of  Speeies ' 
and  the  confirmation  of  the  conclusions  of 
Boucher  i1<'  Perthes  retidered  jirissihle  the 
orgauizalion  of  the  science  of  man. 

Instead  of  a  few  individual  writera  and 
an  occasional  inTestigator  there  is  now  a 
well-trninptl  corps  of  anthropologists.  Act- 
ive national  societies  have  been  formed, 
costly  laboratories  are  maintained,  and  ex- 
cellent journals  are  published.  The  seienee 
is  taught  in  the  landing  universities  of 
most  civilized  countries:  iu  the  United 
States  some  degree  of  instruction  In  it  is 
offered  in  thirty  colleges.  It  boa  seemed 
to  me  wortli  while  to  set  forth  my  reasons 
for  believing  that  anthropology  should  be 
taught  in  ereiy  college  in  America,  both 
because  of  the  information  it  imparts  and 
the  disciplino  it  gives. 

As  a  branch  of  education,  anthropology 
has  passed  the  pioneer  period.  In  some  of 
our  older  institutions,  whers  instruelion  in 
it  has  been  given  for  more  than  ten  years, 
the  number  of  instructors  and  students  is 
continuously  increasing.  Always  offered 
as  an  elective,  anthropology  has  thus  dem- 
onstrated it.<!  al)ility  to  win  its  way. 

As  an  objection  to  the  introduction  of 
this  new  science  it  is  sometinies  said  that 
edtegeemrmnla  ate  already  eroip^d.  But 
with  the  rapidly  extending  elective  system 
the  number  of  courses  offered  far  exceeds 
the  time  limit  of  any  individual.  At  II  ar- 
yard,  for  example,  the  undergraduate 
might  study  nno  hundred  years  before 
Dbtaining  his  bachelor's  degree  if  he  took 
all  the  courses  open  to  him.  I  presume 
that  the  anthorities  of  our  umveirsities  of 
a  htmdred  and  fifty  years  ago  would  have 
coDsidered  their  curricula  threatened  by 


an  uppaliing  congestion  if  to  the  subjects 
of  that  time  had  been  added  simply  the 
increase  of  courses  due  to  the  present 
status  of  knowle<lge  in  those  branches. 
And  yet,  besides  all  these,  additional  de- 
partments—electricity, biolog}',  psychology 
— have  been  admitted,  not  only  enridiing 
the  .scliedule  of  studied,  but  winning  pn>mi- 
nent  rank  therein.  Sifnilacly.  anthropol- 
ogy, '  the  crown  and  completion '  of  the 
sciences,  is  awsnming  its  rightful  place;  and 
I  shall  eii<lrav(ir  to  show  why  it  may  be 
a<ldi.'(l  witli  special  advantage  to  even  a 
crowded  curriculum. 

Since  anthropology  has  become  elearly 
defined  we  hear  fewer  protests  that  it  em- 
hrac'C-s  to<i  much.  Tt.s  very  coraprchensivc- 
ness  is  a  virtue;  for  thereby  it  is  rendered 
suitable  to  serve  ss  a  framework  for  all 
(ithcr  knowledge  w  hatsoever,  a  symmetrical 
framework,  lai-king  which  the  student  but 
too  often  builds  a  series  of  mental  vrater- 
ti^t  eompartmentB,  so  to  say,  that  give  no 
unity  or  harmony  to  the  intellectual  edifice. 

Mathematics,  f'>r  fxainple,  though  a  dis- 
cipline study  based  upon  necessary  reason- 
ing and  thus  perhaps  the  most  remote  from 
anthropology,  nevertheless  finds  its  appro* 
priate  place  in  this  ideal  educational  struc- 
ture. The  anthropologic  student  learns 
that  among  some  peoples  ttra  mattey  of 
the  number  eoooept  does  not  wtend  beyond 
the  ability  to  (»ount  two  or  three;  that  all 
grades  of  mathematical  comprehension  ex- 
ist from  this  primitive  condition  up  to  our 
own  denary  qmtam.  He  leans  tbMt  cul- 
ture may  be  most  profoundly  influenced  by 
the  reaction  of  the  number  concept  upon 
human  thought.  The  basic  number  ma,y 
determine  the  number  of  gods  that  are  se- 
Icf^tcd  to  rule;  through  the  calendar  it  in- 
fluences jiL'ncullure,  and.  indeed,  most  of 
tiie  industrial  arts;  it  affects  the  pleasures 
and  rdi^ons  ceremonies  of  the  people. 
Wherefore  I  maintain  that  the  addition 
of  the  '  human  touch '  to  mathematics  gives 
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new  meaning  to  the  limited  portiem  of  tlie 
■eience  with  whidL  the  average  student  is 

ac(|uainted. 

In  the  case  of  geology  the  relation  to 
anthropolog>'  is  moore  obvious.  With  tlM 
general  outlines  of  geology*  the  eartli  build- 
ing prcK-esses,  the  sequence  of  strata,  and 
tlie  like,  the  student  is  familiar  before  he 
takes  up  the  study  of  anthropology.  Pass- 
ing over  the  rapidly  increasing  importance 
of  the  ei'oiioiiiio  uses  of  geologic  materials 
from  mine  aud  quarry,  we  observe  that  the 
later  geologic  periods  are  of  supreme  inter- 
est in  the  discussion  of  the  great  problems 
of  th(^  time  and  place  of  man's  orifjin. 
Back  to  the  confines  of  the  tertiary  we 
have  traced  the  remains  of  man  and  hte 
handiwork,  and  bejnmd  that  barrier  we  are 
rnnstnntly  hopinpr  to  pass.  Therefore,  at 
each  new  archeoiogic  discovery  the  <juestion 
of  geologic  age  must  be  answered.  After 
these  primal  proUems  etnne  thoae  of  the 
distrilmtion  of  mankind  during  the  filarial 
and  other  cosmic  changes.  At  other  points 
in  geology  the  '  hiunan  relation '  is  likewise 
estaWshed,  and  without  it  the  allied  sci- 
ences, geography  and  meteorology,  would 
be  poor  indeed. 

Permit  me  to  cite  one  more  example, 
drawn,  not  from  tiie  scimees,  but  from  be- 
liefs. During  his  course  in  anthropology 
the  stndent  receives  instruction  in  the  so- 
called  ■  science  of  religion,'  studying  it 
wholly  as  a  product  of  human  thought  or 
imagination.  It  is  a  revelation  to  him  to 
discover  the  vital  part  religion  lia«5  plnyed 
in  tiie  history  of  the  human  race.  He 
learns  that  rdigioo  dietates  to  millions  of 
his  fellow  creatures  what  they  shall  cat  and 
drink,  what  fhey  shall  wear,  hnw  tliey  shall 
work  and  how  they  shall  play,  what  they 
shall  think  about,  and  some  things  about 
which  they  may  not  even  think.  Says 
Brinton  of  the  savaire,  "From  birth  to 
death,  but  especially  during  adult  years. 
Ins  daily  actions  are  governed  by  ceremo- 


nial laws  of  the  severest,  often  the  meet 

irksome  and  painful,  character.  He  has 
no  independent  action  or  code  of  conduct, 
and  is  a  very  slave  to  the  conditions  which 
such  laws,  create."  Not  only  among  sav- 
ages does  this  intimate  connection  between 
religion  and  all  other  tlemciits  of  culture 
manifest  itself,  but  aJso  in  ail  other  grades 
of  development,  in  all  times  and  places. 
He  must  have  breadth  of  view  who  realizes 
the  significaiiee  (»f  it.  The  tlieologjcal  stu- 
dent, however  liberal,  views  but  one  side; 
the  art  student  sees  little  more  than  the 
influence  of  religion  upon  painting  or 
nrehitecture  or  music;  the  sociologist  deals 
primarily  with  Caucasian  culture ;  the  an- 
thropologist alcme  investigates  religion  im- 
partially in  relation  to  other  phases  of 
thought. 

Furthermore,  the  erection  of  this  frame- 
work brings  before  the  attention  of  the 
student  the  rooms  that  are  inoomplete  and 

vacant,  so  that  he  may  set  about  furnishing 
them.  With  this  guidance  he  will  study 
modern  geography,  with  its  complete  sur- 
vey of  environment  and  life;  comparative 
religion,  with  it.s  breadth  of  view,  the  fine 
arts,  as  the  highest  expression  of  universal 
feeling;  history'  which  he  will  approach 
with  a  oorrect  sense  of  proportions  and  time 
relations.  For  he  will  see  that  the  adoption 
of  the  first  articulate  word  by  man,  as  dis- 
tingui-shed  from  the  mere  animal  cry  of 
his  ancestors,  was  an  event  of  infinitely 
greater  importance  than  the  foundation  of 
the  Koinan  p]mpire;  that  the  discovery  of 
the  art  of  kindling  fire  was  vastly  more  sig- 
nifleant  in  history  than  the  battle  of  Tours. 

Modem  anthropology  does  not  formu- 
late theories  from  travelers'  f;i!es  nor  in- 
dulge in  metaphysical  speculations.  It 
proceeds  to  its  oonchnions  by  the  seientifie 
method  of  direct  observation  and  experi- 
nirnt,  a  mefliod  that  is  obtaininir  so  mneh 
popularity  that  most  students  desire  some 
acquaintance  with  it.  By  proper  training 
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in  any  of  the  natural  sciences  this  knowl- 
f-dfTf  may  he  aequirod,  but  it  frequently 
liappeiis  Ihut  studeiitti  Imvmg  no  taste  for 
these  branches  will  not  take  them  under 
the  elective  system.  Thus  they  may  be 
graduated  with  an  excellent  store  of  lin- 
guistic, literary  or  mathematical  informa- 
tion, and  3ret  be  sadly  deficient  in  the  power 
of  observation  and  of  correct  inference, 
important  requisites  for  success  in  this 
workaday  world.  To  such  students  anthro- 
pology opens  a  new  Add.  He  who  may 
abhor  the  smell  of  zoologieal  qMdmena  and 
(he  sight  of  laboratory  disseftions  will,  per- 
haps, take  kindly  to  the  examination  of 
fictile  objects,  or  textiles,  or  the  various 
other  art  products  that  we  study  to  deter- 
mine the  eulturnl  statu??  of  this  or  that 
i;roup  of  men,  or  for  the  purpose  of  tra- 
cing the  eoune  of  industrial  or  aasthetie 
development  He  who  may  be  indifferent 
to  the  wnnden;  revealed  by  the  lens  of  the 
botanist  may  engage  with  enthusi&sm  in 
research  relating  to  tihe  music,  mytliology 
or  ceremonies  of  alkn  peoples.  He  whose 
iiit'Tcst  is  not  liHd  by  the  marvelous  story 
of  g«»logy  fixwl  in  lifeless  stone  may  be 
zealous  in  the  study  of  living  humanity. 

Among  his  fellows  the  anthropologist 
finds  nhnndant  opportunity  for  cultivating 
his  powers  of  observation.  After  stvidying 
the  problems  of  heredity,  miscegenation, 
degeneraey,  and  the  like,  it  becomes  an  in- 
stinct with  him  to  note  the  color  of  hair 
and  eyes,  the  shape  of  the  head  and  face, 
and  other  imiivitluai  peculiarities  of  those 
around  him.  A  friend  tells  me  that  he 
relieves  the  tedium  of  a  long  examination 
of  which  ho  may  have  charge  by  tabulat- 
ing statistics  concerning  the  busy  writers 
before  him;  how  many  are  left-handed, 
part  their  hair  in  the  middle,  wear  glasses, 
are  blonds  or  hninettes  and  the  like.  Here 
it  is  little  more  than  a  pastime,  but  it  illus- 
trates the  manner  in  which  the  habit  of 
observatimi  is  fixed. 


In  the  field  the  anthropologic  investi- 
gator quickly  discovers  that  to  record  accu- 
rately require  the  keenest  watchfulness. 
Let  ns  snppooe  that  we  are  witnessing  the 
annual  festival  of  the  Jicarilla  Apaches. 
The  event  is  the  relay  race.  The  runners 
are  marching  in  column  through  the  surg- 
ing muB  of  speetators.  I>rams  are  beat^ 
ing,  rifles  and  revolvers  are  fired,  shouts 
and  cries  add  to  the  confusion.  What  is 
the  signal  that  causes  the  column  to  divide  f 
Why  do  all  march  to  one  goal  and  liien^ 
half  of  them  march  back  to  the  other! 
Soon  the  crack  of  the  starter's  pistol  sends 
the  best  runner  of  each  of  the  two  groups 
down  the  oouxse  on  the  first  relay.  The 
excitement  is  intense.  The  walls  of  the 
narrow  lane  down  which  the  brown  forms 
are  flitting  yield  to  the  pressure  from 
withont  and  threaten  to  cfdlapse.  The  ob- 
sei'ver  struggles  to  obtain  a  position  near 
the  goal.  Does  the  winner  touch  hi.s  <?nfl- 
erasor  of  the  next  relay!  Does  he  hand 
him  any  objeet  to  earry  f  What  is  the  pur- 
pose of  these  branches  of  cottonwood  that 
are  moved  tip  and  down  the  line?  What 
is  the  meaning  of  the  tufts  of  down  that 
are  added  to  the  scant  attire  of  the  rtm- 
neisT  Why  ere  they  cooled  spraying 
their  backs  fnun  tlie  mouths  rf  their  at- 
tendants? What  are  tlie  methods  of  im- 
parting speed  resorted  to  by  the  opposing 
factions  1  For  half  an  hour  the  observer 
hurries  from  point  to  point  with  camera 
and  pencil  in  hand,  and  then  suddenly  the 
uproar  becomes  deafening.  The  race  is 
ended.  Offerings  of  Iwead,  grapes  and 
other  fhiiis  from  the  distant  Rio  Chnmde— 
even  watermelons— are  thrown  from  the 
cr(»wd  to  the  victors.  A  dozen  observers 
are  needed  now  to  eomplete  the  aceotint 
Indeed,  snme  measure  of  ubiquity  is  often 
l<iiii,'ed  for  by  the  field-worker.  He  has 
every  incentive  to  become  proficient  in 
quickness  and  aeenraey  of  observation. 
Again,  the  student  may  be  so  fortunate 
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as  to  vitnett  a  Maricopa  medieme  danee. 

The  shaman  is  in  doabt  as  to  the  uature  of 
the  disease;  lio  must  consult  the  dead  for 
guidance  in  treatment  of  it.  Followed  by 
bis  awe  strieken  frioids  be  approaches  a 
grave,  but  not  too  closely,  and  calls  to  the 
resident  spirit.  Out  of  the  darkness  of 
the  night  come  ghostly  whispers  in  reply. 
The  medicine  man  grows  more  confident 
and  emphatic;  his  followers  shrink  fartb«r 
back.  To  them  the  dinloKu"'  is  oonohisive 
evidence  of  the  power  of  the  shaman.  To 
tbe  observer  it  presents  an  opportunity  for 
tbe  deteetion  of  fraud.  Is  be  dever  enongb 
to  discover  tlic  identitj^  of  the  confederate  ? 
Can  he  see  without  seeming  to  do  sol 

The  nature-quickened  keenness  of  obser- 
vation of  those  whom  tbe  field  investigator 
s(\i<lies  afTords  hiin  an  example  wherefrom 
he  must  needs  protit.   In  no  other  science 
is  the  object  of  rc^arch  at  once  an  example 
and  a]so  laboratory  material.  Again  and 
again  I  have  been  imprraaed  by  the  degree 
of  perfection  in  observation  manifested  by 
Indian  hunters  in  all  parts  of  America. 
Old  Peter,  the  Aasimboine,  for  example, 
with  whom  I  hunted  big  horn  in  British 
Columbia,  taneht  me  m  tiiueh  jilnMit  ob- 
serving as  any  college  professor  ever  did. 
Of  eowse  I  appreciated  the  fact  that  bis 
livelihood  depended  upon  the  cultivation 
of  this  trait,  and  it  was  not  surprisiii-:  that 
be  should  manifest  proficiency  in  that  one 
line  when  praetically  all  otheis  were  ex- 
cluded.  Peter  led  the  way  into  the  moun- 
tains throuErh  passes  yet  choked  with  the 
late  snows  of  winter,  riding  an  old  eayuae 
whose  speed  was  not  in  the  least  a<»el- 
erated  by  the  tattoo  of  Peter's  heels  on 
its  ribs.   A  band  of  preen  mr>sqiritn  netting 
kept  Peter's  hat- rim  against  his  ears  on 
eold  days,  and  served  to  protect  his  eyes 
on  bright  ones.  Bnt  xuy  attention  was  soon 
drawn  from  his  nttiro  tn  the  skill  witli 
which  he  read  the  half  obliterated  si^ns. 
I  conld  lee  the  tracks  as  well  as  he,  but  I 


eonld  not  follow  a  single  one  through  a 
maze  as  complicated,  apparently,  as  the 

erowded  street  thrntit^h  whieh  the  dog  trails 
his  master  with  unerring  swiftness. 

Contrast  with  Peter's  keauMSB  the  laek 
of  it  exhibited  by  the  Gila  freighter,  who 
had  made  a  dozen  trips  to  Tempe,  and  yet 
wagered  his  team  that  the  butte  that  over- 
looks the  town  was  on  tbe  left  as  one  ap> 
proaehes  the  place.  There  are  no  bills  to 
confuse  one's  memory  within  twenty  miles 
along  that  road,  so  that  he  bad  no  excuse 
to  offer,  no  word  to  aay,  when  he  found 
the  butte  on  his  right  as  be  entered  Temp^ 
He  simply  left  the  team  and  wn<;on  to  his 
more  observing  companion  and  walked 
home. 

Ineidentally,  field  researeh  enables  tbe 

student  to  travel,  and  thus  add  to  his  re- 
sources for  happiness  throughout  life.  For 
it  is  not  alone  the  viewing  of  new  scenes 
sod  new  peoples  that  gives  him  pleasure, 
l*iit  there  is  the  more  lasting  enjoyment  re- 
sulting' from  the  addition  of  new  territory 
to  his  literary  domain.   For  example,  it  is 
well  known  that  be  who  visita  the  realm  of 
arctic  frost  is  ever  tempted  to  return.  He 
also  finds  the  keenest  pleasnre  in  reading 
of  the  experiences  of  others  in  that  region 
of  infinite  vastness.  After  the  lapse  of  ten 
years  I  feel  as  deep  an  interest  in  that 
'  Land  of  Desolation  and  Death*  a.s  when  I 
left  it.   Again,  those  who  know  the  great 
arid  Southwest  find  in  its  tragic  history 
and  in  tbe  writings  of  its  pioneer  antbro- 
poloij-ists  a  soiree  of  perennial  ])leasnre. 
lie  who  lias  felt  Uie  spell  of  the  desert  has 
added  a  prieeleas  treasure  to  his  experi- 
ence.   He  can  sympathize  with  the  belief 
of  the  desert  dwellers  that  the  wraith-like 
txmolinos  sending  their  columns  of  sand 
toward  the  bluest  of  heavens  are  not  mini»- 
ture  whirlwinds,  but  Spirits  of  air;  that  the 
pillars  and  othiT  sfrantrely  eroded  forms 
of  sandstone  are  the  figures  of  men  transr 
fixed  there  in  the  early  twilight  of  time ;  he 
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himself  has  felt  the  dutch  of  the  demon 
of  tliirat  that  eanpa  vnr  dose  npoa  the 

trail. 

The  student  ciiewpefl  in  field  rf55Parcli  in 
archeology  can  usually  find  but  few  facta  at 
best  from  whieh  to  reoomtruet  the  hictoty 
of  the  past,  and  those  few  are  often  ob- 
senrely  hiiiticn  in  the  mud  of  (he  swamp 
or  the  sand  of  the  desert,  where  a  careless 
Mow  of  the  spade  may  annihilate  the  rec- 
ord forever.  For  example,  the  sliape  of 
ancient  wooden  implements  ma>'  l>o  known 
from  the  mold  of  clay  in  which  they  »le- 
«ayed ;  bnt  this  form  may  be  destroyed  by 
a  single  stroke.  Many  old  skulls,  also,  arc 
so  frafrile  when  fount]  that  nftcr  a  few 
minutes'  exposure  to  the  air  they  crumble 
to  dust  Carefid  treatment  may  save  some 
of  them,  but  quick  and  aeenrate  olMerva« 

tinn  is  nb<;<ilii(t'ly  nPoe";%nry. 

But  correct  observation  is  not  tljc  sole 
requirement  for  succe^.  It  suffices  to 
render  a  man  uaefnl  and  hdpfnl  in  minor 
positions,  but  ere  he  can  become  a  leader 
in  thoupht  and  action  he  must  have  the 
ability  to  interpret  the  data  accumulated. 
In  otiier  words,  he  mnst  devdop  his  rea>- 
soning  powers,  and  here  apain  anthropol- 
orry  prpfspufs  hcT  opportunity.  Tn  the  do- 
main of  culture  history,  particularly  in  it« 
genesis,  he  vaitnres  upon  so  much  eon* 
troversial  ground  that  In-  itmst  wield  his 
weapons  well  in  order  to  pnss  safely 
through.  It  was  to  this  opportunity  for 
diyeirity  of  opinion,  and  the  innate  hdli- 
cose  tendem^  of  maxi,  ihat  Huxley  attrib- 
utpil  the  prowing  popularity  of  the  sr^ienoo 
a  quarter  of  a  century  ago.  I  have  found 
that  the  presentation  in  the  leeture  room 
of  the  interjectkmal,  gesture,  and  other 
theories  of  lanofuafirp  nsiially  h  ads  to  the 
liveliest  disctission  with  the  students,  dis- 
-enssions  that  are  sometimea  adjonmed  to 
the  home  of  the  instructor.  The  ascertain- 
tible  oviiicnce  relating  to  the  oriu'In  of  be- 
liefs gives  rise  to  widely  differing  induc- 


tions. A  venerable  friend  who  is  prepar- 
iag  a  treatise  upon  religion  told  om  that 
he  had  found  sixty-two  theories  aeeonntiiig 
for  its  orijrin  and  I  had  the  pleasure  of 
calling  his  attention  to  a  sixty-third.  In 
the  ezaminatioii  of  si^  ooosiderable  por- 
tion of  that  array  of  arguments,  the  stu* 
dent  must  pxi-reiso  his  judirmcnt  to  dis- 
criminate between  the  plausible  and  the 
reasonable.  He  aiiuB  to  diseorer  fnnd»> 
mental  principles  and  laivs,  and  to  that  end 
his  attitude  nmst  he.  not  rrcdtilous,  but 
critical.  J^'olk-lorc,  too  has  its  debatable 
problems  of  myth  mtgratian,  aoeidtnratiatt 
and  relationship.  In  the  arts  opportuni- 
ties for  independent  reasoning  abound; 
for  example,  the  studmt  may  examine  the 
weapons,  utensUs  and  eeremonisl  objeels 
of  a  tribe,  and  by  eonparison  and  analyM 
determinp  the  rharaoter  and  course  of  de- 
velopment of  its  decorative  art.  He  may 
study  primitive  scales  of  music,  and  inves- 
tigate the  fburics  of  Darwin,  Speneer, 
Grone  and  others  aeeannting  for  ite  eri> 
gin. 

The  ethnologic  study  of  technology  is  by 
no  means  the  less!  in  ite  power  to  stimulate 

thought.  The  culh'L'c  student  all  too  fre- 
qiif»ntly  ]o^r>^  sit'ht  nf  the  impnrtnnno  nf  the 
part  tliat  manual  labor  plays  in  the  main- 
tenanee  of  ei^lisation,  and  is  usually  ig- 
norant  of  the  extent  of  its  contributions 
to  cultural  development.  Tt  extends  the 
range  of  his  thoughts  to  icam  of  the  age- 
long gropings  of  his  forebears  in  th«r  dia- 
coveiy  the  value  of  a  newly  fractured 
flint  as  a  cnttincr  inKtrnment.  and  their  im- 
provement of  it  until  it  became  a  symmet- 
rieal  blade.  He  sees  a  deeper  meaning  in 
the  simpler  industrial  acti\'ities  as  he  learns 
that  the  trainiiiir  nf  the  rmisrles  rcaets  upon 
the  brain.  The  savage  who  binds  a  raw- 
hide netting  around  a  rough  frame  for  his 
snowsliocs,  finds  that  the  utitrimraed  edgw 
of  the  wood  sorn  nit  throu-jrh  tlie  leather. 
He  makes  many  pairs,  perhaps,  before  he 
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notices  that  when  he  warapea  tba  torfaoe 
of  the  wood  the  lashing  wears  longer.  lie 
derive*?  a  sensation  of  pleasure,  also,  from 
the  contact  of  his  hand  with  the  smoothed 
sorfaee,  and  thia  graduaUy  develops  a 
me&tal  pleasure  at  the  sight  of  well-made 
frames.  His  skill  in  onttinsr  and  car^nnpr 
increases  with  practice,  so  that  decoration 
<^  implementa  and  weapona  beeomea  poa- 
aible,  or,  as  we  say,  'the  manual  concepts 
react  upon  tlio  lesthctic  moutal  confcpts.' 

When  the  student  of  anthropologic  habit 
of  thought  contemplates  that  wonderful 
product  of  this  industrial  age,  the  ocean 
liner,  he  tnkcs  it  '  by  and  large.'  His  men- 
tal vision  sees  beyond  it  the  long  line  of  less 
and  less  ambitious  craft  that  terminate 
with  the  floating  log  propelled  bj  a  pole, 
or  with  the  naked  hnnds.  Yet  more  flian 
this:  he  sees  migratory  movements  prob- 
ably initiated"  by  the  food  quest  that  re- 
quired the  use  of  boats  to  cross,  now  a 
river,  now  an  arm  of  tlio  sea.  Tie  sees  a 
resulting  development  of  commercial  routes 
forming  a  vast  network,  which  even  in  the 
earliest  historie  times  waa  the  product  of 
centuries  of  gro\vth  and  the  interplay  of 
forces  ultimately  environmental.  The  \'ista 
is  a  long  one,  and  in  viewing  the  evolution 
of  thia  nngle  induatrf  the  student  per* 
edves  something  of  the  complexity  and 
grandeur  of  the  l;nv.s  that  have  moulded 
the  modern  arts.  And  so,  because  based 
upon  broad  lines,  and  yet  balanced  by  ex< 
hauative  speciitl  r  irehes^  the  science  of 
anthropology  develops  a  sane  and  whole^ 
some  mind. 

The  inherited  proclivi^  of  the  An«<Io- 
Saxon  to  despise  all  non-Cancasians  be- 
comes in  tlie  aiitlimixilnL'ist  a  pnssinn  f(ir 
studying  them.  He  knows  that  his  self- 
aasuraed  anperiority  haa  its  limitations, 
that  his  own  ancestors  in  time^  geologically 
recent  were  tattooerl  cannibals  as  primi- 
tive in  habit  as  the  Digger  Indians  of  the 
Sierras.  He  knowa  that  his  culture  is  in 


a  measure  due  to  enidronment,  to  the 

chance  that  led  those  early  immigrants  to 
a  eontinent  whose  vast  extent  of  shore- 
line rendered  it  immeasurably  superior  to 
all  others  aa  the  home  of  commerce.  His 
people  were  surrounded  by  animals  eapar 
ble  of  dcimestication,  while  the  American 
race,  tor  example,  was  handicapped  by 
their  absence. 

Not  only  does  the  antbropolo^t  take  a 
more  mode.st  view  of  Uie  virtues  of  the 
Caucasian,  but  he  also  learns  to  credit  the 
aavage  and  barbarian  with  many  praise- 
worthy qualitiea.  He  finds  that  our  aborig- 
ines are  more  devctit  than  we,  tlieir  happy 
family  life  most  exemplary,  their  patience 
and  courage  under  the  wrongs  of  border 
'  civilization '  most  admirable.  This  knowl- 
edge induees  forehearanee  and  respect. 
Brought  into  contact  with  these  and  other 
alien  races  through,  field  research,  the  an- 
thropologie  student  diseoveis  that  iSbjey  ean 

estimate  his  woHh  with  surprislne:  quick- 
ness ;  they  may  not  have  heard  of  the  nebu- 
lar hypothesis,  they  may  be  unacquainted 
with  the  units  of  the  metrie  system,  but 
they  can  take  the  measure  of  a  man  with  a 
glance. 

Anthropology,  with  ever  -  widening 
knowledge  of  the  peoplea  of  earth,  promises 

to  make  real  that  dream  of  the  poets,  the 
brotherhood  of  man ;  not  a  relationship 
ba.sed  upon  sickly  sentimentality,  but  a 
brotherhood  resulting  from  an  understand* 
ing  of  the  capacities  and  limitations  of 
our  fellow  beincrs.  Wo  shall  then  have  ap- 
preciation without  adulation,  toleration  not 
marred  by  irresponsible  indifference  nor  by 
an  luidiic  sense  of  soperiority.  Anthropol- 
n^-  liads  to  a  more  charitable  attitude 
toward  the  diverse  philosophies  of  men, 
dealing  as  it  does  with  the  basic  motives 
of  all  systems.  It  induces  religious  tolera- 
tion, 'whieh,'  says  our  prreafest  of  eulU';,fe 
presidents,  '  is  the  best  fruit  of  the  last 
four  centuries.'  And  yet,  although  the  sun 
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of  enlightenment  has  absorbed  the  flood  of 
mediteval  religious  persecution,  we  have  ail 
seen  reiiiiuuita>  noiwme  pools  of  intoler 
auce,  in  localities  where  the  cleannog  rays 
seldom  and  fii-bly  i)eiietratc>.  I  know  of 
no  instrument  with  a  potency  equal  to  that 
of  anthropology  for  llieir  removal. 

Tlie  proverbial  tendeney  in  the  college 
student  toward  self-complacency  is 
checked  and  corrected  by  a  knowledge  of 
the  broad  lines  of  cnltnral  developmeut,  of 
the  primal  prindples  of  all  human  aetivi* 
ties.  Vanity  cannot  thrive  in  the  contem- 
plation of  a  plan  that  requires  an  eternity 
for  its  fulfilment  '  Wisdom  is  before  bira 
that  hath  understanding.' 

Tlie  si)in;i1iili)^Ms1  di^icr.vors  in  the  human 
body  a  record,  kept  by  the  vital  principle 
of  heredity,  of  its  upward  struggle  from 
the  simplest  animal  forms.  This  living  his- 
tory dates  from  a  past  beside  whidi  the 
placia!  epoch  is  but  as  yesterday,  yet  it  is 
uut  vttgue  and  indecipherable;  it  is  boldly 
written.  Pages  are  inserihed  in  onr  mus- 
cles; others  in  voin,  arteiy  and  ?land;  in 
the  dipestivp  system  and  llie  epithelial 
tracts;  and  others  in  that  iiuml  coniicrva- 
tive  of  tissues— tihe  nervous  system.  Id 
head,  trunk  and  limbs  these  fumtionlcss 
'fossilized  stnietures'  abound,  not  only 
useless  to  us  now,  but  positively  dangerous, 
as  they  frequently  beeome  the  seat  of  dis- 
ease. 

In  like  manner,  the  fn[k-Iori«;t  finds  in 
the  body  politic  survivals  of  belief  and 
practice  that  antedate  and  supplement 
written  history.  Backward  they  lead 
throntrh  over  simpler  social  orpiuii/ations 
to  the  primitive  period  when  men  walked 
in  the  fear  of  gods  innumerable  that  influ- 
enced evei-y  waking  moment  and  filled  with 
dread  tlieir  dreams.  Yet  farther,  and  the 
investigations  o£  the  folk-lurist  mingle  with 
those  of  the  e(»nparativc  psychologist  along 
the  border  line  between  brute  and  lowest 
human.  These  survivals,  also,  are  a  men- 


ace to  individual  welfare,  as  I  doubt  not 
that  more  than  one  person  will  be  executed 
for  witdicraft  within  the  boundaries  of 
these  United  States  in  this  year  of  grae^ 
1902.  It  is  not  lon<,'  since  a  Pima  Indian 
was  killed  by  his  fellow  villagers  in  Ari- 
aona  beeause  he  knew  how  to  use  a  ear- 
penter's  spirit-level.  With  the  magic  stick 
lie  had  begtm  pushing  at  unheanl  of  spwl 
the  preliminary  survey  for  an  irrigating 
ditch.  That  night  a  jury  of  his  peers  tried* 
convicted,  and  diot  this  Pimsn  martyr  to 
progit'ss. 

Not  only  the  individual,  but  the  tnlx;  or 
community  aJs*.),  may  be  injured  by  the  con- 
tinoanee  of  traditiona  from  a  lower  cultural 
sta^e.  'The  power  of  tradition'  is  an  ac- 
cepted aphorism.  An  illustration  of  the 
power  and  possibilities  of  evil  in  such  a 
survival  is  seen  in  the  ease  of  the  elty  of 
Mexico.  Six  centuries  ago  a  migrating 
band  of  aborigines  was  led  by  a  myth  to 
select  an  islet  in  a  stagnant  lake  as  the  site 
of  their  pueblo,  a  ^oiee  that  it  is  extremely 
improbable  they  would  otherwise  have 
made.  Hut  the  eagle  with  the  serpent  in 
his  taloius  alighted  ou  a  cactus  there,  and 
thus  determined  the  location  of  Tenoeh- 
titlan.  The  village  became  a  city  and 
throve  in  material  prosperity,  Init  it  suf- 
fered one  serious  disadvantage ;  it  was  sub* 
jeet  to  sttbmergenoe  under  the  waters  of 
the  lake,  ao  tiiat  protection  was  sought  in 

a  erent  ennsewny  seven  or  eiirht  miles  in 
length.  Later  a  drainage  canal  was  begun; 
aa  the  centuries  passed,  millions  on  millions 
were  spent  in  the  work,  thousands  and  hun- 
dreds of  thonsands  of  peons  perished  in 
that  ditch.  In  the  mean  time,  the  city  of 
Maieo  suffered  the  odious  distinction  of 
having  the  highest  death  rate  of  any  capi- 
tal in  the  world. 

Not  alone  in  its  origin,  but  also  in  its 
downfall  as  the  seat  of  Jbtec  power,  did 
this  eity  illiistrate  the  eflPect  upon  the  com- 
munis of  traditional  belief.  In  the  golden 
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age  of  the  empire  the  fair  Quctzalcoatl 
Uugbt  the  useful  arts,  aud  of  the  lands 
of  Auahuac  he  formed  a  paradise.  Cotton 
had  not  then  to  bs  enltimted,  but  grew 
wild,  ready  colored  the  hue  of  every  dye. 
The  inai/.e  plant  was  of  such  a  size  that  a 
single  car  was  a  carrier's  load.  Melons 
o'ertoppcd  their  ownefs'  heads.  Not  the 
favored  class  alone,  but  all  men  possessed 
palaces  of  silver  and  gold.  But  the  adver- 
sary came  in  the  form  of  an  old  uiau  who 
TovuKd  in  Qnetialeoatl  a  denre  to  wander 
to  other  lands.  With  his  departure  the 
fruit-trees  withered  and  the  singing  birds 
took  flight.  Then  arose  the  belief  that  he 
would  return,  and  it  was  the  expeetation 
of  his  second  coming  that  unnerved  the 
fierce  courage  of  the  Aztec  warriors  before 
the  pale-faced  Cortez.  "Was  he  the  white 
god  of  thdr  fatherst  Credulity,  doubt 
and  diMension  hastoied  their  undoing. 

For  more  than  a  millennium  En^dand 
has  been  a  Christian  nation,  yet  in  the 
nraaetun  at  Oxford  we  see  images,  bris- 
tling with  rusty  nails  and  needles,  which 
demonstrate  the  late  survival  of  a  belief 
in  sympathetic  magic  in  the  rural  commu- 
nities whenee  tliese  objects  eame.  Within 
the  university  itself  I  secured  a  desiccated 
specimen  r  f  rt  familiar  vrrTtible  which  an 
officer  of  one  of  the  colleges  had  carried 
for  years  ss  a  preventiTe  of  rheumatiam  I 
Ndtiier  eentnriea  of  enlightenment  nor  the 
revolutionan,-  ehanges  of  this  progressive 
age  have  exterminated  such  beliefs.  They 
even  adapt  themselves  to  llie  new  eondi- 
tions,  as  in  the  case  of  the  lady  living  with- 
in the  shadow  of  the  walls  of  Harvard 
University,  who  maintains  that  carbons 
from  arc  lamps  are  a  sure  preventive  of 
neuralgia! 

I  am  aware  that  the  study  of  these  be- 
liefs sheds  liprht  upon  tlie  history  of  the 
mental  development  of  the  race,  and  is  of 
the  highest  vilue  in  eertain  theoretie  eon- 
aideratioiis,  bat  I  involuntarily  think  of 


folk-lore  as  a  f?tndy  that  will  influence 
practically  the  life  of  him  who  engages  in 
it  He  learns  that  much  that  he  has  ao- 
e^ed  from  childhood  without  thought  as 
trnth  is  mere  superstition  and  error.  Not 
until  he  has  had  his  attention  called  to  the 
existence  of  these  survivals  does  he  realize 
tiieir  abundance^  or  the  part  they  play  in 
the  daily  lives  of  those  around  him.  They 
are  by  no  means  confined  to  the  servants' 
quartera;  tliey  are  also  iu  his  own  family, 
to  whatever  class  or  country  he  may  belong. 
The  nature  and  the  prevalence  of  error 
are  literally  brought  home  to  him.  Wc  all 
admire  truth  and  natural  law— in  the  ab- 
straot— and  seek  the  widest  possible  knowl- 
edge of  them  by  means  of  a  most  admira- 
ble educational  system.  And  yet  the 
graduate  seldom  possesses  the  power  of 
applying  theoretical  knowledge  to  his  own 
individual  life.  This  is  not  an  argument 
for  what  is  termed  'a  practical  edueation,' 
but  an  explanation  of  a  condition  which  I 
believe  can  be  greatly  improved  by  tiior- 

l  H  training  in  anthropology. 

By  the  comparison  of  customs  and  be- 
liefs it  was  discovered  several  years  ago 
that  striking  sbnilarities  «d8t  whenever 
like  environmental  conditions  prevail.  It 
was  the  discover}'  of  this  principle  of  unity 
that  led  anthropologists  to  seek  among  the 
savages  and  barbarians  of  to-day  an  expla- 
nation of  survivals  in  the  Caucasian  group. 
Hundreds  of  examples  of  these  '  Ethno- 
gr^hic  Parallels'  have  been  observed.  One 
will  serve  our  purpose  here.  In  savagery 
the  fonetkms  of  priest  and  physician  are 
combined  in  the  medieine-mau.  He  fits 
himself  for  his  profession  by  a  rigorous 
training,  and  has  the  utmost  faith  iu  his 
own  power  to  enlist  the  sympathy  of  the 
beneficent  gods  and  to  expel  the  evil  ones. 
Disease  he  banishes  with  a  formula  of 
magic  words,  or  with  ceremonies  that  are 
oftentimes  e1ab<nate.  Upon  analysis  it  is 
found  that  the  sueeeas  of  the  shaman  de- 
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peuds  upon  two  elements,  the  credulity  ol 
man,  and  the  iK>wer  of  the  sab-eaoMioQB 
mind.  The  parallel  ia  observed  in  the 
medicine-mcu  of  that  mndorn  cull  which 
numbers  hundreds  u£  thousands  o£  other- 
wiae  intellififent  AmeiicanB.  Their  healei* 
proceed  methods  no  more  rational  than 
those  of  the  aborigines,  ntiil  in  gome  re- 
^ects  similar  to  them.  Their  success  de- 
pends upon  the  same  two  faeton.  The  red 
ahaman  calls  the  headache  an  evil  demon 
and  procec<ls  to  snrk  it  throiic:h  a  tube. 
Tlie  white  shaiuau  terms  it  sin  aud  dispels 
it  by  a  '  demonstration.' 

The  student  of  f olkJera  learns  eif  the  rise 
and  fall  of  many  an  'occult'  belief.  As 
this  phase  of  human  experience  ia  intangi- 
ble and  variable,  those  only  who  have  been 
instrueted  eoneeminy  the  eharaeteristies 
of  thou^'ht  can  profit  by  an  aoemnulated 

knowledjje. 

"Wliile  anthropology  may  uut  be  classed 
as  a  *  bread  and  butter'  study,  it  does 

equip  the  student  who  is  to  become  a  mer- 
chant, physician,  attorney,  with  a  practi- 
cal knowledge  of  the  motives  of  his  com- 
petitors and  elienta.  He  leama  in  youth 
the  significance  of  the  folk-saying, '  Human 
nature  is  the  same  the  woild  over.'  His 
interest  in  the  science  cannot  terminate 
with  the  pass-mark  of  the  final  college  ex- 
amination, but  must  be  coextensive  with 
his  interest  in  liis  kind,  lie  will  employ 
it  in  his  vocation  and  enjoy  it  as  an  avoca- 
tion. 

To  the  aspirant  for  honors  in  the  diplo- 
matic service,  ant!irni>ol(iL'y  nfTers  an  ad- 
mirable training.  He  learns  the  siguili- 
eance  of  the  racial  factor  in  national  wel- 
fare; the  measure  and  condition  of  pro- 
gress; the  principles  nC  ctliiuiloirif'  jnri.s- 
prudence;  and,  also,  the  eharacteri.stica  of 
the  particular  people  among  whom  his  du- 
ties lead  him. 

For  the  Icpislator,  anthropolop>*  must 
become  a  necessary  preparation.  America 


lias  problems  whose  solution  calls  lor  the 
widest  knowledge  of  raees  and  eulturea. 

Such  knowledge,  free  from  poJitical  bias 

and  hereditary  prejti(iiif»e,  can  best  be 
gained  by  the  study  of  the  scieuce  of  man. 
The  list  of  these  problems  is  a  formidable 
one,  ineludiiiur  Pliilipijinc  slavery,  Moham- 
Tuedaii  liiireiiis.  Ta^:;!!  iuMirn  ctious.  Span- 
ish-American complications,  coulie  labor, 
the  negro  problem,  the  Indian  question,  not 
to  mention  the  demands  for  lefpalation  that 
shall  regulate  the  immigration  of  Poles, 
Russian  Jews,  Italians,  Hungarians  and 
others. 

Authn^ology  prepares  the  law-maker 

niul  the  jurist  for  the  task  of  cnpinir  ^v;th 
crime.  Criminal  antliropology  has  ex- 
plained Uie  character  and  causes  of  crim- 
inality and  degeneracy,  and  led  to  revolu- 
tionary changes  in  the  metlinds  of  crime 
prevention.  While  it  is  ditiieult  to  accept 
all  the  clauns  of  the  school  of  which  Lom- 
broBO  is  the  aeeompliahed  master,  wo  mnit 
acknowledge  our  indebtedness  to  it  for  the 
reforms  that  it  has  directly  or  indirectly 
inaugurated. 

For  the  injurious  effects  of  ezeluatve 
specialization,  anthropology  oftVrs  a  eot« 
rective.  It  is  parlieularly  fata!  to  narrow- 
ness in  the  teacher,  who  oftentimes  leads 
young  people  to  specialize  in  his  particular 
field  befori'  tlicy  are  aware  of  their  own 
aptitudes  and  wishes.  It  fniearnis  the 
teacher  of  inferior  races,  who  usually  ig- 
iiores  the  traditional  mental  activities  of 
those  he  would  instruct.  It  induces  a  more 
con'siderate  attitude  in  tlie  mis^ir.nary  who 
calls  the  religion  of  his  parishioners  mere 
superstition,  and  spealn  with  eontempt  of 
their  mode  of  thou^^t,  not  appreciating 
m;niner  of  its  growth  through  tin* 
cotinted  centuries  of  struggle. 

These  few  representative  examples  hut 
suggest  the  extent  of  the  utility  of  the  sd- 
oncc  in  the  affairs  of  men.  In  the  trnininj; 
oi  youth  anthropology  furnishes  a  com- 
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prt'lu'iisivt'  outline  of  human  knovledge, 
showing  tile  relations  existing  amonsr  Hs 
several  branches,  and  giving  the  student  a 
comet  anun  of  the  proportion  between 
what  he  knoura  and  what  there  w  to  know. 
EmplnyiiiK  tin-  ^wieiitific  niPthod.  it  teaohes 
how  to  observe.  College  training  in  it  is 
continued  directly  in  subsequent  experience 
with  the  would.  The  material  is  eiver  at 
hand.  Dealing  with  the  vital  proMeins  of 
all  epochs,  it  inculcates  breadtli  of  mind 
and  develops  the  reason.  It  induces  con- 
aderation  and  awahena  appreeiation  of 
other  men  and  other  races.  It  supplies  an 
available  touchstone  of  truth  and  error. 
Wherefore  it  is  that  a  new  and  deeper 
meuDing  now  abides  in  the  words: 

"Know,  then,  lh\>cl{:  presume  not  God  to  acuii 
Tha  propcir  •tudy  of  maokind  in  man." 

Frank  Rubsbll^ 


AMERICAN  ilORPBOLOQWAL  SOOIBTT. 
11. 

Notts  on  Cywwa  AreUea:  Cbab.  W.  HaRp 

OITT. 

The  early  clt^avajre  phnses  are  passed 
while  the  eggs  are  still  witliiu  the  gouuiln 
or  in  the  compUeated  folds  of  the  manu- 
brium. A  ga-strula  is  formed,  following 
total  eleavago.  hy  invau'i nation,  and  an 
early  closure  of  the  blastopore  enaues.  The 
embryo  beeomes  eiliated  before  its  escape 
fraUL  the  egg  membrane,  within  which  it 
may  be  seen  slowly  n>tatiii?.  On  emer- 
gence it  is  almost  spherical  but  soon  aa- 
sunes  the  ovoid  shape  eharacteristie  of  the 
Cceleuterate  plannla.  While  details  as  to 
the  formation  of  the  entrulenn  are  not  yet 
complete  they  seem  iti  the  main  to  confirm 
the  observations  of  liyde,  Smith  and  the 
recent  work  of  Hein. 

The  enrystment  noted  by  Hyde  and  Mf- 
Murrich  has  been  cominon  in  the  specimens 
onder  consideration,  though  I  hare  been 
tble  to  show  that  the  process  is  rather  in* 


cidental  than  eesentisl  as  claimed  by  Mo- 
Murrich.  It  seems  wholly  conditioned 
upon  the  environment;  where  favorable 
and  natural  the  process  is  rare  or  absent 

The  wgrphistoma  stage  of  development 
was  attained  in  variable  perioils  depending 
again  upon  conditions.  Under  favural)le 
conditions  it  may  occur  in  from  eight  to 
ten  days,  while  under  other  oonditiona  it 
may  not  take  place  \vithi?i  as  many  weeks. 
Thus  also  with  {]u-  eluui^res  invoh-ed  in 
strobilization  and  the  release  of  the 
ephyne.  Under  favorable  eireumstanees 
they  have  taken  place  in  the  aquarium 
within  a  period  of  ei<;hteen  djiys  from  the 
escape  of  the  planula  to  that  of  the  ephyra. 

Stolonization  oeenrs  as  in  Aurdia,  but 
much  less  freely,  as  does  also  the  origin 
of  buds  from  the  stolons.  Budding  from 
the  side  of  the  pol^'p  was  not  observed  in 
Cyanea,  its  small  size  probably  rendering 
sneh  process  difficult. 

The  entiri'  life  history  frotti  thr*  e'^g  to 
the  free  ephyra  was  followed  in  detail  with 
uttusnally  good  resolls  in  aquaria  of  vary- 
ing  sixe  from  a  mere  watch  glass  or  petrie 
dish  to  jars  holding  s.  gallon  or  more. 

Notes  on  the  Ccelenterate  Fauna  9f  Woods 
Holl:  CuARi^s  W.  IIargitt. 

Inheritance   of   Color   Among  Pointers: 
Frakk  £.  LuTZ  and  Euzabetu  B. 

Dr.  Francis  Gallon  ('89)  i»ropo.sed 
'briefly  and  with  hesitation'  a  statistical 
law  of  heredity  applicable  to  bisexual  de- 
scent. Briefly  stated,  it  was  Uist  one  half 
the  ofEapring's  eharaoteristies  are  derived 
from  the  parents  (an  pqnnl  amount  from 
each),  one  fourth  from  the  K''""dparents, 
one  ^hth  from  the  grent-gnindpnrents, 
one  aixteODth  from  the  great-great-grand- 
parents, and  so  on.  Galton  himself  ('97) 
tested  thia  hypothesis  by  the  consideration 
of  a  single  color  characteristic— the  condi- 
taoDS  of  being  tricolor  or  non-trieoloir«-iii 
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Basset  liounds ;  but  with  this  exception  the 
important  law  advanced  more  than  a  dozen 
jears  ago  has  not,  up  to  this  time,  received 
*  earef nl  ■naljrit  of  a  large  number  of 
pedigrees,  of  three  or  more  generations. 

Our  work  was  carried  on  with  data  ob- 
tained from  the  American  Kennel  Club 
Stud  Books  and  ineludce  890  dogs,  of  the 
pointer  breed,  of  which  660  parents,  1,367 
grandparents,  1,361  preat-!rrandpa  rents 
and  978  great-great-grandparcnts  are 
known.  Four  aeta  of  eolor  eharaeterbtiea, 
namely,  liver  or  no  liver,  black  <>r  no  black, 
whitp  or  no  white,  and  'fiokcd'  or  not 
'ticked,'  were, considered.  By  the  method 
used  no  mbstitutiona  were  needed  to  fill 
the  paps  k'ft  by  nnreeorded  ancestors  of 
the  lirst  fniir  degrees.  Tlie  results  showed 
an  almost  perfect  harmony,  in  each  in- 
etanee,  between  the  faeti  and  Oalton'a  law, 
Ihe  greatest  real  deviation  being  only  1.1 
per  eent.,  while  the  leaat  waa  .4  per  eent 

Aatrosphfre  and  Cciiirosomc  in  the  Ferfili' 
Zation  of  the  Egg  of  Vhanrolosoma  (P. 
vulgar c  and  P.  Qouldii):  J.  H.  Geb- 
nouui. 

TK*  Larval  Develcpment  of  Phoicolotonu: 
J.  H.  Gbbrouu), 

On  the  Ova  of  Ophidiat  E.  L.  Manx  and 

C.  A.  Crowei.i.. 

A  Si/sinn  of  Ahhrcvintions  for  ihe  Letter- 
imj  of  Aualomical  Figures:  E.  L.  Mark. 

Th»  Circulaiory  System  of  LameUihrandts: 
0.  A.  Dnw. 

By  careful  injeetiona,  preparationa  and 

dissections,  the  vascular  system  of  the  large 
northern  scollop,  Fecien  tenuico$(atxis,  has 
been  found  to  be  extensive  and  definite.  In 
the  mantle,  for  example,  tiie  blood  tesaeia 
branch  repeatedly  and  form  a  very  fine  net- 
work that  m  appearance  is  much  like  a 
capillary  plexus.  From  tliis  plexus  the 
blood  is  cdlloeted  ^reetly  by  veaaela  that, 
join  to  form  the  vein  that,  in  common 


with  the  efferent  vcsw'ls  fn»ni  the  pills 
<»f  the  corrcspontltTiL'  side.  n'tum.s  the 
bluod  to  the  heart.  liiHHimieh  as  some 
of  the  coloring  matter  of  the  injeeting  fluid 
finds  its  way  out  of  the  vessels  and  into  the 
surnmndiiiL'  tissue,  it  'leeins  fpiite  pofwibh' 
that  the  biooti  may  t'uiictHtn  tlitvctly  as 
lymph.  Ijarge  laeunie,  aueh  as  are  gener- 
jilly  siippi.mxl  ti*  Im*  present  in  Lamelli* 
bninelis.  lijive  not  Ix-en  found.  The  vessel 
that  supplies  the  foot  is  capable  of  great 
distention,  and  offers  the  same  for  the 
protiLsion  of  the  f<M)t.  but  the  vessel  is 
viTv  dt  fuiite  in  shape  and  is  tioI  eompftni- 
ble  to  a  lacuna.  The  course  taken  by  the 
blood  in  its  eireulation  is  essentially  the 
same  as  has  been  described  for  other  foniis, 
but  the  ves.so!s  <<eeni  Ut  he  nitu'li  n\<n-<-  U\\<-]y 
branched,  and  the  circulatory  system  much 
more  nearly  'closed'  than  has  generally 
been  supposed  to  be  the  case  with  I^amelli- 
branchs. 

On  the  Anatomy  of  a  Doubk  Monster: 
H.  L.  OsMttN.  (Read  by  title  only.) 

A  calf  bnm  near  Minneapolis,  Minn.,  in 
1901,  and  which  lived  only  a  few  minutes, 
came  to  my  notice  and  proved  interesting 
as  a  nearly  emnplete  twin  fonnatioii. 
There  is  a  single  umbilical  opening  and 
C(>nl,  there  are  two  functional  hind  legs 
and  a  single  anus,  but  there  are  two  tails 
and  a  ^rd  hind  leg  earned  in  the  mid> 
dorsal  line,  and  projeetillg  backward. 
Anteriorly  there  are  two  complete  animals, 
two  heads,  thoraces  and  two  anterior 
abdominal  regions  eompletdy  developed. 
There  is  a  sin<;le  abdominal  eavify  poa* 
teriorly,  l)ut  mest  of  the  viwern  are 
double.  There  are  two  spinal  columns* 
eaeh  saemm  artionlates  externally  witt  a 

complete  half  pel \  is.  ;iiid  tli>'se  meet  below, 
forming  a  symphy.sis,  and  on  its  opposite 
side  each  sacrum  articulates  with  an  ilium 
whidb  meets  a  very  imperfect  ifajhi^im,  ao 
tiiat  here  the  division  of  the  emlnyonie 
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material  has  not  gone  to  a  tinisb.  The 
mull  intestiiieB  niMt  not  far  from  fbe 

pylorus  and  commumcate  transversely, 
and  a  single  piece  continues  thence  to  the 
anus,  a  distance  of  about  seven  feet 
There  is  no  diatinotion  of  small  and  large 
inteatine,  except  a  sudden  enlargement  at 
which  two  cceca  are  located  (one  for  each 
component  of  the  calf).  There  are  two 
nearly  complete  dreulatory  s^'stems  but 
an  umbilical  artery  is  lacking  from  each 
sidp  (  the  inner),  and  the  internal  iliae  veins 
join  and  fuse  in  the  middle  line.  There 
are  two  pairs  of  kidneys,  and  there  are  two 
bladdem;  one  ia  in  front  of  the  otlwr. 
They  communicate  at  the  fundus.  The 
urethras  are  not  developed;  the  hinder 
bladder  has  the  urachus  open  and  both 
Uaddera  ^Badiarged  by  Hda  paaaage.  The 
ureters  are  symmetrieally  related  to  the 
two  bladders;  those  of  the  outer  kidneys, 
one  from  each  body,  discharging  into  the 
hinder  Madder,  while  thoae  of  tiie  two 
inner  bladders  communicate  with  the  ante- 
rior  bladder.  There  are  two  pairs  of  tes- 
tes; the  outer  pair  had  descended,  their 
TBsa  deferentia  oommunicatitag  with  the 
hinder  bladder,  while  the  inner  pair  are 
still  beside  their  kidneys  and  in  commoni- 
cation  with  the  anterior  bladder. 

Notn  <m  the  Trematodes  of  Lake  Chautau- 
qua, N.  7.:  H.  L.  Obbqbn.   (Read  by 

title  only.) 

Stndiea  made  in  the  bioI(^eal  labora* 

tory  of  the  Chautauqua  College  of  Liberal 
Arts  have  shown  that  the  adult  stage  of 
Dutomum  (Microphallus)  opacum,  Ward, 
ia  of  frequent  oeeurrenee  in  the  atomaehs 
of  tiie  black  bass,  and  its  earlier  stage  in 
the  crayfishes,  where,  instead  of  frequent- 
ing '  the  space  in  the  eephaloihorax  above 
flie  heart  and  lezaal  organs'  (Ward,  Am^ 
Mic.  Soc.  Trans.,  XV.,  p.  79,  1894),  it  ia 
found  invariably  in  the  liver,  wbn^f  pfTrrt 
ive  area  is  frequently  greatly  reduced  by 


the  cysts.     A  second  diatomid  (wcurs  in 

the  stomaeh  of  the  Uadi  ban,  though  km 

i  n'M'iently.  It  has  been  seen  elsewhere  hy 
Wri^'ht  and  Linton  and  referred  by  them 
to  Distomum  (Bundera)  nodulosum.  It  ia 
not,  however,  identical  with  the  European 
form  and  will  very  likely  need  to  be  recog- 
nized as  a  new  species.  It  is  characterised 
by  a  difference  in  the  lateral  lobe  of  the 
(ml  apparatus.  Its  earlier  atagea  wart 
found  abundantly  in  erayflshai  of  the 
lake.  They  are  found  in  nearly  every 
crayfish  examined,  and  occur  encysted  in  . 
the  heart,  gonads,  muscle  and  surrounding 
ipaeea  of  that  region.  Two  other  apeeiea 

of  distomids  are  frequent  in  fishes  of  the 
lake;  one,  an  undetermined  distoniid  of 
very  minute  size,  occurs  in  the  nearly 
digeated  alimy  diyme  gathered  about  the 
entrance  to  the  small  intestine,  appearing 
like  numerous  minute  black  clnnsrato 
specks  scattered  through  the  aiime,  and 
proving  to  be  lezually  mature  former  flie 
black  color  due  to  the  embryos  filling  the 
uterus.  This  species  has  not  .vf^t  bi:>r>h 
located,  and  it  seems  to  be  not  well  known. 
Anollier  littte  known  and  poariblj  new 
species  occurs  encysted  in  round  black 
spots  a  millimeter  in  diameter  in  the  skin 
of  the  tins  and  of  the  body  generally,  in 
reek  beae  and  daitera.  Another  diatomid, 
unknown  in  the  adult,  was  previously 
reported  on  from  thi«?  locality  {Zool.  Hull., 
p.  301,  1898)  as  occurring  in  Anodonta 
plana  and  eausing  the  safanon-eolored 
deposit  on  the  inner  surface  of  the  valvea 
of  the  shell.  The  Anodontus  also  always 
contain  one  or  more  individuals  of  Coiy- 
laspis  adherinit  to  the  surface  of  the 
Wdii.  y  (Zo<d.  HtiU.,  p.  8.5.  18!»8.)  An  ex- 
tended ;irtirU'  on  \]ws>-  is  now  in  conrse 
of  publication.  There  is  to  be  found 
eneysted  in  Hhs  liver  of  -Qie  snnflBhea  a 
form  that  haa  not  as  yet  been  sufficiently 
studied  to  ascertain  more  than  that  it  is  a 
Diplostomum,  or  nearly  related  to  it.  Fur- 
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Hier  atudies  of  all  fheae  fomu  an  now 
being  made. 

The  Eye  of  the  Common  MoU:  Jambs 

BoiiUN  SUKMAKKB. 

The  eye  of  the  mole  lies  imbedded  in  the 
muscle  beneath  the  skin,  where  it  appears 
08  uu  incunspicuouti  dark  spot.  It  is  sit- 
uated well  fonrard  on  the  nde  ol  the 
snout. 

Tli'-  eye  is  degenerate  and  is  no  longer 
capable  of  fuacliouiug  in  distinct  viaioix. 
The  most  noticeable  ehangoa  whieh  have 
occurred  uro : 

1.  The  s^eat  reduction  in  the  size  of  the 
eye. 

2.  The  much  crowded  condition  of  the 
retina  aa  a  result  of  the  decreaae  in  aiie 

of  tho  eye      n  whole. 

3.  The  noticeable  reduction  in  the  size, 
or  tlie  complete  absence  of  the  aqueous 
ami  vitreous  chambers. 

4.  Tlir  varied  modification  of  the  shape 
and  size  of  the  lens.  Also  the  peculiar 
eeU  stmctnre  of  the  lena. 

All  the  atrnetnrcs  of  the  normal  mam- 
malian eye  are  preaent  in  some  form  or 
other. 

Two  stftfes  have  been  studied:  (1)  At 
birth,  (2)  the  condition  found  in  the 
adult.  Very  little  difff>r(  n<u'  is  seen  in 
these  two  stages  excepting  an  increase  in 
sise. 

The  eye  muscles  and  the  optic  ruim  are 

en?;i!y  traced  bnc-k  to  llu'  slniU.  At  birth 
the  nerve  presents  in  its  course  from  the 
eye  to  the  skull  a  peculiar  arrangement. 
The  course  ia  marked  by  numerous  eells 
and  few  or  no  fibers.  At  the  eye  there  is 
a  rapid  chanse  from  this  cell  condition  to 
the  fiber  condition  of  the  nerve  tract.  The 
fibers  have  not  apparently  grown  much 
beyond  the  liitiils  nf  the  eye.  In  the  adult 
the  fibers  can  In-  traced  to  the  slmll. 

The  eye  cleft  may  be  seen  in  cross  sec- 
tions. It  is  very  smaU  and  of  praetieally 


the  same  diameter  in  both  honaontal  and 

vertical  sections  throuf^h  it.  It  meets  the 
eye  at  such  an  angle  that  it  is  impossible 
for  rays  of  light,  should  any  enter,  to  pass 
throu^  the  eye  along  the  axis  of  viaion. 

Al\  the  elements  of  the  normal  retina 
are  present,  bnt,  owiug  to  the  much 
crowded  condition,  the  ganglion  cell  layer 
is  much  increased  in  thickness. 

The  lens,  which  is  found  in  a  great 
vnric'ly  of  shapes  and  sizes,  is  comprised 
of  peculiar  cartilage-like  cells  wiiii  weil- 
defined  noclm.  It  is  therefore  incapable 
of  functioning  as  a  normal  lens. 

It  is  very  doubtful  therefore  whether 
the  eye  of  the  mole  functions  in  any  aenae. 
At  the  best  it  can  do  no  more  than  diatin* 
gnish  between  light  and  darkness. 

The  Breeding  llabxts  of  Certain  Fishes: 
Jaooo  Rbkirard. 

1.  Experimental  evidence  was  offered 
that  the  nests  of  Aynia  are  built  by  the 
male  fish  alone.  Access  to  an  area  of  the 
natural  breeding  ground  was  hamd  by  a 
fyke  not,  in  which  flsh  that  attempted  to 
reaeli  tlie  hreedin!;  ground  were  cau(»ht 
and  kept  living.  The  males  were  removed 
from  the  net  and  phused  in  the  UAtural 
enclosure  behind  it;  the  females  were  oon- 
fined  in  a  crate.  Twenty-three  nests  were 
built  by  the  males  and  of  these  only  five 
ever  contained  eggs.  These  eggs  were 
apparently  all  laid  by  one  or  two  females 
that  had  gained  access  to  the  enclosure. 
The  remaining  eightfen  nests  were  never 
used  and  were  finally  abandoned. 

2.  It  was  pointed  out  that  the  colors  of 
the  male  ^iHMrt  are  protective  in  the  breed- 
ing season.  The  fitis  arc  all  colored  green 
in  harmony  witli  the  surrounding  vegeta> 
tion.  The  reticulation  of  the  sides  is  in 
close  imitation  of  the  shadou-s  ea.st  by  the 
interlaced  and  floating  parts  of  water 
plants.  The  tail  spot  is  strikingly  like  cer- 
tain refraction  images  caat  on  the  bottom 
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by  irregularities  of  the  surface  of  the 
water.  Such  images  are  small  black  spots, 
orange  or  yellow  bordered. 

3.  It  was  pointed  out  that  in  die  male 
of  Eupomotis  gibhosus  the  colors  are  much 
brighter  than  in  the  female.  The  ver- 
mienlar  markingB  on  tin  Oheeka  d  the  male 
are  more  birilliant  than  thoee  o£  tbe  female ; 
the  opercular  car-flap  is  larger  and  bor- 
dered with  scarlet  and  blue;  the  ventraU 
of  the  male  are  blaok,  vAd]»  Utoae  of  tlw 
female  are  yellow;  the  dciMil  and  caudal 
of  the  male  are  much  more  brilliantly  blue 
than  thcwe  of  the  female.  In  approaching 
the  female,  in  order  to  induce  her  to  enter 
Ids  aett  to  apawn,  the  male  devmtea  op 
puffs  out  the  pill  covers  so  as  to  display 
their  brilliant  markings.  At  the  same 
time  the  opercular  ear-flapa  are  erected 
and  the  blaek  ventral  ftia  apread  onl 
When  in  this  attitude  the  male  faces  the 
female  and  it  is  when  seen  from  the  front 
that  his  display  of  color  is  most  briluant. 
fie  aaramea  a  fllinilar  attitude  when  threat- 
ening other  males.  He  was  never  seen  to 
assume  this  attitude  except  tinder  the  cir- 
cumstances described,  so  that  the  display 
of  eolor  reanlting  from  tiie  attitnde  mutt 
be  regarded  as  a  means  of  expressing  the 
emotionSi 

The  Btuiy  History  of  iho  Lateral  JAm  and 
■Awiitory  AvXagtSi  \n  Amxa:  Coka  J. 
Becitwxtb.  Presented  by  Jacob  Ileig- 
hard. 

No  common  anla^e  of  tbe  anditory  pit 
and  lateral  line  system,  such  as  has  bnn 
described  in  Teleosts  by  Wilson,  was 
found  in  Amia.  The  anditory  pit  was 
ftmndto  nte  mxieli  earlier  than  the  latsral 
bne  system  and  in  the  usual  way.  It  is  at 
first  imbedded  in  an  clonjrated  mass  of 
mesectoblast  proliferated  from  the  neural 
tereat  This  mass  of  mcseetoblast^  with 
enclosed  anditory  pit,  bears  a  eonmdorable 
resemblanee  to  the  oommon  anlage  of 


auditory  pit  and  lateral  line  system  re- 
ferred to  above.  It  subsequently  extends 
into  the  adjaoait  gill  ardite,  where  its 
further  Iiistory  was  not  followed.  The 
lateral  line  system  makes  its  appearance  at 
a  later  sta?c  in  the  form  of  several  inde- 
pendent ridge  like  thiokeninga  of  the  «eto- 
blast  which  subsequently  fuse.  It  ia  at  no 
time  connected  with  the  anlage  of  the  audi* 
tory  pit. 

The  Vascular  System  of  the  Common 
Squid,  Loligo  pcalii:  L.  W.  Wiujams. 
The  knowledge  of  the  histology  of  the 
vascular  system  of  decapod  mollusks  is 
very  ineomplete,  espedally  in  vefennoe  to 
the  extent  of  the  capillary  sj'stem.  In 
addition  to  the  capillaries,  lacunn>  have 
been  believed  to  intervene  between  the 
arteries  and  veins.  The  extant  of  ^ 
capillary  system  was  determined  by  inject- 
ing: the  vaseular  system  with  B»^rlin  blue, 
and  the  lining  of  the  vessels  was  studied 
by  means  of  silver  impregnatioiia.  Both. 
the  arterial  and  branchial  hearts  seem  to 
lack  an  endothelium.  The  branchial  heart 
consists  of  striated  muscle  and  apparently 
seeretoiy  polygonal  cells.  The  intrinide 
masde  of  the  pffrirtaltieaUy  contractile 
arteries  resembles  connective  tissue.  The 
arteries  and  veins  are  connected  in  all 
parts  of  the  squid  by  capillaries.  All  the 
vessels  are  lined  by  an  endothelium.  The 
veins  are  connected  with  small  end-sinuses 
which  enclose  the  terminal  branches  of  the 
arterioles  and  receive  numerous  capillaries 
some  of  which  arise  from  the  perforating 
arteriole,  The  so-called  lacuna?  which  par- 
tially enclose  the  pharynx  and  eyes  are 
simues,  since  they  have  endoliieUal  valb 
and  since  they  intervene  betweoi  vmn^ 
not  between  veins  and  arteries. 

The  wide  distribution  of  the  capillary 
Teasels,  the  presence  of  an  endotheliam 
aronuci  every  blood-containing  eavily 
except  possibly  the  heart,  and  the  absence 
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of  demonstrable  lacuiuB,  all  lead  to  the 
eondnuon  that  Hie  arterial  and  venom 
▼eaaela  of  the  aqnid  are  conneoted  by  eapU^ 
lariea  which  form  a  eloaed  Tueolar  agra- 

tem. 

The  BranehMi  Nerves  of  AmHyttoma:  G. 

E.  Coomu- 

1.  There  is,  in  larvnl  Ambly»toma,  a 
complete  series  of  pre-trcmatic  rami  of  the 
ninth  and  tenth  nervee.  Theee  rami  are 
distributed  wholly  to  the  epithelium  of  the 
branchial  arches  and  are  therefore  com- 
parable to  the  pre-trcmatic  uerves  of  ilsbes. 
Drttner  flnda  the  same  aeriea  of  nervee  in 
Triton  and  Salamamlra,  and  the  first  two 
of  the  scrip*?  in  Proteus  and  Mr nohrarwh  ux. 

As  111  Horne  lish^,  there  ig  an  anastomosis 
in  Amhlysioma  between  the  ramus  post- 
trematicus  TX.  and  the  first  ramus  pre- 
trcmatifnis  X.  In  some  indi^-idnals  there 
is  a  similar  anastomotiis  in  the  second  and 
third  bran^ial  arches  and  in  the  hyoid 
areb  between  the  facial  and  i;lossophar>-n- 
gem.  The  hitter  has  been  found  by 
Driiner  in  Tnton. 

2,  The  ranras  alveolaris  VII.  of  Atntitf- 
9toma  is  a  pre-$tpiracular  nerve  and,  as 
snch.  ca:inot  be  honiologous  to  the  ramus 
mandibularis  intemua  of  Anura.  These 
two  nerves  innervate  homologons  areas  and 
terminate  in  homologous  centers  in  the 
brain.  They  differ,  however,  in  tbc  foUow- 
ing  important  features:  (a)  The  ramus 
alveolaris  passes  anteriorly  of  the  deriva- 
tive of  the  BpiraouIaT  oleft,  while  the 
mandibularis  internus  passes  caudally  of 
that  structure;  (b)  the  alveolaris  passes 
dorsally  of  the  mylohyoid  muscle,  while 
the  mandibolaria  intemua  passes  ven- 
trally  of  that  muscle;  (r)  the  alveolaris 
anastomo«?ps  with  the  trigeminus  while  the 
mandibularis  does  not. 

These  differences  may  be  explained  by 
reference  to  Squalua  acanthiiis,  in  whidb 
both  nerves  are  present    Here  the*  areas 


lunervated  by  the  two  ner^'ee  in  part  coin- 
cide and  the  tominal  flbaia  of  the  two 
anastomose.  Obliteration  of  a  preHspiraeu^ 

lar  nerve  of  the  sdacliian  t\-pe  in  Anura, 
and  of  a  like  post-spiracular  ner\'e  in 
Amblystoma,  would  give  the  two  divergent 
amphibian  types  of  distribution  of  the 
facialis. 

The  Anatomy  of  the  Drumming  Organ  tn 
some  ifonne  FiskcM:  A.  K.  Krause. 

The  Cell-Lineage  of  the  Mcsobliisl-Bands 
and  yfexrnrhymf  in  Thalassema:  .Johk 
Cl TKER  ToRRKY.  {Read  by  title  only.) 
As  in  many  other  annelids  and  mollushs 
the  middle  gcrm-lsyer  has,  in  Thalasscma, 
a  (Iniihle  origin.  The  mcsoblast- bands 
(.entoiiicsoblast  or  ctelomesoblast)  arise  in 
the  typieal  manner  from  D.4,  the  poetericr 
nKMiilM-r  of  the  fourth  quartet,  which  also 
cuntributes  two  small,  but  nnt  nidimen- 
tarj',  cells  to  the  posterior  part  of  the  gut. 
The  'larval  mesendiyme'  (eetomcaoblast 
or  psidomesobla.st  J  aris^^,  as  in  moat  other 
form*?,  from  cells  of  the  earlier  or  eeto- 
blastic  quartets;  but  whereas  in  the  forms 
hitherto  described  it  arises  from  only  one 
quartet  and  only  in  certain  quadrants,  in 
Thalasscma  it  arises  from  all  of  tlie  three 
quartets  and  in  all  of  the  quadrants 
(though  this  latter  statement  does  not 
apply  to  all  of  the  quartets).   At  leaat 

Ivr.  Tity  prirnan,-  eotnmesoblast  rclls  are 
formed;  but  of  these  only  ten  are  func- 
tional, while  at  least  ten  are  rudimentary 
and  diaappear  without  becoming  func- 
tional. Of  the  functional  mosench>Tne- 
cells.  three  arc  derived  from  the  third 
quartet  and  seven  from  the  first.  These 
give  rise  not  only  to  the  larval  musoles,  but 
also  in  part  to  those  of  the  adult  Of  the 
rudimentary  cells,  six  arise  from  the  first 
quartet  and  one  from  each  quaidmnt  of 
tike  second  quartet  These  cells  pass  into 
the  interior  of  the  entoblast  cells,  arc 
absorbed,  and  wholly  disappear.  They  an 
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probably  to  be  regarded  as  vestigial  cells 
which  have  been  anpplanted  by  other  mes- 
enchyme cells. 

A  Case  of  Compensatory  Begeneration  in 
Rydroides  dianthtu:  C.  Zel.eny.  (Read 
bgr  titlt  only.) 

Primory  Hixanurum  in  the  Svgiaa  (T«t- 
racoralla) :  J.  E.  DuBDBf.    (Bead  1>y 

title  only.) 

Numerous  serial  sections  of  the  rugose 
eoral,  Lopkophylhm  pnUferum  (MeC^wi* 
ney),  prepared  for  the  author  by  the 
United  States  National  Museum,  enable 
him  to  confirm  the  observation  of  Four- 
tatts  in  1871  that  six  primary  septa  oeenr 
at  the  tip  of  the  corallum.  Duncan  and 
Kunth  have  independently  found  the 
Falieozoie  IleltrophyUia,  and  Freeh  the 
BeTcmiaa  DecaphyUwm,  likewise  to  be  pri- 
marily hexameral,  while  apparently  no  sec- 
tions of  anj'  rugose  iyjics  have  been  de- 
scribed revealing  only  the  four  primary 
eepta  whieh  are  usually  aasttiiied  to  be 
charaeteristie  of  flie  Tetracoralla,  There 
is  good  reason  for  concluding  that  the 
Palaeozoic  corals  were  primarily  hexam- 
eral,  as  is  the  case  with  modem  eomls  and 
aetinians  (Cerianthen  excepted). 

The  serinl  sections  of  LophoplnjUum 
beyond  the  tip  permit  of  the  order  of 
appearance  of  the  later  septa  being  estab- 
lished. These  are  found  to  arise  in  bilat* 
cral  pairs  within  four  of  the  primary  in- 
trr-rj-tal  chambers  in  coufoniiity  with 
Kuntii  s  law.  Instituting  a  comparison  of 
this  method  of  septal  inereaae  with  what  is 
Icnown  of  the  mesenterial  and  septal  suc- 
cession in  modern  J^oantharia.  it  is  shown 
that  the  rugose  corals  are  very  closely 
related  to  the  living  Zoanthid  polyps,  hk 
fbe  latter  new  mesentniee  appear  at  one 
region  within  only  two  primary  cxoccbHc 
chambers,  while  in  the  Rugosa  they  must 
have  appeared  in  the  same  manner  within 
four  primary  ehambem  and  rarely  within 


six.  The  Zoanthids  probably  bore  much 
the  same  relationship  to  the  corals  of 
Pali£o;:oic  times  which  the  actmians  of  to- 
day bear  to  reeent  eorals. 

The  Course  of  the  Blood  Plow  in  Lnm- 
bricus:  Sabau  Wauqu  Jounson.  (Re- 
ported by  J.  B.  Johnston.) 
The  cotirse  of  the  blocd  flaw  in  Lum- 
fencKs  tcrrcstris  was  studied  by  watching 
the  pulsations,  cutting  the  vessels,  holding 
with  forceps,  and  by  various  eomUned  and 
indirect  experiments.  The  main  result  is 
to  show  that  the  circulation  in  Luynhrkus 
is  not  fundamentally  a  segmental  one, 
upon  whieh  a  partial  systemio  eirenlation 
has  been  superimposed,  hut  ia  wholly  sys- 
temic. The  blood  flows  forward  in  the 
dorsal  vessel  to  the  extreme  anterior  end 
of  tiie  woim,  downward  in  the  hearts,  and 
in  both  directions  from  the  hearts  in  the 
ventral  vessel.  The  flow  is  backward  in 
the  subneural  vessel  and  upward  from  the 
stthneural  to  the  donal  in  the  parietals. 
From  the  ventral  vessel  the  blood  goes  to 
the  intestine,  bodj-  wall,  and  nephridia. 
From  these  organs  it  is  gathered  up  by  the 
dorso-intestinals,  branches  of  the  snb- 
neural,  and  parietals,  and  emptied  into  tiie 
dorsal.  Thus  the  blood  is  carried  back- 
ward by  the  longitudinal  trunks  on  the 
ventral  side  of  the  body,  upward  through 
the  body  wall,  intestine,  nephridia,  ete.,  to 
the  dorsal,  and  forward  in  the  dorsal  to 
till'  hearts.  Since  the  flow  is  upward  in  all 
tlie  circular  vcsscIh,  no  complete  circuit 
within  a  mngle  segment  is  possible  for  sny 
part  of  the  blood.  In  the  anterior  end  of 
the  worm  blood  is  carried  forward  by  both 
the  dorsal  and  ventral  ve^ls,  and  back- 
ward by  tiie  subnenral  and  latoral  vessels. 
The  latter  have  connections  in  several  seg- 
ments with  the  subneural.  anastomose 
with  the  parietals  of  segments  XII.  and 
Xin.,  reetive  bkod  from  tiie  body  wall, 
aq»bridia,  and  seminal  vesides,  and  empty 
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into  the  dorsal  vessel  in  segment  X.  and, 
by  wi^  of  the  parietals,  in  segments  XII. 
indXIII.  This  qrtton  is  to  1m  ooofliderad 
M  representiiig  the  parietal  Teasels  of  the 
region  in  front  of  the  last  iNur  of  hearts. 

A  Contribution  to  the  ArUrial  Syittm  in 

Crypfohranchus:  H.  IT.  KeeNZR. 
Presented  by  J.  U.  Johnston.   (Read  by 
title  only.) 

The  Larva  of  Naushonia  crangonoidet: 
Vjuxn  T.  TfiOMFaoN. 

It  was  my  good  fortune,  while  at  "Woods 
HoU  last  summer,  tn  identify  and  rear  the 
larvffi  of  Nau^hoiua  crangonoidts  (Kings- 

1^),  a  small  Thalas^d  Crostaeeaa  taken 

near  Wood's  Hull  in  1893. 

Three  zoi'a  and  two  niy.sin  staeres  are 
recognizable,  during  which  stages  the  uict- 
amorphesui  is  ineooBidenible,  the  'habit- 
us '  being  similar  in  all.  The  mysis  phase, 
however,  closes  with  a  sharp  change,  the 
adolescent  phase  resembling  the  adult  more 
eksely  than  is  usual  among  the  Grostaeea. 

The  zoea  and  mysis  pliascs  of  this  species 
are  distinguished  from  all  other  known 
Crustacean  larvte— with  two  exceptions— 
by  their  peculiar  form.  The  earapax  is 
elongated  behind  the  eyes  into  a  'neck "  h, 
rostrum  i?  short  and  arcuate;  the  body  is 
without  spines,  though  the  anterior  abdom- 
inal segments  hear  hook-diaped  proeesses 
at  their  posterior  angles;  the  sixth  segment 
of  the  abdomen  h  very  elongate.  The 
mandibles  are  remarkably  asymmetrical, 
although  symmetrical  in  the  adolescent 
stages  ai^  Imiee  probably  in  the  adult 

T'vn  r  ther  larva;  resemble  these  in  form; 
a  lurvu  of  unknown  parentage  from  the 
English  coast,  in  regard  to  whose  mandi- 
Ues  data  are  laeldng;  and  the  wdl-known 
larva  of  CaUiaxis  adriatica  (Heller).  The 
mandib!f>«;  cif  the  I'lfter  fire  like  th'-se 
of  tile  Naushonia  larva  in  shape,  and  bim- 
ilarly  the  one  on  the  left  is  hook-shaped 
and  the  one  on  the  right  conical.  Leaving 


out  of  the  question  the  too  little  known 
English  form,  we  find  that  the  likftnees 
between  the  larvie  of  JVoiwAonw  and  these 
of  CaUiaxis  is  not  due  to  oonvergenee,  but 

to  a  close  relationship  existing  between  the 
species.    This  is  easily  demonstrable  by 
comparing  the  adults  of  the  two  species. 
CatlMMni  and  Nautkoma  do  not  aeem  to 

be  very  closely  related  to  the  other  specicij 
grouped  in  the  Thalassinidea,  excepting 
possibly  Laomcdia  (Dellaan).  They  per- 
haps   represent   a   group   which  has 

approaclied  the  Thalaivsinidea  in  some 
respects,  but  whose  descent  must  bo  souj^'ht 
along  a  diU'erent  line  from  that  of  the 
other  genera  of  this  group. 

On  the  Spinal  TTnniohifDti  s  of  fhr  Crunial 
Nerve  Components:  J.  Pi^ypaib  Mc- 
HVKBIGH. 

The  researches  of  Strong  and  C.  J.  Her^ 
rick  have  demonstrated  the  existence  in 
the  cranial  nerves  of  five  distinct  compo- 
nents whieh  may  be  termed  the  lateral 
line,  aomatie  sensory,  viseero-senasfy, 
median  motor  and  lateral  motor  com- 
ponents. The  first  of  these  are  undoubt- 
edly eonflned  to  the  eranial  r^on,  but  of 
the  other  four  it  seems  probable  that 
homolojmes  exist  in  the  spinal  npr\'es.  Tl»e 
somatic  sensory  components,  being  sup- 
plied to  the  akin,  are  naturally  to  be 
homologized  with  the  components  of  the 
dorsal  spinal  roots  which  have  a  similar 
distribution,  and  the  equivalents  of  the 
Tiscero-aensory  fibers,  distribated  to  the 
endodermal  sense-organs  and  epilheliiun, 
are  to  be  looked  for  in  those  sensory  fibers 
from  the  posterior  root  ganglia  which 
accompany  the  efferent  fibers  of  the  sym- 
paUietio  Qvtem  to  tiie  visowa. 

As  regards  the  two  motor  components, 
the  homologiies  are  not  so  apparent.  The 
observations  of  van  Wijhe  have  sliown  that 
the  eranial  museiea  bdong  to  two  eata- 
gmes,  the  mnseulature  of  flie  branehial 
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arches  boinp:  derived  from  th"  vfitral  mes- 
oderm and  the  remaining  crauial  muscu- 
lature from  the  dorsal  meaodeim.  It  is 
notewOTthy  that  the  branehial  mniealatnn 
is  supplied  by  lateral  motor  ncrvt^s  and  by 
these  nlone,  wliilc  tlie  dorsal  musculature 
is  supplied  hy  uiediun  motor  roots.  Con- 
sequently the  nerves  supplied  to  the  myo- 
tomic  muscles  of  the  trunk  are  to  be 
regarded  as  the  homolopucs  of  the  cranial 
median  motor  nerves,  while  the  white  rami 
ilben^  whieh  oootrol  tlirough  i^mpathetic 
neurons  the  visceral  musculature  of  the 
trunk  derived  from  the  ventral  mesoderm, 
are  the  equivalents  of  the  cranial  lateral 
mctnr  eompoorats. 

^Hie  other  ideas  referred  to  in  the  papw 
may,  for  lack  of  space,  be  stated  sum- 
marily. (1)  The  distinction  between  vol- 
untary and  involuntary  muades  »  a  phys- 
iologieal  and  histological  one,  and  not 
mnrphrilopMcal.  and  tlie  branchial  muse^u- 
l&ture  is  morphologically  equivalent  to  the 
liaeeral  musenlatore  of  the  trank.  (2) 
The  branchioiBcric  s^mentation  is  not 
identical  with  the  myotomic,  but  in  the 
cranial  region  there  exist  together  two  dis- 
tinet  segmentations.  (3)  Of  fliese  the 
branchiomeric  segmentation  is  probably 
tfie  older  phylogenetically. 

Geographical  Distribution  of  Fresh  WaUr 
FixlKs  of  Mexico:  S.  £.  Mbbk.  (Read 

by  title  only.) 

Feeding  Habits  of  a  Spataugoid,  Morra 
atropos;  a  BnitleSiar  Fish,  Opkuh 
j^ifVffma  ITiiiidtiiaflnn,  and  a  Sciothm- 
rian,  Thyonr  hriafrn^i:  rAsvrFi.ij  Hravr. 
The  observatiriiis  lu^re  triveri  were  made 
on  animals  kept  in  tlie  Beaufort  U.  S.  F. 
0.  Iiaborfttoiy  in  aquaria  in  whieh  a  hal- 
ance  had  been  established  between  animal 
and  plant  life  by  means  of  diatoms.  The 
spatangoids  were  reared  from  plutei. 

The  f  unetion  of  the  so-called  anibalaoral 
brushes  of  spatangoids,  which  are  so  oan« 


spicuously  waved  about  in  the  water  above 
the  animals  when  dug  up  and  placed  in 
aquaria,  has  been  thought  to  be  principally 
a  req)iratory  one,  bat  I  have  found  tiiat 
the  animals  use  these  brushes  as  hands  for 
grasping  bunches  of  sand  and  diatoms  and 
carrying  them  to  the  mouth,  the  bristles 
of  the  brush  being  used  as  fingers. 

Ophiophragma  lives  below  the  surface 
of  tlip  Kitiifl,  with  the  oral  surface  of  its 
disc  and  arms  applied  to  some  large  object 
and  with  the  tips  of  its  arms  extending 
into  the  water  above.  The  foot-tentaeles, 
dtstribnted  in  pairs  alonp  eaeb  arm,  are 
seen  to  be  in  constant  waving  motion,  and 
by  dose  observation  it  may  be  seen  that' 
they  are  busily  engaged  in  passing  little 
pellets  of  sand  and  diatoms  toward  and 
into  the  mouth.  Down  the  oral  surface  of 
eaeh  arm  is  travelling  a  procession  of  pel- 
lets which  have  been  gathered  up  by  the 
more  terminal  teiitaeles  and  whieh  are 
being  successively  handed  on  by  the  mare 
prozimsl  pairs. 

ThyonOf  in  feeding,  fully  extends  the 
long  branching  tentacles  which  surround 
it«  moutlif  and  mops  them  about  in  the 
sand  until  they  are  well  covered  with  sand 
grains  and  diatoms ;  then  they  are,  one  by 
one,  turned  back  and  poked  down  the 
throat}  the  mouth  closes  around  the  base 
of  flie  tentacle  and,  when  withdrawn,  it  is 
free  from  all  debris. 

A  Method  of  Hearing  Marine  Larva: 
Caswell  Grave. 

A  method  of  rearing  eehinodem  larvw 

whicli  I  have  used  for  two  seasons  with 
imieh  success  con«ist>5  in  supplying  the 
n«iunria  containing  tht-in  willi  a  t'cnerous 
amount  of  sand  containing  diatoms. 

From  twelve  to  twenty-four  hours  after 
fertilization,  the  e^rt^  r*»ach  a  <!tntre  in 
which  they  swarm  at  the  surface  of  the 
water.  At  this  time  it  is  easy  to  get  a 
pure  culture  of  larvn  hy  skimming  the' 
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surface  of  the  dish  in  which  the  eggs  were 
fertilised.    The  larm  thai  edleeted  are 

plii'  iMl  in  an  a*|uariura  of  fresh  sea  water. 
At  till-  sniiio  tiiii.>  tlterc  aro  alno  added  a 
dozen  or  more  pipettefLs  <jf  the  siirfme 
sand  from  an  aquarium  containing  a  cul- 
ture of  diatonu.  (Prepared  by  putting  a 
liter  or  more  nf  sand,  dretlirtd  from  the 
ocean  bottom,  in  an  Hquariuru  of  sea  water 
and  allowing  to  stand  several  days.)  The. 
jar  thus  atoeked  m  now  oovered  and  aet 
before  n  window,  wbere  it  ia  well,  hat  in- 
vdircctly,  lighted. 

The  diatoms  keep  the  water  pure  and 
Innueh  an  abundant  ropply  of  tbe  nat- 
Kial  fttoil  of  the  larvif,  and,  beoause  of  the 
balance  established  in  the  aquarium  be- 
tween animal  and  vegetable  life,  the  sup- 
ply of  <txygen  ia  kept  oonatant  and  there 
is  no  need  for  frequent  chanpes  of  water. 
The  larvtp  are  thus  proft  i'lrd  fnnu  the  de- 
structive effects  of  raptd  changes  tn  tem- 
p€ratw  produced  when  fredi  oeean  water 
ii  added  to  that  whieh  haa  atood  in  the 
houw. 

A  niunber  of  spatangoids  and  sand-dol- 
lara,  whieh  had  juat  completed  their  meta^ 

morphosis  on  ^^rptt-mW  22,  have  been 
kept  in  a  healtliy  luid  prowinp  condition  to 
the  present  time  (January  1)  in  such  a 
diatonHttoeked  aquarinm  holdinir  on«  lit<>r. 
The  water  haa  been  changed  twice  during 
the  three  months  in  order  tn  rt  j^l;>f  i.  t>ip 
saltfi  used  by  the  diatums  and  eehinodi'rms, 

Ahvonnalities  in  Development  of  Jlylirid 
Fishes:  W.  J.  Monkuaus.     (Read  by 

title  only.) 

On  ih*  (Tenera  of  the  JJydraoarim:  Robt. 
H.  WoLoon. 

However  mueh  we  may  pride  ourselvos 
cn  the  naturaliie-ss  of  our  present  elaitsiH- 
cation,  it  nevertheless  must  be  admitted 
that  it  is  a  purely  artifleial.  device.  Thna 

it  sf'f'ins  learifimfiti'  to  make  use  nf  every 
modification,  however  artificial  it  may  be. 


which  iucreasi^  its  serviceability  without 
at  the  same  time  doing  violence  to  any  of 
our  accepted  ideaa  concenung  phylogenet' 

ie  relationships.  Tn  the  rhnnu'teri/raticm 
of  various  groups,  of  iiipher  or  lower  rank, 
authors  have  made  use  frequently  of  char- 
acters ao  disrimilar  as  to  make  it  difSmilt 
to  compare  the  deseriptiung  or  to  reduce 
them  to  such  form  ns  to  make  them  ser- 
viceable in  a  general  treatment  of  the  sub- 
ject If,  in  any  group,  charaeten  can  be 
found  which  are  of  family  value,  others 
which  are  generic,  niid  still  others  eloarly 
specihc,  while  ail  other  variations  can  be 
reeognized  aa  within  the  lunits  of  Bpaei6o 
variation,  systematic  work  in  the  group 
will  be  prreatly  facilitated  by  the  recogni- 
tion of  the  fact  and  a  clear  definition  of 
the  value  of  each  factor.  It  ia  evident 
that  for  each  collection  of  fonu  that  BUgr 
be  treated  topether  in  this  manner,  how- 
ever many  may  be  thus  included,  charac- 
ters will  be  found  which  are  peculiar 
to  those  forms  and  Other  charactna 
mmi  be  found  for  any  other  similar 
collection.  It  is  also  evident  that  any 
eharaeter  which  wonld  otherwise  be  of  a 
given  value  may,  if  greatly  developed, 
liMvc  its  value  so  inereased  a.s  to  beeome 
a  eharaeUT  of  the  rank  next  above,  e»- 
peeially  if  accompanied  by  other  cbarac- 
ters  of  the  higher  rank.  If  this  develop- 
m'Mit  stand  alone  it  is  better  to  eonsidi-r  it 
m  the  line  of  aberrancy  within  the  lower 
^'roup.  It  is  further  denrable,  aa  soon  as 
these  diaracters  may  be  determined  upon 
fi.r  any  irronp.  tluit  for  the  subdiv!'-v>Ti'^  of 
that  group  diagnoses  be  formulated  which 
shall  bring  these  ebaraoters  sharply  into 
contrast;  and  in  the  interest  of  aocwacy 
it  is  desirable  that  each  of  these  diasmnsoj 
should  contain  in  the  brief^t  possible 
foim  a  atatement  concerning  all  the  char- 
aetem  hehnging  to  a  aubdiviaioii  of  that 
rank.  Furthermore,  for  each  group  a 
type  should  be  selected  in  accordance  with 
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the  rpcognized  rules  of  priority.  When 
for  any  group  such  diagnoses  of  the  dif- 
ferent subdivisions  shall  have  been  pub- 
liahed,  and,  after  diaeuasion,  so  modified 
as  to  be  acceptable  to  the  majority  of  stn- 
dents  of  the  group,  forms  subsequently 
described  should  be  aocoiupanied  by  sim- 
ilar diagnoan  and  aimilar  deaignatioiiB  of 
a  type  which  will  render  them  strictly 
OOnipoRible  tn  forms  already  known. 

The  Hydracanni  form  a  sliarply  limited 
and  very  honMgeiMoua  group  in  which  the 
application  of  such  a  scheme  as  proposed 
above  seems  practicable.  Accordingly,  it 
is  suggested  here,  and  in  the  complete 
paper  it  is  expected  that  there  will  be 
given  for  each  family  and  genus :  first,  the 
name  having  priority ;  sprond  \]u'  author  of 
the  same,  together  with  the  date  and  exact 
referaiee;  third,  a  diagnosis  in  Latin  and 
EngUeh;  fourth,  the  type,  with  reference 
to  the  author  and  exact  date,  together 
with  the  reasons  for  selection  of  the  same. 

S(fKlht«utern  Vnitcd  States  as  a  Center  of 

Gfographicul  Distnlmtidn  of  F<riina  find 
Flora:  Cuabjues  U.  Adams.  (Read  by 
title  only.) 

In  general  the  geographical  relationship 

of  the  fauna  nnd  florn  of  tlie  northern 
United  States,  east  of  the  Great  Plains, 
is  with  that  of  the  Southeast,  and  points 
to  an  origin  in  Uiat  direction,  excqnt  in  the 
case  of  the  distinctly  'mrpnl  furms.  The 
abundance  and  diversity  of  life  in  the 
Southeast  indicate  that  it  has  been,  and 
now  is,  a  center  of  dispersal.  The  relicta 
indicate  that  it  has  been  a  center  of  pres- 
crvntion  of  ancient  *ypcs,  and  the  endem- 
mm  ahows  that  u  has  been  a  center 
of  oii|^  of  ^ea.  There  ara  two 
distinct  southern  centers  of  dispersal  in 
temperate  United  States,  one  in  the  moist 
Southeast  and  the  other  in  the  arid  South- 
wesL  Nine  criteria,  aside  from  foaril  cri- 
deneet  are  reeogniaed  for  determining  the 


center  of  origin  or  the  locality  of  dis- 
persal: (1)  Location  of  the  greatest  dif- 
ferentiation of  a  type;  (2)  looatlon  of 
dominance  or  great  ahnndance  of  individ- 
uals; (3)  location  of  synthetic  or  closely 
related  forms;  (4)  location  of  maximum 
size  of  iudividuals;  (5)  location  of  greatest 
productiyeness  and  ita  stability/  in  crops; 
(6)  continuity  and  convergence  of  Um'S  of 
dispersal;  (7)  location  of  Ica.st  depeiidenee 
upon  a  retitricted  iiabitat;  {b)  continuity 
and  directness  of  individQal  variationB  m 
modifications  radiating  from  the  center  of 
origin  along  the  highways  of  dispersal ; 
{,0)  direction  indicated  by  biogeograpiiical 
affinities  and  (10)  «mnal  migration  rontes 
in  birds.  There  are  three  primary  out- 
lets of  dispersal  from  the  Southeast:  (1) 
The  Mississippi  Valley  and  its  tributaries; 
(2)  the  Coastal  Plain,  and  <3)  the  Ap- 
palachian Mountains  and  adjacent  pla- 
teaus. The  first  two  have  also  functioned 
for  tropical  types  and  the  third  for  boreal 
forms.  Dispersal  is  both  forward  and 
backward  along  these  highways.  It  is 
desirable  to  study  individual  variation  of 
animftls  and  plants  along  their  lines  of 
dispenal  'snd  divergence  from  tba  csntaiF 
of  origin,  in  such  characters  as  sixe,  pro- 
ductiveness, continuity  of  variation,  color 
variation,  and  changes  of  habit  and  habit- 
ats. Life  areas  should  be  studied  as  cen- 
ters of  dispcraal  and  origin  and  hence 
dynamically  and  genetically. 

Dueripiion  of  Cephahgommu  wneoMinUf 
sp.  nov.:  W.  8.  NicxERaoN.  (Bead  by 
title  only.) 

Fnsh  Water  Polyehmta:  H.  P.  Johk- 

SON. 

The  Lateral  Line  System  of  Polffodon 
spathula:  Henhy  F.  Nachtrieb. 
The  paper  considered  only  the  general 
anatomical  featores  of      lateral  line  of 
P4illfotkm»  Jn  general  the  syatema  of  tiie 
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two  sides  are  qminetriea],  but  in  the  poii- 
tioii,  distribQliim,  number  and  minor  de> 
tails  of  the  branches  from  the  '  lateral  ' 
and  'main  '  canals  there  is  considerable 
vuistion.  In  none  of  the  several  hnndred 
apeinmeiis  examined  were  these  branches 
grouped  as  dospribcd  nnd  fimired  by  Col- 
linge.  In  all  eases  they  were  found  all 
aloi^  the  '  lateral '  canal,  the  great  tnftF 
jmity  being  ventral  to  the  oanal.    As  a 

I'uli'.  oiii'  tri  tlircp  nt,  tltc'  jiTiff'rior  rntl  nf 
eaoh  system  begin  on  the  ventral  side  o£ 
the  caual  and,  after  running  a  short  dis- 
tance in  that  direetion,  tnm  dorsalward 
and  terminate  in  tlio  usual  brandilots  nnd 
clu<;tcrs  of  sense  organs  on  the  dorsal  side 
of  the  cunai. 

The  points  made  were  demonstrated 
with  dried  skins  of  the  fish  upon  which  the 
systems  lind  been  painted  over  with  white 
paint,  and  photographs  of  similarly  pre- 
pared skins. 

Conditions  of  Ff>ssili:>'ti{on :  J.  CuLVlR 
Uaktzeix.  {Head  by  title  only.) 
Professor  Ifartzell's  paper  was  a  review 
of  a  scries  of  investigations  he  has  been 
making,  the  objocfiv.'  point  of  which  is  to 
find  the  laws  ( '{)  governing  the  ctjuditiuus 
of  fossilization  for  the  various  etaasea  of 
Invertebrates  in  the  same  and  in  different 
forinntions. 

Before  the  laws  desired  can  be  formu- 
lated, it  is  neeessary  (a)  to  know  the  min- 
eral  composition  of  the  skeletal  parts  ol 

living  invertebrates;  (^'t  to  know  the  mn- 
dition  of  the  fossil,  i.  c,  whether  it  be  the 
original,  a  mold  or  a  ca.st;  {<:)  to  know 
the  mineral  composition  of  the  foml ;  (d) 
to  know  what  niinornl  rhnTi':r<''  hris  lakon 
place  dtiring  fossilization  where  tlie  cast 
is  one  by  molecular  replacement;  (c)  to 
know  the  litholof;tcal  ccwsposition  of  the 
formations  in  which  fossils  occur;  (/)  to 
Imow  the  rrlntrmi^bip  betwew  the  fossil 
and  the  formation. 


The  conversion  of  an  organism  into  a 
fossil  depends  upon  the  character  of  its 
skeletal  parts,  the  material  in  which  it  is 
buried  and  the  material  brought  in  in  sola- 
tion  by  iafiltratioiL  The  material  of  which 
the  skeletal  parts  is  eompoaed  varies  in 
(lifTei'ont  proups,  bein^r  more  durable  in 
some  than  in  others  and  therefore  plays 
an  important  part  in  the  preservati<m  of 
the  organism.  The  variation  in  the  litbo> 
lof;i<\'il  character  of  the  material  in  which 
the  organism  is  buried  also  plays  an  im- 
portant part.  Certain  organisms  are  pre- 
served as  originals,  others  aa  molda  and 

("•■isls.  iti  the  s;urif  f( irma  1  ii m .  Mild  locality.  | 
In  this  same  formation,  but  in  a  locality  I 
of  different  lithological  character,  those  | 
groopa  whieih  w«re  lost  under  ibe  former 
condition  may  be  nrtaaned  under  the  latter,  i 
and  vice  v«rsa.  i 
So  far,  twenty-five  horizons  and  forty-  i 
four  loealitiea  in  the  United  States,  Canr  j 
ada,  England  and  Germany  have  been  ex-  , 
amined  with  special  reference  to  the  Htho-  ' 
logical  character  of  each  formation  at  the  ' 
various  localities  and  the  eonditioDa  of 
preservation  of  the  fossils.    Tables  have 
been  prepared  givincr  the  general  iniiu  ral 
character  of  the  skeletal  parts  of  living  in- 
vertebrates,  minerala  replacing  original 
minerals  secreted  by  the  organisms,  and  a 
comparative  taVdo   shomng  the  mineral  ' 
composition  of  living  and  fossil  inverte-  ' 
brates. 

The  p^er  was  illustrated  by  mesas  of 
pbotographa,  drawioga  and  modds. 

Origin  and  Migration  of  the  Oerm-Celt* 

WOOF/S. 

The  germ-cells  in  this  form  are  not  de- 
rived from  the  germinal  epithelium  of 
the  body  cavity,  as  is  commMdy  taught, 

but  are  traceable  before  the  mesoderm  has 
split  to  form  the  coelom,  and  in  a  region 
that  may  be  called  extra-embryonic. 


Digiti^ea  by  CoOglc 


Ai-KIL  11,  1S02.] 


SCIENCE. 


583 


In  the  earliest  stages  in  which  they  can 
be  distinguished  from  body  cells  they  all 
lie  in  two  little  round  groups  under  the 
blaBtodeimle  lim  in  fhe  posterior  part  of 
the  embryo,  and  jnat  at  the  junction  of  the 
three  ^rm  layars  as  well  as  in  the  endk>> 
derm  itself. 

During  the  growth  of  the  embryo  these 
elmsters  more  inward  from  eadi  aide  to- 
wards tiie  median  line.  (Emtnyo  of  3 
mm.) 

The  ceUs  then  become  separated  from 
each  other  and  are  aeatteied  in  the  imq>Iit 

mesoderm,  though  none  arc  yet  to  be 
found  in  the  segmented  portion  of  the 
middle  germ  layer. 

When  the  mesoderm  splits,  nearly  all 
stiececd  in  getting  on  the  median  or 
splanchnic  side  of  the  body  eavity  whieh  is 
then  formed. 

From  this  time  up  to  the  period  of 
seznal  difltorentiation  (embryo  of  28  mm.) 
these  eclls  mieratc  rclativclj'  to  the  other 
tissues  so  that  tliey  prof^ressively  lie  just 
beaeuUi,  at  the  side  of  and  then  dorsal- 
ward  to  the  intestinal  tra«t.  They  then 
make  their  way  through  the  meson tcry  in 
which  most  of  the  cells  are  found  (embryos 
of  about  11  mm.),  and  finally  reach  their 
destination  in  the  epi'&eliitm  of  the  geni- 
tal gluad. 

During  no  part  of  this  process  ere  germ- 
eell**  ever  flcrived  from  me«5nf!(->rm  eplls.  nor 
do  they  ever  go  into  the  formation  of  any 
.  part  of  the  body. 

They  retain  their  yolk  and  other  cha^ 
aetoristi'  s  of  the  cells  of  the  early  blasto- 
derm  stage  and  it  is  the  body-cells,  not 
the  germ-cells,  that  are  differentiated. 

Thus  the  hypothesis  of  Nansabanm  that 
'  sex  cells  do  not  eome  frran  any  cells  that 
have  given  up  their  embryenie  eharaetcr 
or  gone  into  building  any  part  of  the  body, 
nor  do  sexual  cetls  ever  go  into  bmly  for- 
mation,' finds  a  eonfirmation  in  faets. 


Histological  Changes  in  ike  BtffMinfUm 

following  Normal  Fission  of  Planaria 
maculata:  W.  C.  Cubtis.  (Head  by 
title  only.) 

Variatton  tn  the  Hepatic  Ducts  of  the  Cat: 
R.  H.  JoHNSOK.    (Read  by  title  only.) 

An  Electric  Lamp  for  Microscope  lUuitun- 
Hon :  MATNJum  Bf.  Mbtcalp.  ( By  title. ) 
Will  be  pnbliafaed  in  full  in  SciBNCfi. 

M.  M.  Mctcai  F. 

Sccrilary. 


AUBSIOAV  PBiMSOPBlCAL  AS80C1ATI0V, 

The  Amerieon  Philosopbieal  Association 

held  it.s  first  meeting  at  Columbia  Univer- 
sity, N<'\v  York,  on  Monday  and  Tuestlay, 
March  31  and  April  1, 1902.  The  Associa- 
tion may  be  regarded  as  a  daughter  of  the 
Aineriean  Psyehological  As.soeiatii»n,  to 
which  fully  three  fourths  of  its  nearly  one 
hundred  charier  members  also  belong.  For 
several  years  past  the  Psychological  Asso- 
ciation has  provided  for  the  reading  of 
pnpers  iti  wiifml  philosophy  at  its  meet- 
ings by  philosophical  sections.  This  ar- 
rangement generously  met  a  practical 
demand,  but  the  relation  was  anomaloiis. 
The  desire  for  more  ade(iua(e  reeognition 
of  the  philosophicfil  intorests  whs  m'*t  by 
the  organization  of  the  new  .^Vssocialiou  at 
a  conference  held  last  November  in  New 
York.  Professor  J.  E.  Creighton  (Cor^ 
nell),  editor  of  the  Philosophical  Rcvicic, 
was  chosen  president,  Professor  .iV.  T. 
Ormond  (Princeton),  vice-president,  Pro- 
fe.ssor  H.  N.  Gardiner  (Smith),  seeretnry- 
treasurer.  and  tlie.se.  together  with  Pro- 
fessors Armstrong  (\Vesleyan),  Duncan 
(Tale),  Everett  (Brown)  and  Hibben 
(Princeton),  were  constituted  an  e.xeeutive 
committee  to  invite  others  to  membership, 
to  draw  up  a  consUtutiou  and  to  arrange 
for  the  first  meeting;  The  constitntion 
adopted  at  the  recent  meeting  defines  the 
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object  of  the  Association  aa  '  the  promotion 
of  fhe  interests  of  philosophy  in  alt  iti 
brancliea»  and  more  particularly  the  en< 

fnnrnseincnt  of  original  work  among  its 
members.'  The  relation  of  the  Association 
to  th«  previomly  estabUshed  Western 
Philosophical  Aasoetation  was  referred  to 
the  executive  eoninuftrc  to  r<»pnrt  ;it  the 
next  ineetiiig.  The  next  meeting  will  be 
held  iu  Cunvocatioa  Week  in  Washington 
in  afBIiation  with  the  other  societies,  part 
of  the  time,  probably,  in  joint  session  with 
the  Psychological  Association.  The  offi- 
cers for  the  ensuing  year  are  president, 
Professor  A.  T.  Ormoaid  (Prineeton), 
viee-pre«dent,  Professor,  A.  Mciklejohn 

(lirownV  socn*t«r>'-1rcaRur«'r.  PinfVssur  TI. 
N.  Gardiner  (Smith),  and  the  other  mem- 
bers of  the  executive  committee,  Professon 
A.  C.  Aimtrong  (Wesl^yan),  J.  Q.,Hib> 

ben  (Princeton),  W.  CnlfhvHl  fNorthwpst- 
crn)  and  D.  Irons  (liryn  Mawrt.  The 
following  is  tlie  list  of  papers  read  at  the 
reeent  meeting: 

JfOMtftiy,  ilaick  91. 
10  A.M. 

'Poetry  «»d  PhtlMophy':  Dr.  lUtpR  BAmoif 

Perrt. 

'Ke<%iit  Critickm  of  the  PbilosgpUj'  of  T.  li. 
Green Prafnoor  WuxiAit  GAtawiu. 

■The  .KHtliL-tio  Elonietit  in  Rumaii  Kature't 
I'rufciisur  £.  UutsitEY  S.veatii. 

'  Addro^H  of  WotcoBe':  Pre^dent  Vkholab 
Mlubav  Bltleii. 

'The  Functional  Theory  of  Hie  Distinct  iuii 
between  Uie  i'liycbicel  and  Phfaical':  Profeuor 
H.  Heath  Bawden. 

'The  Atomic  Self:  Pfofceeor  Oaoass  Btvute 

FULLEBTOK. 

8  P.1I. 

A(lJro89  of  the  PrcMilent.  Subject,  '  The  Pur- 
pvaen  of  ft  Fbilooophical  Association ' :  Profe^aor 
Jamss  Ewih  GnntBTim. 

T>i  -nisHion  on  tbe  Addreas:  Preaidcni  VtkKca 

L.  Pattox. 

Tttesday,  AptU  1, 

10  A.M. 

'The  Coneept  of  the  Negative*:  Dr.  W.  H. 

SlIBLDOir. 


'Being,  NotBeing  and  bcooming:  a  Study  ia 
til*  Legic  of  Early  Qiecfc  PhileMjiliy  *:  ProteMor 
Alvbb)  U.  Lloyd. 

'Ariatotle'e  Theory  of  ReaMn ' :  Professor 
WlU.IAM  A.  IIammoM'. 

'  On  Final  Cauaee ' :  Dr.  Eooab  A.  Sisceb,  Jr. 

'  Ob  tiM  Study  of  ladindiudity  *:  Profevor  J. 
Aa  IiUomoK. 

2  P.M. 

'  llie  i.  uiiiA  iou.-.nt'»i>  of  Ubligiiition ':  Professor 
E.  R.  McGn.VARY. 

'Kant  and  Teleolaigical  Ethica':  Profeaaor 
Fbakk  TmtXT. 

'  Kpistcniology   aad   Bthlokl   Uotliod ':  Dr. 

Al^RT  LUXVKK. 

*Th«  Eplatenological  Argument  for  Tbdam': 

ProfesHor  Kiiw  \i!D  11.  tiKaTfx. 

*Tbe  Philoitopby  of  Kcligiou:  It«i  Aim  and 
Scope'!  Dr.  F.  C.  FwwoB.    (Bead  by  title.) 

A  pleasant  feature  of  the  meeting  was 
the  reception  given  to  the  members,  about 

forty  of  whom  were  in  attendance,  by 
Prfsiflent  and  Mrs.  Butler  in  the  Avery 
Library  on  Monday  evening.  The  thanka 
of  the  Association  are  also  due  to  Pcesi- 
<Ir  111  Hutler  and  the  officers  of  the  Uniter- 
bity  for  the  admirable  accommodatioiis  in 
Earl  Uall. 

iSTecretory. 


aOIBNTIFlC  BOOKli. 

Inorganic  Svotulum  a$  Studied  by  Spectrum 

Analv'-'-  By  Sir  Normas  LocKVhR,  K.C.B., 
etc.  London,  MacnuUan  and  Co.  1900. 
Pp.  vi  +  lJ)8;  M  figs. 

The  author  steles  ia  his  pctsfsee  that  this 

'vohurif  ooiitfun.^  an  account  of  my  most  recent 
inquiries  into  the  chemistry  of  the  stars,  and 
of  some  of  fhe  questions  vhidi  have  grown 

out  of  tlier.0  inquiries.'  Dissociation  is  the 
main  topic  of  tbe  book,  and  tbe  author  nuikea 
the  'endesTor  to  show  how,  in  the  studies  con- 
cerning dissociation,  we  have  really  been  col- 
lecting f.ict?  concf-rnlnff  tho  evolution  of  the 
chemical  c-lemeuti!,'  and  he  points  out  'espo- 
eislly  that  the  firat  steps  in  this  evolution  ntay 
possibly  be  best  studied  bgr»  and  most  dearly 
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«ei>ieBen(ed  in,  the  long  chain  of  facts  now  at 
pm  disponl  tonduag  the  spectral  ehanges 

ol«er\  cd  in  the  hottest  stars.' 

The  sci^arate  'books'  into  which  the  small 
Tohane  b  diTided  «m  entitled  m  follows:  L, 
'Tlie  Baaie  of  the  Inquiry';  IL,  'Application 
of  the  Inquiry  to  the  Sun  and  Stars';  111., 
'The  Dissociation  Hypothesis';  IV.,  'Objec- 
tions to  the  Dissociation  Hypothesis';  V., 
'Inorganic  Evolution.'  The  work  therefore 
deals  with  a  chemical  problem  by  the  methods 
and  with  Ae  renilti  of  astronomy.  It  does  not 
primarily  troat  of  tlir  *}  r  ry  of  stellar  evolu- 
tion, which  is  now  being  gradually  built  up 
on  the  foundation  of  the  new  fseta  of  astron- 
omy  and  astrophysics.  The  author  pwsants  his 
evidence  in  his  usual  brilliant  manner,  and  it 
is  easy  to  see  how  one  may  bo  carried  along  to 
his  conclusions,  if  the  evidence  is  not  carefully 
examined.  Tlie  dij-.sooiatlon  liy[HitlicsIs  is  un- 
doubtedly a  xmrticulariy  alluring  one  to  the 
astronomer,  as  pceeenting  a  connparatiTsly  easy 
escape  from  soinc  of  the  difficult ios  of  solar  and 
stellar  physics.  But  the  validity  of  the  evi- 
dence upon  whidi  any  aueb  dieoiy  is  based 
should  be  beyond  question,  and  this  cannot  he 
said  of  some  of  the  evidence  here  presented.  It 
is  also  Tery  doubtful  if  other  workers  in  then 
lilies  ean  shaie  Sir  Norman's  optimistie  Tiew 
expressed  on  pnpr  29:  "I  propose  to  pass  over 
the  history  of  nearly  twenty  yea»'  work,  with 
all  its  attendant  doubta  and  lUflBeolties,  and 
denl  with  whnt  thnt  work  hns  hronplit  ns,  n 
perfect  harmony  between  laboratory,  solar  and 
stellar  phenomena."  To  many  it  may  appear 

that  the  <li-;orivor!i-s  of  facts  in  spoilt rosonpy 
in  recent  years  have  tended  to  temporarily 
diminish  rather  than  incMaae  the  harmony 
between  the  phenomena  observed  in  the  labo- 

rntory  nnrl  the  henvens. 

The  reviewer's  copy  of  the  book  contains 
many  margrinal  queries  as  to  the  coneetness  of 
the  evidence  broncht  forward  bs  representing 
the  facts.  Thus,  for  instance,  we  read  on  page 
M  of  "the  simpliHeation  of  the  speetnnn  of  a 
8\i1)stnnce  at  thn  trtnpfrature  of  the  fhromo- 
spherc  To  take  an  example,  in  the  visible 
region  of  the  spectrum,  iron  is  vspiesented  hy 
nearly  a  thousand  Frannhof«f  l^Ms;  in  the 
ehroniosphere  it  has  only  two  Tcprssentatires.'* 


Now  recent  photographs  of  eclipse  spectra — 
end  first  of  these  that  obtained  in  18M  by  Sir 

NorinanV  assi>tunt.  Mr.  Shackleton — artually 
show  the  presence  of  a  great  nuiul»cr  u£  irun 
lines  at  tlie  base  of  the  ohromo«phcre,  matching 
almost  every  one  of  the  strong  dark  line* 
ascribed  to  iron  in  the  solar  spectrum.  In  aev- 
eral  places  the  assertion  is  made  llial  the  lower 
chrotiiosphere  is  ctirtainlj-  not  the  origin  of  the 
Fraunhofer  line«,  ahhoutrh  the  author's  own 
photographs  of  the  'dash  spectrum'  at  tlie 
Indian  eelipee  of  1808  elearly  oontradiet  jdus. 

We  are  surely  much  indoLtod  to  Sir  Xor- 
man  for  his  valuable  researches  on  the  lines 
having  greater  intensitr  in  4he  sparic  than  in 
the  arc  spectrum,  to  which  he  has  applied  the 
te^  'enhanced  lines.'  But  it  is  difficult  to 
aroid  the  impression  that  he  attaches  an 
eaggerated  importance  to  their  signifieanee  in 
folflT  and  stellar  spectTn.  To  the  vapors  pro- 
ducing the  enhanced  lines  he  prefixes  'proto,* 
as  pratoHnagnesivm,  proto*iron,  snggestinit 
that  at  hiph  spark  temperatures  a  finer  form  of 
the  olemcnt  is  develop<^  The  spectrum  of  a 
Cjtpai  is  eoaeidend  to  eontain  chiefly  the 
enhance*!  lines;  numerically,  120  enhanced 
metallic  lines  wera  found  in  approximate  coin- 
cidence with  some  of  the  307  lines  measured  in 
the  spectrum  of  a  Oygni ;  or,  dealing  only  widi 
the  ?fronfrcst  lines,  'the  coincidences  with 
enhanced  metallic  lines  with  the  diispersion 
employed  amount  to  88'  out  of  40.  The  re- 

vicTvrr  hn=!  not  hern  nVde  to  fully  eotifirtri  this 
n^mblancc  on  comparing  the  wave- Icnpt  lis 
found  in  a  Cygtd  by  other  obsenren  with  Sir 
Xor!iiaii'>  lists  (if  enhanced  lines  of  inetallie 
spectra,  and  had  hoped  to  make  the  comparison 
on  recent  plates  taken  at  the  Teikes  Oliaerra< 
tory;  but  this  would  have  too  hnfs  deferred  this 
review.  However,  one  of  the  i^nints  espocially 
emphasized  by  Sir  Norman  is  tlie  superior 
temperature  of  4e  lerorsin^  layer  of  «  Qygni 
to  that  of  the  sun.  A'^  hi-s  rea.soning  is  based 
on  the  incorrect  premise  that  the  reversing 
layer  lies  outside  the  ehromoephere,  the  eon- 
cliwiotis  are  not  convincing.  On  this  and  sinil- 
lar  evidence  is  constructed  the  author's  elabo- 
rate and  ingenious  ebuwifieatfrni  of  stan  into 
genera  depending  upon  their  density  and  tem- 
perature, divided  into  ascending  and  descend- 
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ing  branchw.  The  teviewer  must  oonfeM  liia 
inability  to  understand  clexirly  Professor  Lock- 
yors  differentiation  between  descending  and 
ascending  stars,  although  not  wiBhing  to  qties- 
tion  the  probability  that  both  bmnehea  eamt. 

In  8ul)9e<iucnt  chnpters  the  author  interc«t- 
ingly  discusses  the  bearing  upon  the  dissocia- 
tion hypotHesis  of  ^  Tecont  diocowrioB  of 

series  in  the  spectra  of  th<^  clrmi  tU>,  of  pres- 
sure shifbi  of  lines,  of  uiognctic  perlurb&tions 
(Zeeman  effects),  and  of  the  'fraetionation' 
oridenoo.  He  finds  in  them  a  quite  satisfactorj' 
eonfirmution  of  his  hypothesis,  and  displays 
great  skill  iiud  couunaud  of  the  subject  in 
marshaling  to  ita  support  the  data  from  sudb 
various  souroes. 

As  has  been  gaid  of  other  volumes  in  this 
aeries,  the  illustrationa  do  not  adequately 
Tpprnrlnr^o  the  autlKir'-;  nriginal  photographs, 
and  could  be  greatly  improved  upon  in  a  future 
edition.  Eownr  6.  Frost. 

OutliH€i  of  Electrochemistry.    By  Habbt  C. 
JoxBS,  Associate  Professor  of  Phyaieal 

Chemit^try  in  the  Johns  Hopkins  TTniyer' 

sity.    New  York,  The  Electrical  Review 

Publishing  Co.   Price,  ft  .50. 

The  author  ha^^  not  tried  to  frive  nil  exhaust* 
Ive  account  of  eUH'trocheiuistr}',  for  lie  pro- 
imrcd  tho  seven  chapters,  which  cover  about 
one  hundred  pages,  for  a  technical  journal, 

whose  read«'rs  are  fnr  fh..  rnnst  part  mm  Inisy 
in  every  tield  of  applied  engineering  science; 
consequently  he  wisely  selected  those  theoretic- 
al topics  which  would  ap])enl  most  strongly 
to  this  particular  class  of  students.  The  book, 
however,  will  prove  instructive  and  helpful  to 
all  who  wish  to  get  a  clear  an<l  definite  knowl- 
edge of  tho  8ubjr''t-5  it  iiir-i  titi*.  The  writer 
has  read  it  with  pD>r;t,  ami  Iccis  sure  tluit  he 
does  not  err  in  recomruending  it.  One  might, 
however,  'rrll  n<!:  whrtlicr  'the  whole  ~n^jprt 
of  tho  eieetrolytic  separation  of  the  raetab 
was  opened  up'  (p.  44)  through  the  study  of 

il>  rnriipoHition  values  of  the  ions  by  T>e- 
Blanc,  Frcudenberg  and  others  in  Ostwald'a 
laboratory,  when  it  is  recalled  that  all  bnt 

three  or  four  o*  rlii'  purMt  mus  recorded  by 
these  chemists  hnd  bo<'n  made  long  before  bv 
otherst    Or,  if  'the  decomposition  values  of 


the  ions'  i«  the  vital  point,  should  we  omit 

mention  of  the  work  of  Kiliani,  who  iirst  en- 
riod  out  metal  separations  by  attention  to  the 
differences  in  electromotive  force?  Perhaps 
these  may  k-  n  t^  irded  as  minor  matt6n»  but 
'Ji<'  lii-'tori.'ii!  development  of  the  subject  crOi 
tor  their  presence.  '  ' 

Edqab  F.  Sinn. 

Enzyme*  and  Their  Application.  By  Dr.  ieta 
Efvbobt.  Vol.  I.,  The  Enzymes  of  the  Cai^ 

bohydrates.  Translated  by  Samuel  C. 
PREWX)TT.  New  York,  John  Wiley  &  Sons; 
London,  Chapman  &  Ilall,  Limitc<l.  ItK^. 
8vo.  Pp.  329. 

This  is  n  vcn'  excellent  work  and  is  a  valu- 
able addition  to  the  literature  on  enzymes  and 
their  application.  The  book  is  designed  to 
meet  the  wants  of  not  mily  ipirnfitic^  investi- 
gators, but  also  of  those  interested  in  the  in- 
dustrial application  of  these  substanoes,  and 
will  be  appreciated  by  Ixith  classt^s.  The  au- 
thor has  carried  out  his  purpose  in  a  clear, 
concise  manner.  From  the  standpoint  of 
theoietieal  consideration  he  is  careful  and 
ctiMTvative,  and  his  rrcfifment  of  the  tech- 
nical application  of  tnizyiiu-s  to  commercial 
)>ractie«s  is  unusually  full  and  clear  for  a 
wnrk  of  fflii  kind,  The  book  is  tnore  than  a 
compilation,  inasmuch  as  the  author  has,  as 
stated  in  the  preface  and  borne  out  by  inter- 
nal evidence,  confirmed  in  his  laborator>'  most 
of  the  facts  presented.  The  second  volume 
which  is  now  in  course  of  preparation,  wiU 
take  up  the  pioledytie  enzymes  and  the  tox- 
ins, and  its  appearance  will  be  looked  for  with 
interest.  Professor  I'reseott  is  to  lie  congrat- 
ulated in  preaentiug  a  translatirm  that  in  no 
W!iy  rlefrnct-'  frnni  tlic  orijrliijil.  1  lie  printing 
is  well  done  and  the  paper  and  binding  good. 

AuBBT  V,  Woods. 

Bureau  of  Plant  Ixdistry, 

U.  S,  l>KrAaTMB2(T  or  AOBICULTCBE, 

WASHuraroi*,  D.  C. 

AnimaU  of  the  Past.  By  Fbeokjuc  A.  LuoM. 
New  Yoilr,  McCIure,  FhiUips  A  Go.  190L 

One  who  has  had  much  to  do  with  a  public 

mu«fum  (if  cxf  Inct  vi-rtcbr.ilrs  i^^  pn-tty  sure  of 
the  queries  tliat  the  ordinary  sigiit-soer  will 
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propose  for  answer.  Ueaniiivlew  bones  will  be 

clothcHl  witli  new  interest  when  it  is  learned 
that  they  are  miUioiu  of  years  old,  and  that  the 
plaoe  whenoe  they  eame  was  onoe  tbe  bottom 
of  an  ocean  or  broad  lake.  And  he  invariably 
desires  to  learn  lu>w  it  is  known  where  to  dig 
for  them*  how  th^  are  preeerred,  and  a  ntulti* 
tude  of  similar  things.  It  is  very  evident  that 
the  author  of  'Animals  of  the  Post'  has  hixtl  no 
inconsiderable  experience  in  answering  such 
questions,  else  ho  oould  hardly  have  encom* 
passed  within  its  pages  so  much  and  &o  clear 
information  about  those  things  that  the  gen- 
eml  publio  desires  most  to  know  conoeming 
fossils.  We  will  not  quarrel  with  him  for  the 
omission  of  a  limiting  adjective  in  the  title, 
nor  suggest  that  some  of  its  humor  is  a  trifle 
far-fetched,  in  consideration  of  the  fact  that 
the  book  on  the  whole  is  very  good.  One  who 
is  acquainted  with  the  author's  work  in  paleon- 
tology will  expect  accuracy  and  reliability, 
nnd  he  will  not  be  deceived  here.  He  has  kept 
his  imagination  in  check — not  always  an  easj 
thing  for  the  paleontologist  to  do!— and  hm 
said  what  he  has  to  say  in  an  easy  way  that 
even  the  schoolboy  will  enjoy.  The  book  is, 
moreorer,  seienttfie,  and  not  a  collection  of 
paleontological  fables ;  it  is,  I  think,  the  best 
of  its  kind  yet  published.  It  tells  how  the 
bomea  of  extinct  animals  become  fossilized,  are 
found,  collected,  resttned  and  rnountod.  of  the 
many  problems  they  prc*«ont  mnl  tin  inferences 
they  suggest,  the  causes  of  growth  and  decay 
among  the  animab  of  tbe  past,  et&;  matten 
that  rrally  in{rro>t  tho  gonornl  reader  quite  as 
much  as  details  concerning  creatures  which 
be  can  only  imperfectly  comprehend.  But  the 
onnf.  iit.-i  would  helie  the  title,  were  this  alL 
Hany  of  the  largest,  most  interrating  and 
remarkable  of  extinct  backboned  animals,  the 
mien  oi  the  air  and  sea  and  dry  land,  mastO* 
dnTi<!,  Tnammoths,  horses  and  tho  like  are 
doscrilrtjd,  and  illustrated  by  restorations  as  in 
life  from  the  skilful  bntsh  of  Gleeson  and 
Knifjht.  Knieht's  rppiitntion  in  such  things 
is  well  known — his  work  is  the  very  best,  but 
Oleeson  in  the  prseent  instance  oomea  a  oloaa 

Hrcond  to  him.     Tho  liook  is  n  ^.'ood  ono  foP 

both  the  public  and  private  library. 

S.  W.  WlLUSTCW. 


BOIBNTIFIC  JOUJOtALa  AUD  ARTtOLEB. 

The  Osprey  fur  Fuhruary  eontuiria  '  N'otrs 
ou  the  Uahits  of  the  Broad-wingod  Hawk 
{Buteo  platyptenu)  in  the  Vicinity  of  Wash- 
ington, D.  C.,'  by  J.  II.  Eiley;  'liambles  about 
my  Old  Ilrme,'  by  Milton  S.  Kay;  'The 
Mocking  Bird  at  Home,'  by  F.  II.  Ivnowlton; 
'Reminiscent,  Rundom  and  Haine  Bird 
Notes,'  by  W.  C.  Kendall,  luul  a  sketch,  with 
portrait,  of  that  most  able  oruitliologist,  'Pro- 
fessor Alfred  Newton,'  by  R.  W.  Shufeldt. 

The  siipplemont,  devoted  to  flu'  Tlcncral  Tli.s- 
tory  of  Birds,'  contains  a  description  of  the 
general  ohaiaeteri  of  the  class  and  of  the 
phimacBi 

The  Plant  World  for  February  contains  *A 
Botanical  Ascent  of  Mount  Kataadiu,  Maine,' 
by  John  W.  Harshberger;  'Another  Trip  to 

Glen  Burnie,  Mnryhind,'  hy  C.  E.  Waters; 
'Botanising  in  Winter,'  by  C.  F.  Saunders, 
and  'A  Primroae  at  Home,'  by  F.  H.  Knowl- 

ton,  besides  the  usual  and  numerous  notes  and 
briefer  articles  whicli  n  ntain  nnuh  of  inter- 
est. In  the  'Families  ul  iloweiiug  Plants' 
Charles  L.  Pollard  concludes  the  description  of 
th*'  orders  Opuntialcs  and  ^I>'rtiflonB  and 
c'lnnncijci-'S  that  of  tho  Umbellales. 

The  Museums  Journal  of  Great  Britain  for 
Febniaiy  contains  an'  artiok  on  'Museum  Sta- 

tistlcs,'  intimatinf^  lliaf  it  i'^  desirahle  to  know 
just  how  they  are  obtained,  whetlier  by  esti- 
mate or  by  actual  record.  J.  O.  Ooodehild 
presents  on  article  'On  the  Arrangement  of 
Geological  Collections,'  and  there  is  a  sharp 
bit  of  criticism  on  some  recent  'British  ICn- 
scum  Appointments'  in  the  entomological  sec- 
tion. The  snljjpct  of  'TTyp:ieno  08  a  Subject 
for  Mustjuin  Illustration'  is  continued,  show- 
ing the  proposed  arrangement  of  the  diTiSiOBS 
water,  soil  and  personal.  There  is  a  large 
number  of  luites. 

2 he  American  Museum  Journal  for  Febru- 
ary presents  a  review  of  the  eurrent  work  of 

the  various  departments  ami  their  more  notfi 
ble  accessions,  which  include  a  good  collection 
of  mammals  from  Alaska,  a  fine  skull  of  the 

Woolly  rliiriocerf'S  (R.  (ichorhinn.'i)  and  a  pood 

scries  of  butterflies  from  the  Australasian  re< 
gion.  This  month's  supplement  is  the  Quide 
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I^dteWdMcritnng'TheColleqtum  of  Minonifa.' 
tmtBTIXa  A»D  AOADBMimt. 

PHILOSOPHICAL  SOCIBTY  OP  WASHLVOTON. 

The  549th  regular  meeting  was  held  March 
15,  lb)0-2.  The  eTening  was  devoted  to  a  dia- 
euasioa  'On  llw  Definition  of  Some  Hodeni 
Scienoea.'* 

Dr.  W.  H.  Uall  opened  the  discuaaion  with 
a  raf erenoe  to  the  mAj  htatory  of  the  Soei«tj, 

when  all  the  acientifif  men  of  Wa^hinpton  be- 
longed to  it,  and  the  splitting  up  into  numer- 
ona  aoeietiee  had  not  begun.  He  quoted  aome 
of  the  definitions  of  science  from  the  earliest 
English  dictionaries,  and  in  felicitous  worda 
welcomed  the  speakers  who  had  been  invited 
to  follow  liim.  and  characterized  their  subjects. 

Col.  Carroll  D.  WriK^t  spoke  on  'Statistics.* 
The  name  is  duo  to  Aclicnwall,  Professor  at 
OSttingen  nbont  ITSQi.  It  maj  be  oonatdered 
ei^hfT  ns  n  mrthnil,  or  ns  n  science  demand- 
ing a  classification  of  facts.  Xumeroue  fal- 
laeiea  in  the  collection  and  nae  of  statiatieal 
data  wcTv  ilhi--trafe<l,  imd  attention  was  callfd 
to  ttie  importance  of  the  peychological  element 
in  the  interpretation  of  such  data;  thus,  it 
was  fouod  that  neafly  all  the  &rm  mortgages 
in  1890  were  evidenoea  of  prosperity  rather 
than  of  adrersity. 

Profeasor  Roland  P.  Falkner,  now  in  charge 
of  the  Document  Division,  Library  of  Con- 
grcsj;,  discuas«d  'Economics.'  The  limits  of  a 
aoienoe,  he  said,  are  largely  questions  of  the 

divisir'Ti  of  labor.  So  .Icfinif ion-i  vary,  but 
the  consensus  of  opiuiou.  is  that  economics 
deals  with  man  in  his  activities,  whioh  are 
designed  to  satisfy  his  material  desires,  in 
short  with  wealth.  From  an  analysis  of  his 
wants  the  metaphysical  side  of  the  subject  has 
been  developed.  His  wants  being  unlimited 
and  nature's  provision  bcinf,'  liiriitril,  man 
must  put  forth  effort;  the  character  of  this 
effort  and  the  rolea  whidi  goveni  it  are  tiie 
subject  matter  of  pnlitii-al  eoonom' .  TJh'  f  irm 
which  economic  organization  assumes  at  any 
time  and  place  depends  upon  the  abundance  of 
land,  lal'ir  aTi.l  capital:  whatever  the  form, 
the  'economic  man'  seeks  tlie  maximum  le- 
calt  with  the  minimum  effort.  Vhe  axioms 
'T  l>a  published  ia  the  Popular  Beienee 
Jlonthly. 


then  of  the  theoretieal  or  deductive  economists 

arc  tlie  liinitutions  of  nature's  gifts,  an<l  tli>^ 
economic  man.  Tiie  newer  scliool  of  induc- 
tive economist*  conoems  itself  minutely  with 
the  affairs  of  the  past  as  well  a$;  t}ic  pn-st^nt, 
and  is  known  also  as  tlm  historical  SL'l}iMjt. 

Professor  Edward  A.  i'ace,  of  the  Catholic 
University,  spoke  on  'Psychology.'  He  pointed 
out  that  the  subject  is  now  in  a  transition 
state.  The  older  psychology,  based  on  intro- 
qpeetion.  was  indnetive,  but  dealt  only  with 
niC'iitiil  <>]n  rn(i'iiis.  Tlie  iirwor  science  has 
three  methods  or  fields  of  research:  It  inveati- 
gates  the  relations  between  mental  and  phys- 
ical phenomena,  the  development  of  mental 
life^  and  abnormal  psychic  plienomena.  There 
is  a  striking  parallelism  between  many 
psychic  and  physical  phenomena,  and  one  of 
the  great  questions  of  th<"'  ^cirnco  is  rcfrarding 
a  causal  nexus  between  the  two  groups. 

Dr.  Lester  F.  Ward,  peaking  for '  Sociology,' 
defined  it  a<  the  srirnro  of  society  or  of  social 
phenomena.  It  is  based  on  the  study  of  large 
group*  of  men,  not  of  individuals.  Tylor^ 
ethnographic  parallelisms  prove  a  uniform 
law  of  psychio  development;  primary  wants 
are  the  same  and  are  similarly  supplied  every- 
where; governments  and  religions  have  mot* 
in  common  than  in  diversity;  history  is  every- 
where the  same  except  the  names.  Sociology 
can  be  a  science  only  aa  it  dq;iends  on  plie- 
nompnn :  nnd  xhc^e  nrp  due  to  cait=;p«.  Tho% 
coui^es  may  be  grouped  as  (1)  environment 
(climate,  nature  of  eountiy,  etc.)  and  (2)  sub- 
jective envinaiHii  lit  rr  diaractcr.  The  old 
doctrines  of  free  will  made  man  a  lawless  be- 
ing, not  a  rational  one.  The  law  of  parsimony 
runs  through  all  life. 

Chables  E.  We.\d, 
Secretary. 

IUOt,0(llCM    SiXIETV   or  WASniffOTOX. 

The  362d  regular  meeting  was  held  on  Sat- 
urday evening,  March  32. 

W.  C.  Kendall  presented  some  'Notes  on 
the  Sticklebacks,'  briefly  sketching  the  habits 
and  habitats  of  these  little  fishes  and  stating 
that  in  spite  of  their  insignificant  sisa  tlM|y 

occurred  at  times  in  such  vast  nuinhrrs  n«!  to 
be  used  for  fertilizer,  as  food  for  cows  and 
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dogs,  and  ereri  for  man.  They  were  taken  in 
large  uuuibers  in  the  brush  weira  used  for 
cfltehinf;  small  herring  on  the  const  of  IfftilM, 
and  in  the  same  locality  often  l>rmme  a  nui- 
sance by  closging  the  nets  of  the  smelt  sein- 
ers. Tlie  speaker  then  diseiiased  the  sgmonymy 
ff  flip  frroup  at  some  Icnpth,  stafinp:  that  while 
be  had  at  his  command  but  few  specimens 
from  Europe,  there  seemed  to  be  three  species 
di:4tineuished  by  varying  conditiona  of  body 
armature  and  caudal  keel.  These  were  Gas- 
tvroateu*  aculealua,  0.  semiarmafus  nnd  O. 
Oymnurus.  The  Pacific  forms  had  been  dis- 
posed of  by  Rutter  as  G.  r^i.''i;,}\r, ictus  (Pal- 
las) (possibly  the  same  as  (/.  aculeatut);  G. 
mier^fMvu  Ginud,  and  Q.  cofapJlnichM 
wilUamsoni;  0.  mtcrocephaJus  heing  cODSid* 
ered  as  merely  an  intermediate  form. 

On  Hie  Atlantic  coast  there  seemed  to  he 
no  intergrafllii^r  <>f  species  and  Jlr.  Kendall 
considered  that  for  the  present  these  should 
stand  as  follows:  Quterottev*  aeuUaltu  Lin- 
naeus, 0.  cuvitri  Qirard,  G.  afl-lnsoni  Bean 
and  G.  htspinosua  Walbaum.  This  last  was 
widely  distinct  from  G.  aculealus  and  was  not 
the  G.  hispinosut  ot  Jordan  and  Everituinn. 

W.  IT.  Diill  pave  ""me  'Xntes  on  Trophon,' 
in  which  he  traced  the  history  of  the  genus 
TropKon  of  Hontfortf  which  is  of  distinctly 
Piiriniroid  nffinitie?  nnd  had  long  been  con- 
fused with  the  Tusoid  group  named  by  Sars 
Biffvotrophon,  hut  which  the  speaker  showed 
would  have  to  take  the  earlier  name  o£  Nep- 
tunea  Bolten. 

The  typical  Trophons  are  chiefly  austral  in 
tiieir  distribution,  but  Mr.  Dalt  has  discov- 
ered that  fi  riTiMM!  iiiinihor  of  -.pci have 
succeeded  in  inigratuig  northward  until  they 
have  readied  the  north  Temperate  Zone.  An 
interestinpr  fri"""P  "^f  these  occurs  on  the  rnnft 
of  Oslifomia,  but  the  more  northern  migrants 
are  stunted  and  ineonspieuons. 

K.  S.  Steele  gave  an  account  of  'Tin-  Vc^'i 
tation  of  Stony  Man  Mountain,  near  Luray, 
Virginia,'  being  a  summary  of  observations 
made  during  August  and  early  September  of 
1001.  Nine  conifers  were  noted,  the  most 
interesting  being  Ahie-i  Frtueri,  the  Fraser 
balsam  fir,  of  which  thih  may  possibly  be  the 
farthest  outpost  northward.  Juncua  trifidua. 


sparingly  known  so  far  south,  was  collected 
on  the  peak.  An  apparent  form  of  Cyperiu 
Houghtoni  with  few  flowers  to  the  spikelet 
was  f  nun!  .>n  a  iiigh  headland  of  rock,  aiiil 
near  it  was  a  patch  of  Arcloataphylo*  U vaursi, 
both  plants  far  ont  of  their  supposed  range. 

Oil  <!h'  :~aiiic-  ri(lt:(-  occurred  ,1 '/rdfj'ift;.*  Ciiro- 
hnianua,  unexpected  at  this  altitude.  Anychia 
divaneaia  Raf.,  a  species  long  neglected,  was 
studied  in  connection  with  A.  dichotoma,  and 
its  independence  vindicated.  Solidago  Randii 
Brittou,  a  supposedly  northern  species,  was 
found  on  all  high  ledges.  Data  were  given 
eoneerning  a  s|N-<  if  ai  nf  I.acin'irifi  li<li( ned  to 
be  the  true  Serratula  ptloaa  Ait.  Aqutlegia 
coeeittea  Small  and  ilroftjo  ^ropurpurttt  Brit* 
ton,  rocnitly  (h^sfrihod  species,  were  reported, 
as  also  the  rather  recent  Bubus  raribaccua 
Bydberg  and  VilU  Buihtfonua  Hunaen. 

F.  A.  Lucas. 

Touutr  BoramosL  oujB. 

At  the  meeting  of  the  Club  on  February 
26,  the  first  paper  was  by  Dr.  John  K.  Small, 
on  the  '  North  American  Genera  of  the  Css* 
siaoSK,'  and  will  soon  appear  in  print  Dis- 

cussion  fdllrnvrd  n^rarilintr  Poinrrnnn,  fiartic- 
ipated  in  by  Dr.  i3ritton.  Dr.  Underwood  and 
Dr.  Small. 

The  second  pa|»er,  l>y  Dr.  Artliiir  TTdlliek,  on 
the  'Flora  of  Provincetown,  Mass.,'  was 
accompanied  by  a  series  of  mape,  charts,  views 
and  njounted  plant  specimens.  Dr.  Hollidi 
discussed  the  dependence  of  this  flora  upon 
the  local  geology,  and  remarked  of  Cape  Cod 
that  the  older  part  from  Highland  Light 
through  Tniro  ha<^  a  surface  of  plncial  drift; 
the  recent  part,  through  Provincetown  to  the 
north  and  west,  consiste  of  drifted  sands,  all 

pnsf-frlacial.  drrivo<!  from  the  older  eoast  to 
the  south  and  due  to  the  general  trend  of  the 
tides  and  currents  northward.    The  result  ie 

to  form  a  line  of  shoals  along  the  coast  now 
united  into  an  outer  beach;  the  space  between 
this  and  the  shore  is  now  filling  in  and  heeom^- 
ing  swamp,  and  a  new  outer  line  of  shoals 
is  already  formintr.  Nothing  larger  now 
grows  on  the  sand-dunes  than  small  stunted 
pines  and  oaks:  but  Bradford's  aeo  iuit  indi- 
cates that  in  lt20  it  was  covered  with  laige 
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deciUuoub  tr«es.  Acts  to  prcveut  further  out- 
ting  of  timW  wtm  paMad  in  1790,  otc  At 

present  the  town  of  Proviuoetown  forbids  pass- 
iug  out  of  ccTtaiu  boaten  paths  in  the  wooded 
district,  to  proveat  further  looseuiug  of  the 
sand.  Ilundrods  of  acren  have  boeii  roplanted 
by  the  state,  the  lands  of  Proviiu't  town  having 
b««a  successively  n«*ervod  as  eouimoii  prujxirty 
of  the  oolooy,  province  and  state;  it  is  only 
within  a  few  yean?  that  tln'  liuul  in  actual 
ocoupation  in  and  near  the  town  has  been 
gnmted  by  the  state  to  the  oooupenti.  In 
reclaiming  the  sands,  AmmopliHa  i>r  beach 
gnus  has  been  planted  first,  then  baybeny, 
tlMn  Pinu$  ngida.  the  native  pine  of  the  »• 
grion.  Sand-loTiiig  ^eoua  have  since  become 
well  established  as  an  underifrowth,  but  the 
new  growth  shows  no  sign  of  ever  equalling 
the  original.  The  same  is  tmo  nt  Block 
Islan<1,  wlicrf  the  originn!  fort'st  liad  bticome 
established  while  the  island  was  connected 
with  the  mainland.  The  sand  iteta  is  remark- 
able  for  the  grt-nt  areas  closely  covered  with 
Arctoilaphnlot  L'va-Ursi;  thLs,  with  Bubu* 
hitpidu»  and  aome  plants  of  Oorsaia  ComradH, 
is  the  chief  means  of  forming  the  sand  into 
turf.  The  species  collected  in  Provincetown 
numbered  ninety- four,  among  which  Corema 
Conradii  fcnns  not  to  have  been  recorded  from 
that  toivii  siiiro  Thorcau's  visit  in  1849. 

The  third  paper  was  a  note  by  Mr.  A.  P.  An- 
derson on  'Tockahoe  or  Indian  Bread.'  A 

sp<?rimpn  vrw  rxliihitcd,  a  mass  nboiit  tiro  frrt 
long,  made  up  of  seemingly  annual  additions 
indicating  ten  years'  growth.  Similar  sped- 
inons  hn\c  l«->en  found  in  the  South  along  roots 
of  oak  and  other  trees,  usualiy  about  two  feet 
beTow  the  anrfsoe,  o!»tained  chiefly  when  clear- 
in(>:  land  of  "M  -fumps.  Undoubtedly  a 
finitrus  growth,  ami  prol)ably  a  Sclerolium.  it 
ha8  never  been  seen  to  produce  spores.  The 
whole  sttbatanoe  eensista  of  a  septated  mjroe- 

liiim  with  ahiinilnncn  of  \TMfo  lu-ctoci^.  Kn- 
rope  contains  the  same  spocics,  and  another 
in  China  has  been  used  there  for  many  oen« 
tnries  in  medi<  iii<\  T'\p«  ritrioiit-:  l  y  Mr.  An- 
derson sIiQwed  that  portions  separated  from 
the  roots  of  die  host  pknt  wane  aliva  in  the 
■oil  after  a  half-Tear.  Where  die  oorlSK  was 
Nmoved  it  was  rnnewed. 


A  note  by  Kev.  L.  H.  Lighthipe  followed,with 
a  oonununieation  from  Mr.  C.  L.  Pollard  re> 
garding  his  new  species  Viola  Angella.  Ue 
exliiblt<-d  fl  watftr-color  showing  its  spring 
and  summer  forms  of  leaf.  An  excursion  for 
its  aollaetioB  ahout  the  Orange  Honntaina  waa 
eagnmlad. 

Edwabo  S.  BuBOBsa, 

TBI  LAa  TKua  aoDnron  ouii. 
At  the  regular  monthly  meeting,  held  Fab* 

ruary  13,  Mr.  K.  L.  Ilowett  presetited  the  re- 
sults of  some  studies  of  Navajo  blankets,  with 
speeial  lefNvnee  to  die  origin  and  meaning 

of  the  designs.  Two  Maiikcts  wore  exhibited 
which  showed  the  Suastika  design,  whi<:h 
seemed  to  be  especially  prevalent  among  tiie 
NavajoB,  and  not  to  have  betn  (iiTivrd  from 
the  older  blanket-makers,  the  Pueblos.  Un- 
fortunately the  most  modem  blankets  were 
less  beautiful  and  lees  interesting  than  die 
old  onr^.  brr*aiise  the  introduction  of  diamond 
dyes  had  led  to  the  use  of  many  inharmonious 
colors,  and  the  makers  also  seemed  frequently 
careless  or  i;rn<-rarit  of  the  meaninf.'  of  the 
symbolic  figures,  employing  them  in  a  hap- 
haaard  wa^. 

T.  D.  A.  C. 


DlSCUBSlOy  AND  CORBEaPONDBVOB. 

aoMQ  nr  ■mw. 

To  THE  Editor  or  SciENcK :  Two  articles  oo 
song  in  birds  have  recently  appeared  in  Sci- 
■Hoc,  from  the  pen  el  ICr.  W.  E.  D.  Soott,  ef 
I'rinix'ton  University.*  The  first  of  these,  at 
least,  has  been  widely  read  and  freely  quoted, 
and  as  an  amateur  bird  observer  I  do  not  like 
to  see  such  widsly  influential  work  passed  by 
without  comment,  so  I  beg  to  offer  a, few 
criticisms. 

In  the  first  artida^  Hr.  Seott  raisaa  tha 

question  as  to  how  the  sonp  of  each  bird  orisr- 
inates — whetlier  it  is  inherited  or  acquired 
by  some  aort  of  adncation.    He  then  detaits 

an  exporimpnt  which  was  carried  on,  ovidfntly 
with  great  care,  for  a  period  of  neerly  five 
yeara.  TituSfy,  ha  draws  from  his  experinMHit 
*  SctExcE,  October  4,  llOl,  p.  SS2,  and  Jsnnaiy 
31,  1002,  p.  ITS. 
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Ute  reaeouable  couclvuiou  that  'Uwo  birdx, 
HobfMl  frosi  <&««r  oww  kktd  and  from  aU 

hirds,  but  with  a  strong  inheriUKl  tendency  to 

uag,  origiuatod  a  novel  method  of  soij^^  and 
tlltl  f(Mr  IMm,  i$0laUd  from  wUd  refrHoni«r 
Hv09  of  their  own  Idnd  and  auoeiatod  wilh 

thes6  two,  who  had  invented  the  new  song, 
learned  it  from  tliem  luid  never  sang  in  any 
other  way."  This  piece  «f  woik  sesmad  to  allow 
suck  carefulness  in  experiment,  in  observation, 
and  in  tba  conclusion  drawn,  aa  to  deserve  the 
UffliMt  ooiitmendation,'and  H  railed  the  hope 
of  good  work  (i)  follow. 

But  thia  hope  was  not  lull;  realized  in  the 
aequeL  The  eeeond  article  ie  devoted  to  eaiei 
of  birds  having  acquired  new  notes  in  vaiioiia 
ways.  Some  of  the  statements  in  tliia  papfr 
are  of  value,  but  some  show  a  insecure 
foundation.  For  i  xumplc,  Mr.  Scott  quotea 
frAm  ifias  Emily  B.  PeDet,  in  Bird  Lore, 
what  he  considers  a  'well-attested  case 'of  talk- 
ing in  •  wild  rose-hreaated  groabeak.  But 
a  critical  examination  of  Miss  Pellet's  article 
leads  inevitably  to  the  oonolusion  that  the 
groebedc  was  not  talkinir  «t  all,  it  waa  simply 
giving  bird  notes,  and  imagination  put  into 
them  the  likeness  to  human  speech.  This  is 
indicated  by  the  clear,  musical  character  of 
the  notes,  by  the  peculiar  non-human  aooentua- 
tion,  nnd  by  the  fnct  that  the  words  were  not 
repeated  in  parrot-fashion,  but  were  freely 
namneed  in  different  aenteneee.  Even  if 
it  were  proveJ  tbnt  the  bird  talkril,  it  would 
be  utterly  unreasonable  to  conclude  that 
it  had  learned  to  talk  while  a  wild  bird; 
the  natural  supposition  would  bo  that  it 
had  learned  in  captivity  and  had  then 
escaped.  The  over-crediility  of  Mr.  Scott 
in  this  ease  leads  ns  to  donht  the  other 
examplo*?  be  eite<<  frnm  unknown  nbsen'er^-- 
thoso  of  the  whistling  ami  talking  of  canaries, 
and  that  of  a  dndc  imitating  the  call  of  a  tor> 
key.  It  i>^  most  iiiiportiuit  to  know  how  cZos»? 
is  the  imitation  in  each  case,  for  there  is  no 
aubjeet  on  which  popular  eridenee  is  so  worA- 
lees  aa  on  the  subject  of  mimiciy.  The  crudest 
resemblance  in  appearance  or  in  nound  may  be 
exaggerated  into  n  cnse  of  'perfect'  imitation. 
We  can  find  as  itincli  as  we  diooBa  of  this  sent 
of  evidenoe  of  mimiciy. 


As  to  Mr.  Scott's  own  observations,  there  is 
one  statement  to  be  criticised,  and  that  is 

that  some  birds  reproduced  the  direction  of  a 
sound  What  can  this  meant  It  shows  that 
ttc  Soott  is  not  familiar  with  the  psychologic 
hnns  oi  ventriloquism,  or  he  would  know  that 
the  ventriloquist  ean  not  indicate  direction  by 
his  voice,  but  only  by  using  some  moans  to 
attrnst  the  attention  of  the  listener  to  tbe 
desired  point  And  tm  for  birds,  it  is  highly 
improbable  that  they  ever  attempt  to  indicate 
the  diieotiosi  of  a  sound.  Direction  may  he 
suggeste<l  Ity  purely  extraneous  causes,  and  an 
example  of  this  kind  fell  under  my  notice  last 
spring  whioih  so  well  illttstiatis  the  point  that 
I  think  it  worth  giving.  I  was  standing  on 
the  top  of  a  bluff  overlooking  a  river-bottom; 
trees  grew  thickly  in  the  bottom-land  and  up 
the  Uuff  tiU  jnst  over  my  head.  I  heard  tba 
?onp  of  a  robin,  now  loud  and  stroTip  and  ap- 
parently almost  overhead;  then  very  faint,  and 
oominir,  as  it  seemed,  from  the  tops  of  the 

trees  in  the  bottom-land.     From  the  robin's 

habit  oi  singing  a  loud  strain  and  a  faint  one 
ahemately,  it  seemed  probable  that  there  wu 

only  one  songster  in  this  case,  but  it  was 
almost  Impossible,  at  time^^,  to  avoid  feeling 
that  there  were  two  birdes,  uue  ahnost  over- 
head, and  the  other  bdow  my  position,  in  the 
tops  of  t!ie  trpeB  by  the  river.  Hy  ehanpring 
my  position  i  was  able  to  see  the  bird,  and  to 
see  that  the  same  bird  sanff  both  songs.  It 

Was  oTl  a  briinfh  which  overhunji  the  hlufT, 

being  between  the  two  positions  from  wiiioh 
the  sound  had  seemed  to  come.  In  singing 
loudly,  it  had  seemed  nearer  to  me  than  it 

really  was.  Now.  if  it  had  been  nearer,  it 
would  necessarily  have  been  in  the  branches 
which  were  more  directly  overhead,  and  there* 
fore  I  seemed  to  hear  the  srnind  coniinpr  down 
from  those  branches.  But  when  the  song 
sounded  far  away,  it  seemed  too  far  to  come 

frriin  the  tre<>s  of  the  Muff,  and  therefore  T 

waa  forced  to  think  that  it  came  up  from  those 
of  the  bottom-knd  below.  The  ease  of  Mr. 
Scott's  birds  is  undoubt^^dly  explicable  in  some 
similar  way.  The  bin^=!  imitated  only  the 
sound  itself,  and  the  fnintness  of  the  sound, 
or  the  faintness  combined  with  other  quali- 
ties  of  the  sound,  was  associated  in  his  mind 
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witli  surrounUing  circumstances  so  a«  to  sag- 
fMt  tli6  diMotaon. 

While  the  casee  in  which  Mi,  Scott  was 
not  critical  onougrh  in  his  work  may  be  distin- 
guisluxi  and  passed  over  by  the  scientist,  tbeiy 
may  do  a  gnat  daal  «f  hann  in  aaotliw  mgr 
—they  offer  a  bat!  example  to  amateur  ob- 
serrezB.  And  the  very  ezceUenoe  of  part  of 
may  boooma  duatsnouB  Vf 
increaning  the  influence  of  tbese  bnd  exam- 
ples. In  reading  the  interesting  nature  books 
which  are  so  numerous  nowadays,  it  it  a  Utter 
diwppoi&tnant  to  find,  in  one  author  after 
another,  8tatenient<i  which  are  mrnio  withotit  a 
secure  foundation,  and  which  therefore  throw 
m  shadow  of  doubt  en  all  the  oMortions  of  that 
aMtlior.  It  will  be  truly  (^ei)lorabk'  if  this 
sort  of  thing  is  to  be  encouraged  by  a  special- 
let  in  omidiology  in  one  of  our  nnivenltieei 
We  expect  that  such  a  nvnn  will  do  much  to- 
ward correcting  the  jwpular  error,  and  will 
nerer  contribute  to  it 

Wallace  Chuw, 
Hotx  ZoouxnoAi.  LAaoaATosT, 
MmwA  4,  IMS. 

A  OElMiRAI'HICAL  SOCIETV  OF  AMERICV. 

PaoFKSSOB  Russell's  plan  of  a  fjeneral  geo- 
graphic society  (Science,  Jamiurv  .11,  1901) 
is  timely  nnd  deserves  tln'  ciircful  nttentinn 
of  all  the  friends  of  poopraphy  in  America. 
It  is  the  very  thing  that  is  needed  to  unify 
tlio  wiili^i'find  intvri-st  which  is  daily  wnxiujr 
stronger  in  this  country.  A  multitudo  of 
schools  ask  for  a  better  presentation  of  geog^ 
raphy.  .unl  iirpcnt  dcniands  art*  made  for 
teachers  in  the  special  fields  of  physiography 
and  oommercinl  gcopraphy.  The  uniTerBttiee 
haTe  boon  slow  in  providing  the  trniiiing,  and 
earnest  teachers,  making  every  effort  to  widen 
thoir  iiinrprin^^  ami  to  increase  their  efficiency, 
have  had  great  difficulty  in  finding  the  pub- 
I'  -'m.!  inaterial  wliioli  will  h-vy  them  in  touch 
with  what  progress  the  si)ccialists  are  making. 
Even  the  speeialists  have  been  slow  to  eoroO 

tlu'iii'^r-lvr-;  ms  iirraphcrs ;  tlioir  iirimiiry  al- 
legiance has  been  with  the  geologists,  econ- 
omists, botanists  and  the  like.  The  field  of 
general  f^cof^rnphy  has  never  had  adequate 
reeognition  by  the  very  masters  who  have  done 


most  of  the  con;»tructire  work  giving  the  gen- 
eral science  body  and  impulse  in  this  country. 

It  will  mean  much  therefore  if  all  this  great 
headless  body  <>f  carm  st  workers  in  the  com- 
mon field  be  given  a  head  and  a  local  habita- 
tion and  a  name.  And  if  then  all  those  per- 
sona fif  KTipcrior  training  and  ntMlitIc-<  he 
oiganized  into  a  society  having  at  heart  tlie 
welfare  of  geography  in  the  New  World,  its 
-i;it'i:*  and  dignity;  a  warm  interest  in  the 
furtherance  of  exploration,  survey  and  chart- 
ing of  leeaer  known  reirions;  the  making  of 
adequate  monographs  of  restricted  »r>-a->  or 
topics  and  the  publication  of  this  high  chi>s 
work  under  conditions  calculated  to  insure 
Mcientiiic  and  literary  value;  and  if  then  with 
A  r'iixht  .i«<*ociation  of  interests  consequent 
wide  distribution  of  published  records  be  as- 
sured, we  shall  indeed  -have  taken  a  kng  stride 

in  ndvnnrc  toward  a  brnlthy  establishmrnt  of 
geography,  as  a  coherent  body  of  interests,  on 
the  high  plane  it  ooenpies  in  some  of  the  comi- 
tries  abroad. 

Such  an  organization  as  Professor  Buasell 
suggests  will  meke  all  thte  growtfi  poesibk.  It 
is  a  far-sighted  plan,  too,  to  make  the  associa- 
tion wide  enough  to  include  both  Americas. 
For  if  wo  include  Mexico  and  the  rest  of  Mid- 
dle America  we  oould  have  no  good  reason  for 
barring  the  remot«»r  part*  of  L.itin  .\riioriea. 
There  is  a  growing  bond  of  interest  between 
the  various  parts  of  the  New  World,  a  bond 
whii  li  CM  ry  jiddrnl  ycrir  will  str.-nfrthen  more 
and  more.  It  will  bo  a  wise  plan  to  help  this 
mov«nent  in  every  way;  and  here  is  an  oppor- 
tunity t..  m  ate  a  comtnon  inti-n-vt  in  a  great 
subject  in  the  whole  of  the  western  world. 

To  insure  the  high  quality  and  alanding  of 
the  Society,  there  is  no  doiiht  the  qualification 
suggested  by  Professor  D.ui*  fRrirvrF.  Feb- 
ruary 21,  1902)  is  essential.  L<  t  as  have  the 
first  move  made  with  care,  and  standards  set 
so  high  that  the  di^^^iilty  and  authority  of  the 
Society  will  be  at  once  established,  and  mem- 
bership an  honor  and  a  privilege  to  be  worked 

for.  Til  till-;  «nd  the  suggestion  of  Mr.  J. 
Stanford  Brown  (Scienob.  March  14,  1808)  is 
pertinent,  that  is,  let  ua  have  two  claseee  at 
membership,  one  the  active,  votinjr  members, 
who,  by  the  wsj^*        be  called  'fellows,'  and 
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the  other,  the  MMcietib  or  oonwpondiiw  iiMn- 
ben. 

The  diK'^  may  be  so  asseaaed  a*  to  assure  the 
quality  of  the  publication,  and  the  form  of 
association  with  local  societies  may  be  so 
amnged  that  a  alig^hC  addition  to  the  local 
dues  will  make  thr  local  niPinVMr  an  associate 
of  the  general  society,  and  permit  him  to  re- 
ceive ita  puUications  at  a  reduced  rate. 

It  the  monthly  magazine  be  kept  at  the  high 
standard  which  we  wish  to  tee,  it  will  be  pos- 
■ible  to  have  a  salaried  editor  irith  training 
auch  as  to  assure  the  success  of  tlic  magazine, 
and  if  the  high  standard  be  maintained,  it  will 
not  seriously  interfere  with  the  local  journals. 
There  will  be  nn  audience  for  each  quality. 

As  to  the  t»Thaps  it  will  br>  permis- 

sible to  make  a  diliercnt  arrangement  of  the 
worda  wliieh  are  neeeaaarsr  to  properly  deaeribe 

the  Society — for  ins(an<'f-.  tlio  f!foprrnphii^;il 
Society  of  America.  But  whatever  the  title, 
the  idea  ia  rigfat,  and  the  time  ia  ripe,  and  if 
Professors  Kussell  and  Davis  will  take  the 
lead,  we  shall  yet  have  a  general  society  in 
worldiiff  <wder  in  time  to  vrdconae  the  Inter- 
natiooal  Congien  in  1904. 

J.  Paul  Qoode. 
UirnnaTrr  or  PwwBTtvAiftA. 

TIIK    WQUD  'ECOUXiY.' 

To  THK  KoiTou  Of  Scicnck:  It  is  a  good  ex- 
ample of  the  well'louHim  faet  tliat  the  dic- 
tionnrif^  —  ovon  tlio  best  of  tlictn  ili  not 
quite  keep  up  with  the  progr^  of  the  lan- 
guage, which  Hr.  White  has  found  in  his 
search  for  the  word  'ecology'  (Sctence, 
March  28,  p.  511).  In  ita  older  form — tecol- 
opy — this  word  occurs  in  the  'Century*  and 
'Standard'  and  no  doubt  in  the  other  diction- 
ant's  referred  to.  The  word  w;i-  formally 
brought  to  the  attention  of  American  botnn- 
lata  in  the  Madison  Botanieal  Congveas,  held  in 
ifndisnn.  Wi's.,  AiiptiPt  2ri  and  24,  189.'$,  where 
the  anglicized  8i>ell)ng  was  recommended  and 
adopted.  Tbia  action  was  in  accordance  with 
the  well-known  usaf^e  which  droi>s  the  o  in 
similar  worda,  as  in  economy  (instead  of  tiie 
older  (economy),  eeumenieal  (aetimenieal), 
edema  (W^-ma),  etc  The  word  ecology  has 
been  in  quite  general  use  in  the  botanical 


world  for  the  past  eight  years,  and  in  its  older 
form  it  has  been  known  in  certain  German 
biological  wcnrka  for  at  lea^t  a  quarter  of  a 
century.  It  appears  indeed  that  Ernst  naeckol 
first  used  the  word,  in  his  'Ucnerelle  Mor- 
phologies' aa  long  ago  aa  1800. 

Oiuaun  E.  Bmsr. 

Li.\coi..N  Nebk., 
Uarefa  ai,  190e. 

It  is  stjjtcd  by  a  correspondent  in  a  recent 
issue  of  Science  that  the  word  'ecology'  is  not 
in  the  (lictiniiariis.  The  word  ' (iv^olytry '  will, 
however,  be  found,  so  spelled  in  accordance 
with  ita  etyniology.  It  is  only  after  words 
become  universally  known  that  these  diph- 
thongs are  dropped,  e.  g.,  paleontology,  but  we 
atill  have  feathetiea,  archeology,  etc.  I  took 
pains,  however,  to  tiave  'ecology'  put  in  lha 
Supplement  to  Webster;  with  n  cross  reference 
to  '(ecology.'  Lestek  F.  Waud. 

To  THE  KoiTOH  OK  Science:  In  the  issue  of 
Science  for  March  28,  you  a.sk  for  informa* 
tion  respecting  the  word  ecology.  Under  die 
guipc  of  (Tcology,  it  is  in  qLiitr  commnn  ti^f 
among  biologists,  and  is  in  tact  used  by  many 
aa  a  substitute  for  biology  or  rather  a  special 
phase  of  it.  For  exniiiplc,  wli;i(  i-  .  :ilti  rl  by 
many  the  biology  of  iosocta  is  called  by  others 
the  ceeology  or  ecology.  CEodogy  and 
ocological  can  be  found  in  any  recent  diction- 
ary; ecology  and  ecological  are  the  same  worcb 
with  the  siAstitution  of  a  for  «  in  aeoinndance 
with  analogy  exemplified  by  economy,  econom- 
icnl.ctc  .whifh  wrrf  formerly  spelled  opconomy, 
OECononiirni,  etc.  The  words  in  their  new 
guise  will  appear  in  the  aujqpleuient  to  the 
'Stnnrlnrd  Dictionaiy.*  ThBOi.  GtUk 

Cosmos  Clcb, 
March  28,  IMS. 

ToTRsEninMRor  SoBiir(ni;IiDiTep1y  toyour  ' 

inqtiirA-  in  SrTrxrn  of  Jfarch  28  (page  511) 
concerning  the  word  ecology,  it  ia  to  be  said 
that  the  word  oocurs  in  the  'Century  Diction- 
ary,' but  si)clled  C'ciilniry.  It  was  coined  by 
Ilaeckel  in  1S66  (iu  his  'Generelle  Morpho- 
logio  der  OrganisnMm'),  but  has  come  into 
general  use  only  within  the  past  few  years. 

In  Germany  it  ia  still  spelled  CEkologie,  but  in 
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this  country  it  is  always  woloRy.  It  signififiB 
the  snit'ncp  of  the  u«h«ptution  of  orgtmismfl 
to  tlu'ir  surroundings,  a  tiold  of  study  in  which 
botanist*  linvo  hwn  niort"  active  tlian  zoolo- 
gist a.  Ecolop}'  is  prominent  in  every  elemen- 
tary buttiuical  text-book  published  rt>et-mly  iu 
this  country,  and  eveiy  schoolboy  if  taught 
by  a  modora  tcacber,  knows  somethinR  of  it. 

W.  F.  GANOJia. 

NoaniAif  ROM,  Mass., 
Uareh  29,  190S. 

Tub  dictionaric«  Srd  well  ae<inainteil 
with  rrrniuny,  but  have  not  yet  discovered  the 
change  to  ecology.  This  is  cli^rly  an  over- 
sight* for  they  are  usually  glad  to  aid  in  the 
imfCToremcnt  of  spetiiag. 

G.  K.  QlLBbRT. 

[Many  other  Ifttcrx  liinf  h<fn  rorrivml 
pointing  uut  that  tlie  word  'cecology  '  is  to  be 
found  in  the  dictionaries.  If  it  did  not  ooenr 

to  our  corn  -iK'tident,  who  i»  the  editor  of  tlie 
New  York  Evening  to*t,  that  'ecology'  should 
be  looked  up  tmder  'leeology/  it  would  net  to 

others  tinaequainted  with  the  term  or  its 

etyinolony;  and  he  aptiears  to  have  supported 
his  main  contention,  which  was  that  teelinieal 
terminology  is  a  serious  difficulty  in  the  way 

of  rertdinp  «rirnfitii-  liti-rut  iir*'  liy  those;  who 
are  not  experts  in  the  given  science.— Kditob.] 


CVBMKT  VOTES  ON  METBOEOLOOT, 

Foo  i.v  swrTTnn.wn. 
Aa  a  thoniti  fur  the  degree  of  Ph.D.  ut  the 
University  of  Bern,  (Sotfried  Streun  has  pub- 
lished an  clahorute  rejfort  on  the  fops  of  Switz- 
erland (4to,  Zurich,  liMil).  The  observations 
uaed  SB  a  basis  for  this  study  were  made  in 
18{>7  and  1808,  and  the  work  was  carried  on 
under  the  supervision  of  Profesisor  Hriickacr 
and  of  Dr.  Billwiller.  The  lowlands  have  a 
masimum  of  fog  in  the  mominp,  as  a  result 
of  t?ie  tioi  turnal  eooliiiLr  of  the  lower  atmo<?- 
phere,  while  the  mountain  sumiuitH  show  a 
comparatively  uniform  distribution  of  fog 
through  the  day.  A  wenk  aftemo<  n  innximmn 
at  the  latter  stations  is  due  to  the  formation 
of  cumulus  clouds  in  the  ascending  va11«y 
winds.   The  annual  period  of  fogs  is  weD 


narked  in  the  lowlands  and  lower  valleys, 
where  there  are  autumn  and  winter  maxima, 
but  on  the  mountain  summits  there  is  hardly 
any  trace  of  annual  ]x>riodieity.  As  re^aidi 
the  average  duration  of  spells  of  foggy 
weather,  it  appears  that  single  days  with  fog 
occur  most  freqnenUy  at  the  lower  levda, 

wlirro  thn  fierioda  of  greatr*^t  Irrifrlh  come  in 
fall  and  winter.  On  tiie  Siintis  the  longest 
periods  of  fog  conn  in  spring  and  sunmier. 
At  these  altitudes  continuous  fogs  frequently 
last  for  more  tiuin  twenty  days,  while  on  the 
lowlands  a  fog  of  eight  days'  duration  ii  • 
rarity.  The  general  weather  conditiooa  under 
which  lowland  fogs  are  formed  in  winter  ars 
tlistinctly  antieyclonic,  while  those  accompany- 
ing hie^-levcl  fogs  are  distinctly  cyclonic,  in 
both  summer  and  winfrr.  In  connM'tiini  \vt»h 
his  Study  of  the  conditions  of  fog  occurrence, 
th»  author  finds  confirmation  of  the  Hann 
theory  of  cyclones.  Numfrnus  rharts  accom- 
pany this  monr^rapb.  They  show  tbo  fre- 
quency of  foggy  days,  and  the  oeeurrenoe  of 
fogs  during  a  remarkable  foggy  si)ell  from 
()<>t<.l>er  2(5  to  November  2r>.  1S97.  The  effect 
of  topography  on  the  development  of  fogs  is 
strikingly  brought  out  by  these  charta. 

R&ll  PREVENTION. 

I.v  the  Report  of  the  Chief  of  the  Weather 
I^un^au  f  >r  li'Ol  fAnTuial  Reports,  Tlppart- 
nicnt  of  Agriculture >  1'rofcs.sor  \V.  L.  Moore 
makes  a  protest  against  the  spread  in  the 
rniled  States  of  the  jvpnlnr  drlii'-ii .ii  that 
destructive  hail  storms  can  be  successfully  pre- 
vented by  cannon-firing.  Some  little  time 
ago  Drs.  Pernter  and  Trnl  <  ri.  tlie  well-known 
meteorologists  of  the  Vienna  Observatoiy, 
were  invited  by  the  Austrian  Department  vt 
Agricultun*.  .in<l  by  the  inventor  of  one  of 
the  method*!  of  cannonading,  to  study  the  con- 
ditions and  results  of  the  bombardment  on  the 
groui^  The  infcstigation  which  was  carried 
nut  \vn<  ns  complete  a«  it  was  possible  to  make 
it,  nml  the  sum  and  substance  of  the  report 
wss  that  nothing  positive  could  be  said  as  to 
the  value  of  lli''  <li'"'f iii?.  Si'-irntifio  iiH-ri  who 
cannot  visit  the  scene  of  the  cannonading 
themselves,  and  who  need  any  authority  for 
their  doubt  as  to  the  eflkcacy  of  the  'hail  shoot- 
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ing,'  may  safely  accept  the  eoncllliumi  reached 

by  Pernter  and  Trobert. 

NOTKS. 

An  article  on  'The  Making  of  Australia,*  in 
tike  Scottish  Qeographical  Magazine  for  March 
recalls  the  fact  that  in  the  early  days  of  ex- 
ploraiion  in  the  interior  of  Aiutralia  the  dis- 
oovwy  of  an  inland  lea  was  repocted.  The 
news  was  naturally  luxiled  with  drlipht,  but 
further  exploration  soon  showed  that  no  such 
an  eodated.  Hie  deoe^on  had  been  cavMad 
hf  a  miraiie. 

Foil  XuveiiiWr  and  Deeeniber,  lt>01,  flit- 
Monthly  Bulletin  of  the  Philippine  Weather 
Bmeau  appean  for  the  first  time  in  Engliah 
as  well  OS  in  Spanish.  In  the  December  num- 
ber there  is  an  account  of  the  earthquake  of 
December  15  at  Manila,  with  a  facsimile  (nat- 
ural atie)  of  tha  cuttm  traead  bj  tba  Oeodii 
•eismograph. 

Tub  Weather  Bureau  has  recently  issued  a 
new  edition  of  its  'Instructions  for  Voluntary 
Obaerrers.'  This  useful  pamphlet  oontaina  in- 
structions for  the  rnxtioTi.  n<«c  and  rare  of 
Biaziiuum  and  minimum  thermometers  and 
«f  ibo  rainogavge;  iastrootiona  lofraiding  ibe 

keeping  of  rtvord?'.'  nnd  a  liricf  discussion  of 
the  proper  uses  of  several  terms  which  are 
oftan  mitiMd«  e.  g.,  hurrieane^  tonuulo,  whirl- 
wind, ate. 

A  SF.rovn  filition  of  EHi't's  valuul'!*'  'ITntid- 
book  of  Cyclonic  Storms  in  the  liay  of  13cn- 
gaV  ambodying  bU  the  lateat  results,  hae  been 
pabliahed.  The  ftrat  edition  was  dated  1890. 

R.  DeO,  WAxn. 

Haxtabd  UmvswnTT. 

JOB  ANN  VON  RADINOBR. 

The  obituary  notices  of  Jobann  von  iUd- 
VuKHi,  who  died  Noframbar  SO,  1901,  are  ap- 
pearing in  the  European  scientific  iouniala. 

Radinger  was  bom  July  80, 1S43,  in  Vienna. 
Ria  edneatloB  wae  leeured  at  Iha  TeofaidtdHni 
Hoehflchttl^  trtiere  ho  became  assistant  to 
Proffssor  Ton  Burpr  btforo  rornpleting  his 
course,  anU,  lat<;r,  l!iG7,  adjunct  to  Professor 
Orimm  von  Grimburg.  He  was  promoted  in 
and  was  made  FrofMsor  doa  liaMhiaaii- 


baues  in  1B79.  In  1391  be  was  the  Director 
of  that  great  school  of  epgint>ering,  and  at 
hie  death,  his  record  within  it»  walls  extended 
over  n  period  of  thirty-four  years.  In  1895  ha 
was  uiade  President  of  the  Osterreicbisdien 
Ingenieor  and  Architaktenvarainas. 

In  all  this  Ion?  prfifpssionnl  and  scientific 
career,  Eadinger  ozliibited  talent,  even  origi- 
nal geuiiia,  indoBtrjr  and  great  power  el 

ncliifveinent.    I?ut  liis  s|iiiil  wat  of  that  lofty 

and  broad  and  clear-aightisd  character  wbioh, 
as  in  the  ease  of  nearly  every  man  of  geninib 

while  splendidly  working  in  a  choAon  Tocation* 
could  still  find  (ipportunif j'  and  strenptb  for 
thoBC  avuciUions  which  attract  all  men  of 
mind.  Ho  was  interested  in  art,  in  literature 
and  in  all  the  scicncca.  Ho  kept  himself 
abreast  modem  progress  in  all  these  depart- 
menta  of  human  aetlvity.  Ha  avan  found  tima 

to  do  some  purely  literary  work,  and  his 
dramatic  poem,  'Das  Weib  dos  PolykrateSk' 
was  produced  under  moat  trying  aironm* 
stances.  His  genius  was  recognised  by  both 
state  and  private  honors.  The  Order  of  the 
Iron  Crown  was  conferred  upon  this  engineer 
and  man  of  science  as  the  highest  tribvta  tha 
government  could  pay  to  his  morita  aa  a  man 
and  a  public^pirited  citixen. 

He  eombined,  as  do  so  many  men  of  his  pro- 
fc.'sion,  prncttcnl  knowledge  and  high  attain- 
ments in  applied  science  with  an  intimate  ae- 
quaintanoe  with  the  pore  Mdaneae.  He  found 
orcupation  for  a  time  with  Cail  at  Paris  in 
practical  manufactures  and,  as  Konstrukteur, 
himself  directed  important  interprises.  He 
performed  his  full  share  of  the  great  work  of 
his  tiitin  in  the  reduction  of  the  artof  machina- 
conittruciion  to  a  scientific  system.  He  was 
parUenlarly  fruitful  of  good  in  tiM  da- 
velopmr-nt  r.f  ilip  theory  and  the  Brifnltfr 
method  of  design  and  construction  of  details 
of  meehanism,  intersating  htmielf  partioularly 

in  llio  frrrnt  Wiirk  of  liis  pfnr-rnilon  of  making 
the  heat-engine,  and  especially  the  steam- 
engine,  an  emhodimeoA  of  tha  theory  and  ^ 
art,  in  applied  thermodynamics  and  in  applied 
meehanic'.  He  wb<!  n  succossfnl  leader  in  the 
substitution  ui  tltu  exact  nietliods  of  science 
in  these  fields  for  the  old  'rule-of-thumb'  ways, 
in  tha  aonversioii  of  the  vocation  of  anginear- 
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lag  into  a  profesaion  demanding  learning  aa 
well  w  apaiflooe. 

T.arp-rly  under  hit  energetic  direction,  the 
legal  enactment*  of  the  onpire  for  the  pro- 
▼irion  of  aaf  oguordi  in  tlie  operation  of  eteom- 
enginea  and  boilers  took  correct  form  and  he 
WM  appointed  to  important  poeitioos  under 
the  laws  enacted  to  aeoure  their  proper  enfovoe* 
ment.  He  taught  his  olaasee  and  he  taught 
his  public  with  equal  fruitfulneaa  and  zeal. 
He  was  a  teacher  of  the  moat  admirable  aort, 
eatact,  dear-eighted,  endowed  with  that  imagL* 
nation  without  which  no  teacher  can  instruct 
and  no  in?eatigator  can  either  adyance  or  help 
others  to  advance  in  toacareb,  friendly  and 

patient,  ambitious  and  aggretiaive,  enduring 
and  peraeTering,  a  leader  always  in  the  front 
rank  and  always  bebkonlng  from  tiie  van, 
never  pushing  his  men  on  from  the  rear.  He 
accomplished  a  notable  life's  work  aa  in,- 
structur,  investigator  and  author. 

la.  pemonelitar,  Badinger  vrns  inteneting, 
attractive  and  impreesive.  The  writer,  as  col- 
league on  the  International  Juries  at  Vienna 
and  at  Philaddphia,  1879-1879,  beeene  gVMtly 

interested  in  the  quiet,  yet  earnest  and  en- 
thusiastic, scholar,  philosopher  and  teacher, 
^iqniring  into  every  detail  of  the,  to  him,  aa> 
tonishingly  numerous  wonders  of  invention 
and  construction  in  the  'Yankee  sections'; 
noting  each  detrice,  its  form,  proportions  and 
ipeeial  oonatnuttion  and  finish  with  the 
greatest  can?;  comparing  its  dimensions  with 
its  work  and  the  relation  thus  established  by 
its  d'^ig— ■  with  that  naual  in  hia  own 
country;  itndying  the  methods  of  piece- work 
and  of  manofacture  by  production  of  inter- 
changeable parts;  excited  over  the  marreloua 

Watdunaking  illustrntt:^!  at  flie  Centennial,  or, 

after  the  juiy  had  adjourned  for  the  day, 
wandering  in  the  art  galleriei  and  the  halla  of 
flCUlpture»  or  into  the  exhibits  of  the  great 

publishers  in  seareh  of  interesting  text  or  finf 
bindings,  the  broad  grasp  and  unl>ound^  m- 
teUeet  of  the  man  were  alwaya  levealed. 

He  was  one  of  those  generous  men  who,  at 
the  Vienna  exposition,  admitted  the  right  of 
George  OorliM  to  the  *Ehren  Biplom/  al- 
though not  a  steam-engine  of  hi?  make  was 
tthibited.  Badinger,  von  Grimborg,  Beu- 


leaox,  Tresca,  Dwelshauvers,  Hartig,  Schnei- 
der «f  Oreuaot,  and  a  few  othen,  edvoeated 

the  highest  award  to  the  great  American  in- 
ventor, as  they  agreed,  on  the  ground  that  the 
proof  of  hia  fenin*  and  of  hie  enoxmona  Me- 
fulnesfl  to  the  world  was  to  be  foond  ia  emy 
section  in  the  whole  exhibition;  every  section 
contained  one  CorUae  engine  and  often  several 
exhibits  illtiatiated  til*  woik  of  the  sreat 

mechanic. 

The  teacher,  the  man  of  science,  the  man  of 
affaira,  the  iaveatigator  end  ealhor,  the 

noble,  kindly,  generous  and  indicia!  man,  will 
dwell  in  the  monories  of  all  who  knew  him 
and  wiD  be  monmed  hf  hia  coUeagoes  end  hia 
friends  as  long  as  they  live.  Hia  works  will 
long  remain,  monuments  to  hia  life,  his  labors 
and  hia  aehieveBMittB.     R.  H.  TmnenMi. 


SClEyTlFW  VOTES  AND  NEWS. 

TuE  !si)ring  meeting  of  tJic  Council  of  the 
American  Association  for  the  Advancement  of 
Science  will  lie  held  on  Thursday  aftemoon, 
April  IT,  in  the  Assembly  Hall,  Coamoa  dttb, 
Wu^hiugton,  D.  C. 

Dr.  Alexakdeb  Aoabsiz,  who  ia  now  in 
Euro[>c  after  liis  i  xindition  to  the  Maldive 
Islands  in  the  Indian  Ocean,  will  return  in 
time  to  preside  at  the  meeting  of  the  National 
Academy  of  Sciences  whidi  wUl  be  held  at 
WfKhinirton  next  week. 

Dr.  James  E.  Russell,  dean  of  Teachers 
OoUoge,  Columbia  TTniversitir,  baa  returned 
from  a  tour  of  inspection  of  the  school  i^ystem 
of  Porto  Rico,  made  nt  the  invitation  of  the 

Porto  Rican  govermnent 

Last  year  the  Hisses  Caroline  and  Olivia 

Phelp«  Stiikr-s  iilno-il  in  lln'  custody  of  the 
New  York  Botanical  Garden  the  sum  of 
93,000,  the  iutereat  to  be  employed  in  efforts 
to  preserve  our  native  flora.  The  income  for 
the  current  year  was  di8ix>scd  of  in  the  form  of 
three  competitive  prizes,  of  $50,  $30  and  $20 
respectively,  for  the  beat  essays  on  tliis  subject 
The  first  of  those  jirizi  s  lias  just  been  awarded 
to  Dr.  F.  H.  Knowlton,  editor  of  Th^  Plant 
World.  Dr.  Ibiowlton'B  eaaaj  is  printed  in  the 
March  luiinbcrnf  ilie /oumol of  the  N'ew  YoHt 
Botanical  Qarden. 
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Mb.  SiiEUBt  iisK  W.  BuRNiiAM,  okrk  of  the 
U.  S.  Circuit  Court  since  1^2,  has  roeigoed 
his  poaitton  to  daifoto  hi*  timA  to  attmioaj. 
Mr.  Bumham  was  senior  nstronomer  at  the 
Lick  Obserratoiy  in  California  when  be  ae- 
ceptad  ifae  Fedenl  court  oleiUbipi. 

Db.  W.  F.  Drrtto^  aasbtont  in  Aaudtiry 

in  Columbia  University,  has  been  Appointed 
oheuiist  to  the  Dq^artment  of  Public  Charities 
in  "Svw  Toik  Oi^. 

Bt.  jMomoka  H.  Lmmct,  of  St  Louis,  ha* 

been  appointed  medieil  cUractor  of  the  8k 

IjOttis  World's  Fair. 

pRorESSOB  Vuu;uow'8  health  is  said  to  be 
quite  SAtisfaetoty.  The  fr«etur«  of  the  femur 

has  united,  unci  he  gets  up  every  day,  but  it 
will  be  some  time  before  he  will  be  able  to  re- 
sume his  uniTenity  woric 

M.  Samtos-Duiiont,  the  Brasilian  aaronaut., 

is  a  passenger  on  the  Deuischl^ndf  doa  to 
arrive  tliis  week  in  New  York. 

Professor  Sahukl  L.  Penfield,  of  Yale 
University,  will  lecture  on  April  22  under  the 
auspices  of  the  dcpartmi  nt  of  penlogy  of  Co- 
lumbia University  on  'Possibilities  in  Geog- 
rapliy  resulting  from  the  Bevival  of  an 
Andent  Method  of  Map  Making.* 

The  portrait  of  Benjamin  Franklin,  exe- 
cuted by  Gainsborout;h  at  the  time  of  the 
signing  of  the  Treaty  of  Paris,  and  lately 
Civen  to  the  ITniversitx  of  PennsylTania  hj  the 
class  of  1868,  has  been  hung  in  the  University 
Library. 

A  UKUORUL  bronze  tablet  has  been  placed 
on  the  Albany  (N.  Y.)  Acitdeiiiy  in  memoiy 
of  Joseph  Ilcnry.  statintr  that  his  oxp<%rimcnts 
in  electricity  were  made  in  that  building  while 
lie  was  aoting  as  profiesaor  of  tnathamatics. 

Trb  death  is  announced  of  Charles  Letour- 

reari,  pmfessor  of  the  history  of  civilizations 
in  the  Paris  Sohool  of  Anthropology,  score- 
tary-geoeral  of  the  Paris  Soeiety  of  AnthW' 
pology,  and  a  mcttiber  of  the  commission  for 
preserrinir  the  Me>falithie  Monuments  of 
France.  Among  Professor  Lctournoau's  many 
noteworthy  worics  msy  be  mentionad:  'La 
Bocidogie  d'apria  Pethnographie';  'L'evoluitoa 


dp  In  morale';  'L'cvolution  du  tnariago  ct  de 
ia  iamille';  'L'evolution  do  la  propriety'; 
*L'evolnti«n  poUtiqiw  dans  ka  divanaa  meca 
hiimaines,*  and  'L'evolution  jttlidiq^  daw  laa 

diversea  races  humaines.' 

John  M.  D.  Meiklsjohn,  professor  of  the 
thi^iry,  history  and  practice  of  education  at 
th(!  TTniversity  of  St.  Andrew's,  is  dead.  He 
was  the  author  of  many  works,  including  s 
translation  of  Eanfa  'GrittqiM  «f  Puxa 
Itonnon* 

The  British  National  Physical  Laboratoty 
was  formally  opened  on  March  19.  Sir  Will* 
ism  Hoggins,  president  of  the  Royal  Society, 

presided,  and  addressee  were  made  by  the 
Prince  of  Wales,  Lord  Bayleigh,  Lord  Kelvin 
and  others. 

Thb  Dudley  Obaervatoty  at  Albany,  IT.  T., 

recently  eelehnited  its  fiftieth  anniversary,  an 
address  being  made  on  the  occasion  by  Mr. 
Lewis  Boss. 

A  oJMxaaAU  hss  been  received  at  San  Fran- 
cisco, stating  that  the  U.  S.  Fish  Commission 
steamship  Albalr(Ma  arrived  in  Honolulu  on 
March  24.  The  ve».«*cl  is  under  command  of 
(  onmiandor  Chaunoey  llionias,  1'.  S.  Navy, 
and  has  on  board  Dr.  C  II.  (  iillK  rt,  J.  C.  Sny- 
der, and  W.  K.  Fisher,  of  Stanford  I'niversity, 
and  Professor  Nutting,  of  the  Unlveraity  of 
Tovca.  vrhn  will  Ttinke  a  rollcettnn  cf  fishes  and 
marine  vegetation.  Very  rough  weather  was 
encountered  on  the  trip.  The  A&airom  spent 
several  days  dredging  and  sounding.  She  will 
remain  in  port  about  six  days,  and  then  con- 
tinue her  exploring  expedition  around  the  dif- 
ferent islands. 

Mb.  Zenas  Cr.\nb,  of  Dalton,  Mass.,  baa 

announced  his  intention  to  pive  Berkshirp 
County  a  Museum  of  Natural  llialury  aud 
Art  The  building  will  cost  140,000,  and  Mr. 

Crane  will  prive  his  ccllecf ion  of  natural  his- 
tory and  works  of  art,  valued  at  $20,000. 

Mk.  Andrew  Carnegie  has  offered  to  erect 
a  public  library  at  Havana  at  a  c  wt  of  $250,- 
f>no  on  his  usual  l  onditions.  l  lu  municipal 
council  has  votai  to  send  a  letter  to  Mr.  Car- 
negie saying  that  it  had  bean  informed  that  he 
muld  give  Havana  this  sum  for  a  public 
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library,  provided  that  the  i-ity  would  gh'c  land 
fur  iIms  buildisg  and  guarantee  $25,0OU  a  year 
for  improvements  «nd  tlie  toaiatenaiioft  of  the 
library.  The  h'ftor  will  also  nay  that  (he  coun- 
cil has  decided  to  give  a  site  for  the  proposed 
libtaiy,  and  that  it  aooqrtB  the  provisions 
Bttaehed  to  tho  gift,  but  that  the  law  do«t  not 
allow  it  to  bind  the  action  of  futuje  municipel 
councils  in  matters  of  this  kind. 

Thx  Blue  Hill  Meteorological  Olwenratory 
is  being  enlarged,  at  a  cost  of  five  thouMtnd 

dollars,  by  tho  constnn  tinii  of  n  firp-proof 
library,  which  will  conUtiu  Mr.  A.  L.  RoIcIi'b 
ralveble  and  rapidly  increasing  oolleotion  of 
b^ok-;.  i<aiHphh'!s  aiirl  periodieak  relating to  tU 
bruiiohe^  uf  iiieteorolugy. 

The  Goldsmiths*  Company  will  commemo- 
rate the  coronation  of  King  Edwaid  by  con- 
tributing £.'i,00n  to  th.i-  fund  of  £130,000  needed 
for  the  plan  being  elaborated  by  the  ooojoint 
board  of  the  Boyal  OoUegee  of  Fhyeieione  and 
Surgeons  for  investigating  tli(»  faiiscs,  preven- 
tion, and  treatment  of  cancer.  Mr.  IL  L. 
Bisdioflflheim  has  offared  to  contribute  £5jOOO 
to  the  fund,  and  another  donation  of  the  same 
amount,  a»  well  as  other  smaller  sume»  have 
been  promised. 

Ths  Goremment  of  Queensland  has  offexed 

a  rcvrnnl  nf  $25,0(10  for  the  invention  of  >..iiin 
satisfactory  means  for  destroying  the  'prickly 
pear.' 

At  the  (1900)  Annual  Meeting  of  the  8o- 

cif'ty  f-r  tlii'  PiMiiiiifion  of  A^Tifniltur:?!  Si.'i- 
enee  it  was  decided  to  olei-t  the  ofiicers  by  the 
postat  system.  Each  member  should  nomi* 
nate  pcrsoni^  t"  fill  the  oftict-s,  which  an  : 
president,  secretary-treasurer,  one  member 
of  the  exeeutire  eommitte.  Members  are  also 
requested  to  nominate  randidates  for  member- 
ship, witli  full  reference  to  valuable  work 
perforiiied,  and,  if  possible,  seeure  testimo- 
nials from  other  niemlK'rs.  The  next  mooting 
will  be  held  at  Pittsburj;,  Pa.,  in  conjunction 
with  tho  American  Association  for  the  Ad- 
vancement of  Science;  the  first  session  will 

bi>  I'nllrrl  nt  H  o'clrn-k  ]>.  lu.  on  '^^(.Ilfhly.  Tune 
30,  1902.  lieplies  should  be  addressed  to  the 
I^identj,  Frofesoor  W.  H.  Jordan,  Genera, 
N.Y. 


Tar;  Ni  w  York  University  Chemical  So- 
ciety has  recently  been  organized  by  the  stu- 
dents, with  Edward  T.  Hendee.  1900,  PrMt' 

detd:  Arthur  E.  Hill,  1901,  FiVr  Pr,  „-,fen'; 
and  Franklin  D.  Byxbee,  1902,  Secretary  and 
Treasurer. 

At  tho  monthly  general  meeting  of  the 
Zoological  SrH  ioty  of  London  on  March  20, 
Dr.  R.  Broom.  Dr.  Carl  Chun.  M.  Philippe 
Oautcenberg,  Colonel  Brian  Ifabon,  03,, 

D.S.O.,  and  Dr.  A.  Donaldson  Smith  were 
elected  corresponding  members.  It  was  stated 
that  there  had  been  73  additions  mode  to  the 
»o«'icty*9  menagerie  during  the  month  of 
February,  amongst  which  special  attention 
was  directed  to  a  fine  young  male  snow  leopard 
from  Ladakh,  presented  l>y  Captain  H.  L 
Ntcholl.  and  to  a  pair  of  Prjcvalsky"*  horses 
from  Western  Mongolia,  received  on  approval 
and  new  to  the  Society's  collection. 

It  is  reported  from  Washington  that  the 
plan  whioli  .•>tiirt«Hl  nt  the  beginnin;^'  of  thf 
present  session  of  Congress  as  a  proposal  that 
the  president  ahould  recommend,  and  eour 
grefis  create,  a  departintnf  of  industries,  seems 
to  have  been  revived  within  a  little  while  in 
another  form.  Hie  department  of  commeroe  ki 
in  a  fair  way  tO  booome  on  accomplished  fact; 
atid  in  the  course  of  procuring  the  necessary 
legislation  for  it,  there  has  been  shown  a  desire 
on  the  part  of  many  of  the  scientific  experta  in 

the  government's  employ  to  hnvr-  their  httrpfin«i 
grouped,  instead  of  being  scattered  through 
several  departments.  There  will  be  an  effort 
to  attach  \<i  (hu  d'  partmcnt  of  commero'  a'  t 
a  clause  giving  tiie  president  authority  to 
transfer  from  other  parts  of  the  serrioe  to  die 
Deportment  of  Agricult\irc  such  scicntifie 
bureaus  as  appear  to  hi«  sati-fartion  fo  he  cog- 
nate to  the  work  of  this  deimrlment.  If  this 
is  not  done,  it  may  be  attenqited  to  attach  a 

pararrrrtrh  aittliorizing  a  roimiii'ision,  consist- 
ing of  one  senator  and  one  representative,  and 
possibly  tiuee  seientiiie  experts,  to  look  into 

the  question  of  frroupin^-  tho  scionfifir  burfaus 

in  the  manner  indicated;  the  report  of  the 
commkBiai  to  foniidi  n  bosb  for  furAor 
leginlatiwi. 

Thb  third  annual  report  of  the  lirerpool 
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School  of  Tropical  Medicine  baa  been  iiwued. 
The  deipateh  of  Hajiw  Bum  to  Siem  Leone 

briu^,^s  u])  tlu'  iiuiul'tT  of  expt'ditiotifi  ?cnt  out 
b>-  the  school  for  purposes  of  medical  research 
and  lanitaiT  meaBuxw  in  the  tropics  to  eisht. 
Among  the  studnita  trained  at  the  school  in 
the  past  year  were  medical  men  from  Canada, 
India,  East  Africa,  Penan^r,  Sierra  Leoue, 
Uganda,  GermJUiy,  Belgium  and  Sweden^ 
Mure  than  130  cases  of  tropical  dimases  were 
tri'ated  at  the  school. 

It  appeals  that  Germany  has  determined  to 
regard  in  the  licht  of  a  'praaent'  from  the 

Chinese  government  tho  nntronomiral  infitru- 
ments  stolen  by  her  soldiers  from  the  Chinese 
ohiorvatoiy  at  Fekin.  This  view  was  aet  forA 
by  Count  von  Biilow,  the-  irnpurial  Oeriiian 
chancellor,  iu  a  t^eech  delivered  in  Uie  Ger- 
num  Beichstag',  a  copy  of  which  has  been 
received  in  Washington.  Count  von  Biilow 
Baid :  "  The  instruments  have  not  been  restored 
because  the  Chinese  govommont  attaches  no 
importance  to  their  possession,  and  in  reply  to 
German  inquiries  it  placed  them  at  the  dis- 
poiiition  of  the  German  government.  Another 
ooostderation  b  that,  in  aoootdanee  widi  the 

poeiilinr  views  of  the  riiinc*<',  tlio  grvnt  inusa 
of  that  people  would  tiave  suppoeed  that  the 
instnunMiti  were  reetorad  by  order  of  the 
Chinese  gownunent,  which  would  have  dam- 
aged frorman  prestige  in  Ffv»  Asia.  The 
Dowager  Empress  of  Chiua,  u  very  clever 
woman  who  underataada  the  political  aitua* 
tion,  would  have  been  distinctly  ofTL'iiik'd,  wliile 
the  masses  would  have  thought  that  Germany 
had  anatained  aome  torribte  defeats.  The 

instruiuents  onj^lit  now  to  be  placed  in  the 
category  of  pieeeuts  from  govenmient  to  gov- 
eminent,  wbidi  haa  long  been  eustonuury  on 
both  aide«  in  the  intenxmiaa  with  die  Ohineae 

govomment." 

Mr.  Stbvens  sold  recently  in  London  the 
oolleetion  of  Britiah  1epid<vtem  fonned  hy  the 
late  Mr.  Philip  Crowley.  Among  the  more 
important  lota  were  nine  gpeciaaena  of  Di$p9r, 
or  large  copper,  the  now  aztinet  Britiah 
butterfly.  These  averaged  iB  apiece,  one 
female  reiilizinf^  £7.  .\n  n<i<!ort:ment  of  OZOtic 
buttertlies  also  realized  good  prices. 


TuE  London  I'imet  soys:  There  is  on  view 
in  the  lihraiy  of  the  Boyal  Institution,  an 

exhibit  of  flio  artificial  dye  etufT-.  produced  by 
the  Badische  AniUn  uud  Soda  Fabrik,  together 
with  specimens  of  a  great  number  of  fabrics 
and  materials,  from  silk  to  sealing-wax,  to 
which  they  can  be  applied.  Those  who  arc 
interested  in  the  bearing  of  technical  progress 
abroad  upon  British  industry  wUl  note  the 
cxtrniirdinary  range  of  colors  produced  from 
raw  materials  which  are  abundant  in  this 
oountiy  and  of  whidi  English  diemists  &at 
discovF  red  the  value.  Tlic.v  will  be  not  lesa 
painfully  impressed  by  the  excellence  and 
variety  of  the  artificial  indigo  dyes,  the  pro> 
duct  ion  of  whidl  now  equal;^  one  fifth  of  the 
world's  consumption  and  constitutes  n  very 
pressing  danger  for  a  great  Indian  in- 
duatiy. 

It  ia  said  that  after  prdonged  experiments 

in  sending  four  teletfrujiliic  rnes<iiigo^?  euch  way 
simultaneously  over  a  single  wire,  the  German 
postal  department  haa  accepted  the  octuple 
transmitter  invented  by  the  late  Professor 
ireiiry  A.  Eowlaiid,  of  the  Johns  TTopkias 
University.  The  experiments  were  conducted 
between  Berlin  and  Hamburg.  Between  SOO 
ond  350  wnrds  wcro  transmitted  a  minute.  It 
is  understood  that  the  German  i>ostal  depart- 
ment intends  to  introduce  the  Bowlaad  eyttem 
betw(>^>n  Berlin,  Hambtus,  Gologna^  Leipaig 
and  Frankfort 


UNITMRBtTT  AMD  SDUOATIOVAL  VSWB. 

Tm  daily  paper*  bnv«  reported  the  ranark- 
able  bequest  of  the  late  Oeeil  Rhodes  for  edu- 
cation and  the  promotion  of  a  good  under- 
slanduiK  between  Great  iJrilain,  Germany  and 
the  United  States.  It  appears  that  Mr.  Rhodsa 
luiH  provided  two  scholarships  for  each  state 
and  territory  of  the  United  States  and  from 
each  British  ooleoyt  and  for  ftfteen  from  Qer* 
many,  the  students  to  study  at  Oxford.  The 
amount  of  the  bequest  is  reported  to  be  about 
$10,000,000,  and  the  value  of  each  sdholarship 
about  $1,500,  but  this  appears  to  be  uncertain. 
:Mr.  Rhodes  also  left  £100,000  to  Oriol  Col- 
lege, Oxford. 
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Sbxator  George  F.  Uoaii,  president  of  the 
board  of  truftots  of  Clark  Utuversity.  has 
tnndoan  announcement  statiiiK  that  Mr. Clark's 
will  is  absolutely  s(>tf1p(!.  nnd  that  the  income 
of  the  whole  htiquust,  amounting  to  $2,000,000 
will  in  a  few  months,  be  at  the  difl|MMuil  of  the 
trus<(  , with  the  exception  of  $^KX»,000  and 
the  i^lntc  ou  Ehn  street,  which  31  ra.  Clark 
holds  for  life.  The  sum  of  |SOO,000  has 
b1  ready  been  paid  over  to  Start  the  ooUcgiate 

depiirtmcnt. 

Tkacukos  Culixue,  Columbia  University, 
has  xeoMTed  an  anonymons  gift  of  f^SOfiOO 
for  the  erection  of  a  gymnasium. 

An  assembly  hall  to  cost  ?50,(¥¥1  will  be 
erected  at  Ilaverford  College  by  Mrs.  Charles 
Boberts,  in  memory  of  her  late  husband,  who 
was  an  alumnus  nnd  for  thirty  yrar>  ;i  mem- 
ber oi  the  board  of  manageis  of  the  coU«^ 
Bhe  will  alao  preaant  to  the  institution  ICr. 
Kolx  rts's  ooUeotion  of  autogfsphs,  valued  at 

Two  anonymous  gifts,  one  of  $5,000,  an- 
other of  910,000,  have  recently  been  made  for 
the  new  tnodical  laboratories  of  the  ITniversity 

of  Pcnnsylvnnia. 

Mayor  Low  lias  approved  the  bill  providing 
for  pensioning  the  supervisinir  officers  and 

tearhor^  of  the  Tnlli-r  of  (lir  rit.v  .if  Now 

York.  The  amount  to  be  set  aside  each  year  is 
1  per  cent  of  die  cxeise  f and»  or  about  180,000. 

Th8  building  whidi  has  been  in  proeess  of 

ertv'tiim  for  some  years  past  in  tlu-  front 
square  of  ThoiQr  College,  Dublin,  will  be 
formally  opened  on  May  80.  The  new  build- 
ing oeempim  one  side  of  the  square,  and  among 
other  uses  will  accommodate  the  historical  and 
philoflophieal  societies  and  will  provide  a 
meeting  place  for  graduates  of  the  univenily. 
Of  tlio  tot.'il  i/iKt  of  (Irp  inetnorinl  tho  sum 
of  £8,500  was  subtH-rilifd  liy  the  trr;niunlra. 

TuE  court  of  governors  of  the  University 
Coltege  of  Wales.  Abeiystwitb.  have  decided 

tr<  rxtrthl  llic  clioini-f ry  ilrparllin  iit  at  a  I'O'^t  of 
about  £5,500  and  to  call  a  joint  conference  of 
eoOege  and  county  authorities  with  the  view 
of  establishing  an  rxpfri mental  farm.  Upon 
the  question  of  a  national  museum  for  Wales, 


the  goveniors  decided  tiiat,  having  rc^rd  to 
the  geographical  and  educational  eonditions  of 
the  principality,  the  objects  in  view  WOuU 
be  best  ^i  rvr.l  1  y  (rratits  to  libraries  or  mu- 
!>oiuus  of  a  tiaiiuual  character  in  the  three 
oentsn  of  university  education  in  Wak& 

Senatob  Dxboe,  chairman  of  the  Senate 
committee  to  estalili^ii  rliu  University  of  the 
United  States,  submitted  on  April  1  an  aihmi- 
ative  report  on  behalf  of  that  committee  on 
the  bill  to  establish  a  National  Uiiiv.  r-;tTy. 
The  bill  is  the  one  introduced  by  the  chair- 
man and  diffem  from  those  introduced  by  Sen- 
ators Depew  and  Wi  lllngton  chiefly  in  that  it 
lessens  the  nombor  of  regents  and  raises  the 
staodaid  of  admission  for  students  in  the  Md 
of  general  studies  bo  that  they  must  already 
have  «urh  atf ainincnts  reprrsf'ntcd  by  the 
degree  of  master  of  arts,  instead  of  bachelor, 
as  under  the  other  bills. 

Annou xcEMENT  hos  now  been  made  of  the 
official  program  on  the  occasion  of  the  installa- 
tum  of  Dr.  Nidioiss  Murray  Butler,  as  presi* 
dent  of  Columbia  Univer-^ety,  on  April  19. 
The  ceremnnit"?  will  begin  at  2:30  p.m.  An 
address  will  be  made  by  the  chairman  of  the 
trustees,  who  will  present  the  keys  and  dnuter 

of  ihp  iinirrr?iity  nnd  thf  pri'--ii1i'iit  will 
respond.  Th(U«  will  then,  be  addrt^jcs  on 
behalf  of  the  faculties  by  Dean  Van  Amringe; 
on  liehalf  of  the  alumni  by  Mr.  R.  Fulton 
Cutting,  and  on  liehalf  of  the  students  by  A.  B. 
A.  Bradley,  followed  by  addresses  by  President 
Kli  of  Har»'ard;  President  Hadloy.  of  Yale; 
Prcsiil.iit  I'atton,  of  Princeton:  Pnsi.l.-nt 
Mari>er,  of  Chicago;  President  Draper,  of  Illi- 
nois, and  CSonunissioner  Arris.  Prerident 
Butler  will  fhrti  deliver  fhr  inaii^rural  aJdrcs^. 
In  tlie  morning  there  will  be  a  reception  to 
the  guests,  numbering  over  three  hundred  col- 
lege  presidents  and  professors,  and  the  build- 
ings will  be  open  for  inspection.  There  will  be 
a  Inncbeon  in  University  Hall,  and  in  the 
evening  a  dinner  will  bo  gi^  v  i  President 
Biiflrr.  at  wliioli  Pr<  >idcnt  Booeevelt,  Mayor 
l/>w  and  others  will  speak. 

Da.  FtoOMtuoK  W.  Ootoaovs  has  rasigned 

the  professorship  of  philosophy  in  the  Univer- 
sity of  Washington,  being  seriously  ilL 
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PLANT  PATHOLOGY:   A  RETBOSPBOT  AVD 

PROSPECT* 

Thb  atady  of  plant  disease*  has  made 

rpuiarkable  progress  within  the  last  two 
decades.  This  is  commented  upon  at  home 
and  abroad.  Perhaps  in  no  field  outside  of 
organie  eheuitttrjr  or  of  animal  patliology 
and  bSAtttiolOfo^  have  the  advances  been 
greater.  In  casti!;!}-  nbout  for  a  snbio''t,  it 
has  seemed  to  the  speaker  therefore  that 
perhaps  he  oould  not  do  bsttar  in  the  time 
allotted  to  the  presidstttial  addnas  than  to 
consider,  first,  the  state  of  plant  pathology 
prior  to  the  year  ISbO;  second,  the  prog- 
ress whieh  has  been  made  frmn  that  time 
to  the  present;  and,  third,  some  of  the 
problems  ^vhich  now  confront  thr-  investi- 
gator. Nothing  beyond  a  popular  sketoh 
is  eontemplated. 

The  twenty  yean  preceding  1880  wwe 
years  of  stress  and  uneertainty  in  the  bio- 
logical world.  Pasteur  and  Cohn  had  laid 
the  foundations  of  modem  bacteriology 
and  the  whole  world  was  agog  witii  inter- 
est over  the  new  doctrines  of  fermentation 
and  of  disease.  Sachs  and  de  Bary  had 
done  equally  magnificent  work  in  plant 
morphology  and  phydology.  But  the  great 
masters  were  not  liavin^,'  cverj-tliinfr  their 
own  way.  Ilallier  and  Billroth  in  Ger- 
many were  upholding  a  crazy  doctrine  of 

*  FreiMcntlBl  «d4nn  bclora  tin  Soeleir  lor 

riant  Morpholorry  nn  l  Phj-.-iiology,  Fifth  AbBDSI 
Meeting,  New  Vork,  Juuuury  1,  1902. 
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the  i)olyinorphism  of  species  whereby  au 
organism  could  clmnge  into,  practically, 
whatever  happened  to  grow  in  its  vicinity; 
while  Pouchet  in  France  and  l^astian  in 
Entrland  were  maintaining  the  spontaneous 
generation  of  minute  organisms  iu  sterile 
liquids  with  great  vigor  and  a  oonsideraUe 
following,  if  not  witli  much  logic.  Every- 
where the  old,  well-intronchod  theories  of 
disease  were  iu  couilict  with  the  new.  Dur- 
ing the  whde  of  this  period  the  doctrines 
of  Darwin  were  opposed  and  fought  over 
with  n  pertinacity  und  a  rancor  scarcely  to 
be  appreciated  by  the  younger  men  ol  this 
generation.  EvoIutiiHi  baa  now  beoome  our 
watehword,  but  even  yet  w%  do  not  foUy 
npprefiatf  what  it  means,  or  at  least  we 
often  speak  and  write  as  if  we  did  not.  It 
is  too  large  a  thought,  and  we  are  still  en- 
tangled in  the  language  of  our  ancestors. 
Especially  do  we  not  fully  nppre<Mate  the 
molding  influence  of  cnvinmnK-nt,  i.  e., 
the  plastic  nature  of  the  living  organism 
under  the  action  of  changed  conditions. 

Prior  tn  the  year  1880.  laboratory  meth- 
ods for  the  study  of  fungi  and  bacteria 
were  not  well  devdoped.  In  the  first  place, 
there  was  no  exact  and  convenient  method 
for  obtaining  pure  cultures  and,  in  the 
second  place,  the  microscope  was  still  the 
principal  instrument  of  researeh.  The  few 
experiment  Stations  in.  this  country  and 
those  in  Europe  were,  for  the  most  part, 
plodding  along  in  a  perfunctory  way,  with- 
out good  oriuipments  and  with  little  money 
f'  r  botanical  inquir}', ami  the  study  of  plant, 
di.sca.ses  was  scarc^'ly  thought  of  out.side  of 
a  fow  university  laboratories^  and  rarely 
in  Ibese  with  anything  practjoal  in  mind 
for  the  benefit  of  agriculture.  The  main 
thin?  rnnsiili'iffl  was  the  parasite  rather 
tlian  the  host  plant,  and  the  technique  for 
the  study  of  both  was  of  the  simplest  sort 
We  had  no  precise  fixing  and  staining 
mcthi'dR.  no  fine  microtomes  with  their 
yards  of  serial  sections,  no  synthetic  cul- 


ture media,  no  elaborate  sterilizing  ovens 
and  brood  chambers,  and  no  apochromatic 
glass  for  lenses.  'Pure  cultures'  were 
practically  unknown,  and  photography  and 
photomierof?rapliy  luid  not  yet  become  arta 
u£  duily  use  in  the  laboratory. 

Prior  to  1680  we  had  indeed  the  brilliant 
researches  of  Louis  Pasteur  on  a  variety 
of  subjects  of  wide  interest  to  hiologist-s,  if 
not  bearing  direcUy  on  plant  pathology. 
Berkeley  had  already  done  some  good  work 
(III  i>1ant  diseajfcs  in  England,  although 
most  of  his  efforts  had  been  devoted  to  sys- 
tematic mycology.  Tyndall  in  England 
had  also  done  much  to  dear  away  the  fcg 
produced  in  the  public  mind  by  tlie  adher- 
ents to  the  doctrine  of  spontaneous  genera- 
tion. Kiihn,  Sorauer,  Frank  and  Ilartig 
had  b^gnn  their  studies  in  Oermany.  But 
it  was  cspedaUy  to  de  Bary,  in  Germany, 
that  nil  eyes  were  turned  as  the  great  mas- 
ter mind,  lie  bad  published  a  series  of 
brilliant  papers  on  the  life  histoiy  of  vari- 
ous fungi,  and  was  stimulating  many  of 
the  yonnirer  men  to  undertake  a  hisrher 
type  of  research  work  than  was  then  in 
vogue.  Among  these  men,  Woronin  de- 
serves especial  mention.  He  published  sev- 
eral fine  papers  in  ennjunetion  with  de 
Bary  and  has  continued  the  good  work 
independently.  In  our  own  country,  Dr. 
Farlow  had  published  a  number  of  inter- 
est! ncr  papers  from  the  Bnssey  In<?tit\ition 
on  black  knot  and  other  disea^ies  of  plants, 
and  there  was  some  mycological  work  with 
an  economic  aspect  ^inuis  on  under  Dr. 
Riirriirs  direction  at  the  University  of  Illi- 
nois, and  under  Dr.  Bessey's  direction  at 
AmUf  Iowa.  In  Europe  and  America,  a 
number  of  younger  men,  who  have  since 
beeome  widely  known,  were  just  beginning 
their  work  on  diseases  of  plants. 

Plant  pathology  was  not  an  attractive 
profession  in  fhosa  days.  Wbim.  he  first 
desired  to  make  the  diseases  of  plants,  or 
mycology,  as  we  called  it,  his  chosen  pro- 
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fession,  the  speaker  wdl  reraembera  cast- 
ing bis  eye  over  the  field  very  dubiously. 
There  were  no  places  for  such  workers, 
and,  from  the  pecuniaiy  sids,  it  was  a 
barren  and  unsatisfactory  prospect.  Nev- 
ertheiess,  the  field  was  so  inviting  in  other 
ways  that  it  appeared  to  be  worth  while  to 
run  the  chances.  A  meager  livelihood  in 
the  pursuit  of  a  Tnof?t  attractive  line  of 
work  seemed  preferable  to  a  mint  of  money 
eamed  in  an  iritsome  profession,  and  so 
the  die  was  cast. 

How  chani^'L'J  is  the  present  ontlool\ !  At 
present,  and  for  some  time  to  come,  the 
demand  for  weU-tniined  plant  pathologists 
(in  tliis  cduntry,  at  least)  is  likely  to  be 
conaidernbly  in  excess  of  tlie  sui)i)ly.  By 
this  I  do  not  mean  that  there  are  not 
already  enough,  and  more  than  enough,  of 
second  and  third-rate  workers;  and  I  would 
not  advise  any  one  tn  entor  th^  field  who 
has  not  a  marked  talent  for  this  line  of 
inquiry,  robust  health,  good  training,  and 
a  determination  to  do  Bupenor  woffe> 

Of  course,  the  ma?nificent  development 
of  bacteriology  and  animal  pathology 
within  the  last  twenty-five  years  has  had 
its  influence  npon  the  stndy  of  plant 

pathology,  as  it  lias  had  upon  all  related 
sciences,  but  it  does  not  seein  to  have 
exerted  as  great  an  influence  or  as  imme- 
diate an  inilne&ee  as  one  would  have  snp- 

posed.  In  general,  botanists  were  tlie  nnes 
upon  whom  the  i7ivestiL,'ation  of  plant  dis- 
eases naturally  devolved,  and  most  of  them 
for  some  reason  w»6  alow  to  make 
use  of  the  exact  methods  of  research  which 
have  led  to  sncli  brilliant  restilt-s  in  the 
study  of  human  and  animal  diseases, 
llowener,  as  time  has  passed,  more  and 
move  men  have  learned  how  to  study  plant 
diseases,  and  a  con.sidcrable  body  of  plant 
patholc^ts,  although  by  no  means  all, 
are  no  longer  open  to  the  charse  of  not 
knowinip  how  to  pursue  pathological  re> 
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Inasmuch  as  we  have  always  had  plant 
diseases  with  us,  the  query  is  sometimes 
raised  why  it  is  that  the  exact  study  of 

such  diseases  was  postponed  until  the  end 
of  the  nineteenth  century.  The  primary 
reason,  no  doubt,  is  that  excmpUtied  over 
and  over  again  in  the  history  of  the  world, 
viz.,  tliat  one  branch  of  research  most  often 
wait  for  the  development  of  some  other 
branch.  In  this  case,  inquiry  into  the 
causes  of  many  diseases  had  to  wait  for  an 
exact  method  of  isolation  of  the  parasites 
and  a  knowlodnje  of  how  to  jrrow  them  in 
pure  cultures.  It  now  seems  to  us  a  very 
simple  matter  to  separate  one  OTganisu 
firom  another  by  means  of  poured  gelatin 
or  a?ar  plate  eiiltnres.  It  seems,  also,  a 
very  near  discovery  that  discontinuous 
sterilization  for  a  short  time  on  three  suO' 
cesaive  days  should  render  a  culture  me- 
dium sterile,  and  that  the  simple  interven- 
tion of  a  sterile  cotton  plujr  between  this 
medium  and  the  open  air  should  sufKce  to 
strain  ont  all  the  floating  orfaniams  of  the 
air  and  keep  the  medium  indefinitely  ster- 
ile. That  the  study  of  the  causes  of  cer- 
tain diseases  should  have  to  wait  many 
years  until  these  rimple  faots  bad  been 
dt'iiiiinst rated  and  a  knowledge  of  thera 
dift'used  among  men  is  not  less  true  than  it 
is  remarkable.  The  whole  science  of  bae- 
teriology  and  aU  the  weaderfnl  advances 
that  have  been  mode  in  the  elioloi^y  of 
obscure  diseases  really  date  from  the  time 
wheu  we  were  lirst  able,  with  some  degree 
of  ease  and  exactness,  to  separate  out  one 
kind  of  organism  from  another  and  grow 
it  indefinitely  in  pure  cultnn^s.  all  of  which 
has  come  to  pass  since  the  year  1880.  Only 
the  erude  beginiungs  of  baeteriology  were 
earlier  than  1880.  Prior  to  that  time  we 
had,  it  is  true,  the  fractional  and  dilution 
methods  of  isolation,  but  tliese,  although 
capable  of  yidding  good  results^  are 
troublesome  and  have  never  appealed  veiy 
strongly  to  the  mass  of  workers. 
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In  the  time  of  which  I  speak,  there  were 
already  many  excellent  helps  in  the  way 
of  treatises  on  fungi.  We  fasd,  lor  in- 
stanoei,  the  splendid  volumes  of  the  '  Selects 
Fungorum  Carpolorria'  by  the  brothers 
Q^ulaane,  and  if  we  were  not  always  sure 
of  Hbt  Latin  oonstraetion,  we  eoald  at  lesst 
read  the  magnificent  copper  plates  which 
eml)ellish  th<  vdlnmea.  There  wt>re  also 
books  by  Persoon,  Corda,  the  Nees  von 
Easenbeeks,  de  Notori^  Babenhorst,  de 
Sehweinits,  Fuekel,  Bonorden  sad  Mon- 
tagne.  There  were  numerous  volumes  by 
the  Swedish  mycologist  Frieze.  We  had 
also  Berkeley's  'Outlines,'  Cook's  'Hand- 
book of  British  Fungi,'  and  many  sosttered 
cl'STiyMions  hy  Ouderaans,  Magnus, 
Schroder,  Winter,  Berkeley,  Cook,  Ellis, 
de  Thuemen,  Rehm  and  others,  in  Bed- 
wigim  and  otter  joimsla.  The  Italian 
Saocardo  lind  not  yet  bofnm  his  niomi- 
mental  conipilation  of  all  known  species  of 
fungi,  but  he  was  printing  the  first  parts 
of  his  'Fnnfi  ItaUei.'  Several  parts  of 
Brcft'ld's  '  Untcrsuchuntron  '  also  appeared 
prior  to  1880,  and  there  was  an  rTPcllcnt 
'Handbuch'  of  cryptogamic  plants  by 
LaersMU.  There  were  also  some  good 
exsiccati,  including,  in  this  country,  the 
first  centuries  by  Ellis.  De  Pary's  'Com- 
parative Morphology  and  Biology  of  the 
Fungi,'  and  the  splen^  oiTptogamie 
'  Floras '  by  Winter,  hy  SdiKoeter  and  bgr 
Oudemans  had  not  yet  appenred. 

In  the  matter  of  plant  diseases,  we  were 
nmeh  leas  well  provided.  In  ^et,  fhere 
was  aaarealy  ai^rthing  in  English  in  the 
nature  of  a  ct>neral  treatise.  The  nearest 
approach  I  can  recall  was  a  brief  chapter 
on  diseases  eansed  by  fungi  in  Berlceley's 
'Outlines  of  British  FuTienlcgy'  (1860), 
and  a  little  book  hy  M.  0.  Cook  entitled 
•Rust,  Smut,  Mildew  and  Mould'  (1865). 
A  knowled^  of  foreign  languages  was 
even  more  essential  in  that  day  than  it  is 
now  for  the  study  of  disosses  of  plantsi 


Even  in  European  tongues  there  were  com- 
paratively few  useful  general  works  on 
diseases  of  ptsnts.  We  had,  it  is  true,  the 
rare,  largely  neglected,  and  generally 
nef,'li^'ible,  crude,  early  works  of  Re,  linger, 
Meyen,  Uamel  and  Hallier.  There  was 
also  the  first  edittcm  of  Sorauer*s  *Pflan- 
zenkrankheiten '  (1874),  and  Winter's  lit- 
tie  book  of  a  dozen  chapters,  which  ap- 
peared in  1878.  This  book,  which  described 
some  of  the  oomnunMst  diseases  of  plants, 
is  now  quaint  and  old-fashioned  reading, 
but  it  then  seemed  a  model  in  its  way.  In 
1S78  there  also  appeared  a  little  book  by 
de  Jubainville  and  Yesque  on  'Les  Mala- 
dies des  plantes  cultivees.  d^  arbres 
fruiti^rs  et  foresti^rs,  produites  par  le  sol.— 
Tatmosphere, — les  parasites  vegetaux,  etc., 
d'aprte  les  travauz  de  Tnlasne,  de  Bary, 
Berkeley,  Hartig,  Soraner,  etc.*  There 
was  also  an  earlier  and  very  good  book  for 
its  time  by  Kiihn  (1858). 

A  few  disease  had  been  worked  up  quite 
earefolly  as  to  their  etiology,  and  in  Hm 
dointr  of  tills  tlie  way  was  hlazed  for  the 
critical  study  of  oUier  and  ditlereiit  dis- 
eaitcij,  and  also,  of  course,  for  a  great  deal 
of  inferenoe  and  uncertain  speeulation.  I 
refer  to  de  Bary's  classical  work  on  the 
potato  rot  funinis  ( Phytophthora  ivfes- 
tans),  Farlow's  work  on  tlie  mildew  of  the 
gri^e  (Peronospora  infutmu)  and  tiw 
black  knot  of  the  plum  and  cherry  {Plow- 
rightia  morbosa^.  Woronin's  work  on  the 
dub  root  of  tiie  cabbage  iPlasmodiophora 
hnutieo),  de  Bary's  diseoT«ries  with  ref^ 
ence  to  the  heterocism  of  the  grain  rust 
(Puccinm  fframinis),  Comu's  studies  of 
the  Phylloxera  of  the  vine,  Fischer  von 
Waldhdm's  studies  of  enrtain  of  the  grun 
smuts,  and  similar  papen.  The  mati  and 
smuts,  and  the  downy  und  powdery  rail- 
dews,  were  the  bestrkuown  parasites.  Cer^ 
tain  fungi  then  snppoaed  to  be  pure  sspro- 
phytes  are  now  known  to  be  aetive  para- 
sites, «.  jf.,  oortain  members  of  the  fonn- 
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genus  AUemaria  and  of  the  form-gemis 

Fusarium. 

Very  little  was  kuown  relative  to  the 
tTeatment  of  plant  diieases  b^ond  the  fact 

that  mildews  in  hothouses  were  supposed 
to  be  induced  by  draughts  of  cold  air  and 
to  be  partially  preventable  by  the  use  of 
sttlphnr  duat;  that  wheat  smut  appeared 
to  be  partially  ••rtntrollahlc  liy  soaking  the 
scfd-wheat  in  ;i  solution  of  copper  sulphate, 
aud  that  sulphur  du^t  wuj>  u  remedy  for 
Otdhm  of  the  vine. 

Little  or  nothing  was  known  with  reg^ard 
to  varietal  or  individual  resi!5tnTice  of 
plants.  In  a  general  way,  it  had  been 
ohoerved  by  many  that,  under  what  aeemed 
ideutical  conditions,  some  plants  sickened 
while  others  remained  healthy,  but  it  was 
quite  generally  believed  that  this  was  due 
to  the  faet  that  there  had  been  no  good 
opportunity  for  the  fungus  to  infect  the 
plant,  rather  than  that  the  plant  itself  had 
auy  special  power  of  resistance.  This  idea 
was  yet  unborn,  or,  at  least,  bad  not  oome 
to  any  prowiinenee  among  pathologiitB. 

.Vmongr  the  preat  mass  of  farmers  and 
other  growers  of  plants,  the  rusts,  smuts, 
mildewi^  etc.,  were  accepted  as  the  will  of 
Ood,  or  as  a  matter  of  course,  and  it  never 
entered  their  heads  that  anything  could  be 
done  to  lessen  the  ravages  of  these 
tronblea. 

Nothing  whatever  was  known  about  bac- 
teria as  the  pausf  of  plant  disrasrs  except 
to  two  or  three  workers  who  were  just 
beginninir  their  studies  in  this  field.  I 
refer  especially  to  Burrill  in  Ameriea  and 
Prillieux  in  France.  It  was  also  not  gen- 
erally recognized  that  algie  could  cause  dis- 
ease Sn  plants.  Little  or  nothing  was 
know  abont  euTmes,  ions,  cell  nudet  or 
symhins-is  as  important  factors  in  plant  life. 

Let  us  now  for  a  few  minutes  glance  at 
what  has  been  accomplished  in  the  last 
twenty  yean.  From  being  a  mere  rule  of 
thumbs  plant  pathology  has  become  a  well- 


pstablished  branch  of  botanical  science,  the 
study  of  which  has  been  pursued  in  many 
places  witii  astonishing  ardor  and  excellent 
rcsnltB.  Am<»ig  others,  the  foUowfng 
authors  have  published  pr^noral  works  on 
plant  diseases  within  the  period  named: 
Sorauer,  Frank,  Uartig,  W.  G.  Smith, 
Kirehner,  Ssiibner,  Ward,  Comes,  Prilli- 
eux, von  Tubeuf,  Mivssee.  Sorauer,  Frank, 
Jiartig  and  Ward  have  i>ul)lished  several 
different  books  on  plant  disea^ies.  Books 
by  Hartig  and  toq  Tnbeuf  have  been  trana- 
lated  into  English,  and  Kirchner's  book  has 
recently  been  dont»  into  Italian.  In  some 
cases  elaborate  treatises  have  been  written 
on  the  diseases  of  small  groups  of  plants, 
e.  g.,  Viala's  '  Diseases  of  the  Vine '  (three 
edition.^),  and  Erickson's  'Grain  Rusts.' 
Sorauer  and  Kirehner  have  also  both  pub- 
lished atlases  of  plant  diseases,  iUustrwting 
the  more  common  diseaaei  with,  eokred  flf- 
ures,  which,  however,  in  many  caseK.  it 
must  be  confessed,  could  be  improved  upon. 
In  Uiis  enumeration  the  extremely  useful 
'  TTost  Index '  by  Farlow  and  Seymour 
sho\iid  not  be  for^rotten,  nmr  Sturgis'  eras- 
pact  'Bibliography.' 

Ixk  fhe  publication  of  authoritative  gen- 
eral treatises  on  plant  diseases,  the  United 
States  has  not  l\ept  par*?  with  Oerinp.ny. 
Scribncr's  little  book  on  '  Fungous  Diseases 
of  tiie  Grape,  etc'  (1690),  is  all  that  I  can 
recall.  That  no  hook  at  all  comparable 
M'ith  fhe  handbooks  of  Sorauer,  Frank, 
Kirchuer  or  von  Tubeuf  has  yet  appeared 
.  in  the  United  States  is  a  matter  for  some 
wonder,  considering  the  number  of  us  who 
are  affected  with  an  itch  for  wntin^.  It  is 
also  a  matter  for  regret,  considering  the 
extent  of  our  territory,  the  number  of  our 
plant  diseases,  and  tiie  diaraeter  of  our 
population.  There  is  now  a  demand  in  this 
country  for  several  good  manuals  of  phy- 
topathology, and  these  books  are  the  more 
to  be  desiTed  because  European  manuala 
only  very  imperfectly  outlme  American 
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ooiiditions.  WIjo  will  be  the  first  to  enter 
the  field  with  soiiiethintr  really  excellent? 
Surely  we  ought  to  expect  soiuething 
nth«F  bfltto  than  the  book*  I  have  named. 
A  special  exhortation  to  do  well  is  hereby 
extended  to  the  first  man  to  occupy  the 
field,  siuce,  if  he  sets  the  standard  high, 
all  the  others  must  rise  to  his  level,  and  the 
general  gain  will  be  great. 

As  an  illustration  of  the  growth  in  the 
United  States  of  this  branch  of  science,  I 
may  he  pennitted  to  cite  the  fact  that 
when  the  speaker  entered  the  United  States 
Departmenf  of  Acrriciiltaro  at  Wasliinffton 
in  X8«6,  this  line  of  work  had  only  recently 
been  separated  from  the  ordinary  botanic- 
al work  of  the  department,  irhii^  then 
consisted  prinoipally  of  answers  to  cor- 
respondents, and  species  descriptions  of 
glasses.  At  that  period,  and  for  some  time 
to  come,  we  bad  no  laboratmy  facilitiet 
and  scarcely  any  place  we  could  call  onr 
own.  A  little  cubbyhole  was  apportioned 
off  for  the  chief.  Professor  Seiitoer,  and 
his  assistant  was  allowed,  by  eonrtesy  of 
Dr.  Marx,  the  department  artist,  to  occupj' 
a  desk  in  his  room.  We  liad  very  few 
books,  and  nothing  in  the  way  of  apparatus 
beyond  the  simplest  sort  of  raieroscopes. 
Now,  under  direct imi  of  this  snmo  United 
States  Department  of  Agriculture,  we  have 
several  more  or  leas  well-equipped  labora- 
tories in  Washington,  one  in  California, 
one  in  Florida  and  one  in  the  Middle  West 
at  St.  Louis.  The  number  of  men  em- 
ployed, including  those  who  are  working 
witti  m  in  the  dosdy  related  and  fre- 
(luontly  ovcrlappine  fields  of  plant  physi- 
ology and  plant  breeding,  and  exclusive  of 
deika,  typewriters,  artists  and  laborers,  is 
twwty-six.  The  amount  of  money  appro* 

priatcd  by  rontrre<;s  f<ir  fliis  line  <if  work 
in  IttST  was  $5,000;  tlie  sum  named  as  nec- 
essary in  the  estimates  of  the  Secretary  of 
Agrienltnre  for  the  coming  year  ia  |118,- 
000. 


As  to  places  for  (lie  study  of  i)latit  dis- 
eases, we  now  liave  in  tliis  country  about 
fifty  experiment  stations  where  such  dis- 
eaaes  are  atodied  or  may  be  studied,  and 
perhaps  half  as  many  colleges  and  univer- 
sities, where  more  or  less  attention  is  given 
to  the  subject.  No  great  university  has 
yet  done  itsdf  the  honor  to  estabUah  a 
distinct  chair  of  plant  pathology,  but  the 
subjwt  is  such  a  large  and  important  one 
that  this  must  unquestionably  follow  within 
a  few  years.  More  attrition  should,  I 
think,  be  given  to  the  proper  teaching  of 
this  subject  in  colleges  and  universities, 
While  perhaps  the  study  of  plant  diseases 
has  had  a  larger  development  in  this  coun- 
try than  anywhere  abroad,  owing  to  the 
fosterinfr  care  of  the  National  Government, 
there  are  nevertheless  many  places  in  other 
parta  of  the  world  where  such  diaeaaes  are 
now  studied.  I  might  mention  the  dozen 
or  more  experiiueut  stations  in  Italy,  in 
nearly  all  of  which  something  has  been 
done  on  this  subject ;  the  numerous  plaoea 
in  Germany,  in  univevsitiea  and  agricul- 
tural colleges,  and  now  recently  in  the 
laboratory  of  the  Imperial  Government 
Board  of  Health,  under  the  able  leadership 
of  Dr.  von  Tubeuf;  sirnilar  places  are  now 
provided  in  France,  F.n^dand.  Hus-sia,  The 
Netherlands,  Sweden  and  other  European 
countries,  for  the  stndy  of  plant  disMsea. 
There  is  also  considerable  activity  in 
.Japan,  in  Australia,  in  Java  and  in  van* 
ous  other  parts  of  the  world. 

The  result  of  this  is  that  a  large  body 
of  young  men  has  undertaken  the  study 
of  this  clasw  of  diseases,  and  the  literature 
of  the  subject  is  now  extensive.  It  is  also, 
unfortunately,  so  scattered  through  jour- 
nals, tzansaetions,  agricultural  papera,  etc., 
that  one  must  read  very  widely  if  he  would 
undertake  to  keep  j)aee  witli  the  advanr^es 
wluch  are  being  made.  This,  of  course,  has 
its  great  diaadvantagea,  and  «me  aometines 
wishes  that  the  Latin  tongue  had  bero 
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retained  tm  the  muTenal  language  of  iei> 

ence,  or  that  some  one  language  could  be 
agreed  upon  in  which  the  abstracts  of  all 
scieutific  papers  should  be  published  as  a 
prerequisite  to  intematioiuil  reeognition,  or 
at  the  very  least,  that  tlie  authors  of  all 
important  papers  would  follow  thf^  pood 
example  set  by  some  of  the  Japautise  aud 
Buasiaii  writm.  These  men  publish  with 
thdr  papers  a  smnmary  in  some  other  lan- 
guage. Such  summaries  npcd  not  be  lonpr. 
They  should  be,  preferably,  in  English, 
Gennan  <at  Freneh,  siiiee  these  are  the  lead- 
ing aaiantilto  languages  of  the  world,  so 
far  as  quality  and  bulk  o£  publieatioB  are 
concerned. 

Of  qpecial  journals  devoted  to  plant 
pathologf  thwe  wen  none  twenty  yean 
ago;  now  there  are  five  or  six.  Very  many 
of  the  general  journals  of  botany  also  now 
publish  long  papers  on  diseases  of  plants. 

The  time  is  too  brief  to  cite  all  of  the 
interestinor  special  papers  wliidi  have  ap- 
peared during  the  last  twenty  years,  even 
if  it  were  derirable.  I  may,  however,  men- 
ti<ni  the  following  as  interesting  examples 
of  what  has  been  done  at  home  and  abroad. 
First,  perhaps^  in  importance  comes  de 
Bary's  picmeer  paper  on  Sclerotinia  and 
selerotinial  diseases.  Hartig  has  publishod 
numerons  vprj'  inferpsilincr  papers  on  the 
diseases  of  trees  and  of  timber.  Woronin 
published  a  beautiful  paper  on  Tubercinia 
trknidlU  and  several  equal^  interesting 
ones  on  sclerotinia!  diseasrs,  Sad.ibpck 
and  Johanson  have  added  much  to  our 
knowledge  of  the  Taphrinas.  Frank  has 
pnblUied  seTeral  interestii^  eommuniea* 
tions  on  a  Gnomonia  disease  of  the  cherry, 
in  whieli  be  not  only  points  out  the  cause 
of  the  disease,  but  ako  a  remedy  for  tlie 
same.  BnrriU  and  those  who  followed  him 
have  worked  out  conclusively  the  etiology 
of  pear  blight.  Savastano,  Cavara  and 
others  have  done  the  same  for  the  olive 
knot.  Msny  other  disasaea  have  also  been 


shown  to  be  due  to  qteeifie  bacteria,  one 

of  the  best  recent  papers  being  by  Jones, 
of  Vermont,  on  a  soft  rot  of  the  carrot  and 
other  plants.  Brefeld  ha.s  shown  fur  many 
of  the  smuts  that  they  ean  vegetate  for 
long  periods  in  forms  resembling  yeasts. 
Tn  a  magnificent  paper  on  corn  smut  the 
isame  author  has  shown  clearly  that,  unlike 
most  smuts,  the  pustules  appear  in  about 
fourteen  days  £n»m  the  time  of  infeetion, 
and  that  only  yonn?.  actively  prowinor  tis- 
sues can  be  infected.  Ward  in  a  remark- 
ably fine  paper  showed  a  eertiun  lily  dia> 
ease  to  be  due  to  Botryiis.  Woods  has 
broufrht  a  whole  class  of  diseases  into 
prominence  by  demonstrating  the  spot  dis- 
ease of  eamations  to  be  due  to  insect  pone* 
tures.  Various  workers  have  ahown  that 
in-sects  and  nuillusks  are  frequently  the 
indirect  cause  of  disease  by  carrying  bac- 
teria and  Ihe  spores  of  parssitie  fungi  from 
diseased  to  besltl^  plants.  Galloway  dem- 
onstrated the  early  blight  of  potatoes  to 
be  due  to  an  AUermria.  FegUon  in  Italy 
proved  a  destmetive  q»ot  diaeaae  of  nrask- 
melon  to  be  due  to  another  Altematia, 
Dorset t  has  demonstrated  that  a  third  spe- 
cies causes  the  vexatious  spot  disease  of 
violet  leaves.  Barclay,  Plowright,  Schroe- 
ter.  Winter,  Magnus,  Elebahn,  Dietd,  von 
Tubeuf.  Farlow.  Thaxter,  Carleton  and 
Arthur  have  all  contributed  to  our  knowl- 
edge of  those  perplexing  rusts  which  grow 
alternately  on  -widely  different  plants. 
Erickson  has  denionstruted  the  e.xistence 
on  related  plants  of  morphologieally  sim- 
ilar rusts  which  are  incapable  of  cross- 
inoeulation.  Thazter  has  shown  that  the 

potato  seal)  is  due  to  a  minute  fungus, 
Oospora  scabies.  Laurent  has  published 
two  very  interesting  papers  ou  tlie  causes 
of  Immnnily,  one  dealing  vrith  baeterial 
potato  rots  and  the  other  with  the  distribu- 
tion of  the  mistletoe  in  Belgium.  W.  C. 
Smith  has  published  interesting  papers  on 
the  histology  of  galls  doe  to  Tapftrtna  and 
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Other  fungi.  Coma  published  an  intereBting 

paper  on  the  grape  mildew  (Per&noxpora) . 
Nawaaehiu  has  increased  our  knowledge  of 
the  paruHe  whi«A  eauaw  d«h  mot  in 
cabbage.  Went  and  Beyerindc  have  pub* 

iished  a  number  of  very  suggestive  papers 
on  enzymes.  As  already  stated,  this  list 
ia  not  designed  to  be  complete.  It  might 
be  greatly  extended. 

A  proat  arlvanr-o  luis  also  been  made  in 
treatments  for  the  prevention  of  disease. 
In  France,  Millardet  saw  thai  the  mildew 
did  not  attack  eertain  grape  vinea  whieh 
had  been  sprinkled  with  n  mixture  of  blue- 
stone  and  limo  tn  prevent  thefts  nf  the  grape 
bunches,  lie  hud  the  alertness  u£  mind  to 
reeogttice  that  here  waa  the  germ  of  an  tm- 
I'liiiant  method  of  treatm^nf.  and.  with  the 
help  of  Onyon.  pr<»niy>t1y  elaborated  it  for 
the  prevention  of  mildew  of  the  grape.  Fol- 
lowing &flt  on  the  heels  of  thia  diaeoveiy 
was  its  application  in  Franee^  Itely  and 
the  United  States  for  the  prevention  of 
other  fungus  diseases.  By  the  General 
Government,  tmder  the  energetie  direction 
of  Scribncr,  and  subsequently  of  Galloway, 
f»nd  a  littit'  latt-r  hy  many  oxperiini'iit  sta- 
tion workers  and  farmers,  this  and  similar 
methods  of  treatment  were  applied  sueeess- 
fully  in  the  United  States  for  the  preven- 
tion (>f  the  Mark  rnt  tif  the  srrapi^,  Ir;if  spot 
uf  the  pear,  apple  scab,  and  a  number  of 
Other  serious  diseaaea  of  plants.  At  one 
time  thi'^  tn-atmctit  wns  hailed  as  a  genotd 
panacr-a  for  all  plant  discasrs.  In  Den- 
mark, Jensen  discovered  that  smut  of 
varioua  grains  could  be  prevented  by  soak- 
ing the  seed  in  hot  water  for  a  few  minntes. 
Ttioup  fxpcrimcnfs  wcrr  '^iibscquentiy  re 
peated,  expanded  and  contirmed  in  this 
country  by  Kellerraan  and  Swindle.  Thax- 
ter  and  Sturgis  demonstrated  that  onion 
s'nnt  was  only  communicable  durinti  the 
seedlinp  statre  of  {rrowth  and  that,  if  plants 
were  grown  for  a  few  weeks  in  healthy  soil, 
they  might  he  tranaplanted  to  fields  badly 


inffstc'd  with  this  smut  without  danger  of 
infection.  B(i!!f\v  showed  that  Die  potato 
scab  was  frequently  disseminated  by  seed 
potatoea,  and  in  amih  eaaea  could  be  ooa- 
troUed  very  satiafaetorily  by  aoaldttg  tJw 
infected  seed  potatoes  in  a  solution  of  cor- 
rosive sublimate.  This  treament  is,  how- 
ever, not  successful  in  case  the  fungus  is 
already  present  in  the  soiL  Cbqniletta» 
the  entomologist,  d(>rnonstrated  that  cer- 
tain scales  infesting  orange  trees  in  Cali- 
fornia could  be  controlled  by  fumigating 
with  hydroeyanie  acid  gaa,  and  Woods  and 
l)(>r8ett  in  Washington  subsequently  ex- 
f ended  this  trentnient  and  applied  it  on  a 
large  scale,  most  suceessiuily,  for  the  free- 
ing of  hot-honae  plants  from  aeale  inaeeta 
and  aphides.  This  trejit  i  has  subse- 
quently Wn  pretty  generally  applied  in 
the  United  States  for  the  fumigation  of 
nursery  stock.  Riley  and  others  con- 
ceived the  idea  that  the  best  method  of  con- 
trollinfr  certain  scales  would  be  by  multi- 
plying their  insect  parasites,  imd  the 
threatened  deatmetion  of  the  orange 
orchards  of  California  by  the  cottony  cush- 
ion scab'  was  avoided  in-tliis  way.  vi/..  liy 
the  introduction  of  a  lad}-t)eetle  from 
Australia.  Oiard,  Snow,  Forbes  Mid 
othera  have  experimented  with  certain 
fungous  parasites  of  erop  dostrdvinir  in- 
sects, hoping  to  spread  epidemics  among 
thnn,  hut  thna  far  ^th  only  par> 
tiat  aneoess.  The  dreaded  San  Joa6 
sofde  can  now  be  held  in  cheek  in  this  coun- 
try by  iuseeticidal  sprays.  Potter,  Hal- 
sted  and  others  have  flhown  that  olnb  root 
of  cabbage  may  be  partially  prevented  by 
heavy  liming  of  soils.  Millardet,  as  a 
result  of  thousands  of  crosses  of  Vitis 
vinifera  with  hardy  American  species,  has 
obtained  wine  gtrapes  resiatant  to  Pfti^lfos- 
rrn.  Pierce,  hy  similar  methods.  ha<?  ob- 
tained a  raisin  grape  resistant  to  coulure. 
Quite  recently  the  Dutch  in  Java  have 
largely  cirenmvented  the  SerA  dUsease  of 
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8Htr?ir  ('ane  by  brin£fin<?  lio.il thy  cuttings 
from  the  hills.  Cobb  pointed  out  a  way 
io  avoid  the  gumming  of  sugar  caue,  a 
■eriona  diaeaae  in  Australia,  viz.,  by  the 
selection  of  healthy  cuttings.  This  prac- 
tice, he  inftiniis  inc,  has  jjreatly  mlueed 
the  amount  of  gujuuied  eune  in  New  South 
Walea.  Ortoa  haa  ratsmtly  fonnd  evidenoe 
tJjat  the  wilt  of  cotton  and  of  cowpeas  can 
probably  be  prevented  by  the  selection  of 
resistant  individuals.  Tierce  and  others 
have  abowii  that  enried  leaf  of  the  peach 
can  be  prevented  by  fUngieidal  apiays. 
The  saving  from  eurl  in  one  year  on  one 
variety  in  one  peach  orchard  in  California 
was  $12,700  and  the  estimated  saving  to 
the  whole  state  was  $400,000.  Waits 
blazed  the  way  for  a  whole  serii's  of  obser- 
vations on  self -sterility  of  oit^lmrd  fruits 
hy  demonatniting  that  a  supposed  pear  dia- 
ease  infesting  a  great  orchard  in  Virginia 
was  nothiufr  else  than  stirility  of  the 
flowers  to  their  own  pollen,  and  ooold  be 
overotunc  by  planting  in  the  orchard  an 
occasional  pear  tree  of  a  different  variety 
bloom intr  at  the  same  lime  or  hy  yfafting 
in  such  variety.  Galloway  and  Doraett 
have  ahowtt  that  the  leaf  spot  of  violeta 
may  be  overcome  by  the  seleoticm  of  resia- 
tant  individuals.  Jones  has  been  remark- 
ably successsful  in  protecting  potatoes 
from  leaf  blight  by  tue  of  copper  f ungi- 
eides.  Nearly  eveiy  experiment  station 
man  has  been  alilo  to  chronicle  some  inter 
esting  treatment  or  important  elijji'nvfry. 

If  we  consider  the  scnliment  of  the 
Mounnnity  at  large  respeeting  this  kind 
of  scii^nfifio  work,  the  change  has  been 
equally  ^Tcat.  Prom  beincr  merely  '  hiitr 
hunters  '  and  '  queer  fellows,'  the  ento- 
mologist and  myeologttt  have  become 
people  of  importance.  Farmers,  fimit 
growers,  gardeners  and  hothouse  men  are 
no  longer  skeptical  or  indifferent,  but  are 
eager  to  get  the  last  word  and  (|niek  to 
apply  each  new  diseovery.    A  recognitioa 


of  the  importance  of  plant  x)athology  is 
also  gradually  extending  to  State  legisla- 
tures and  national  bodies  of  legislation, 
and  the  time  ia  not  far  off  when  appropria* 
tions  for  the  study  of  plant  diseases  will 
be  as  prompt  and  liberal,  in  this  country 
at  least,  as  they  are  now  for  any  line  of 
work  which  is  folly  reoognized  by  the  men 
who  legislate  as  important  for  the  genend 
welfare  of  the  country  and  bcj'ond  the 
possibilities  of  private  inquiry.  Diseases 
which  annually  deplete  the  large  cmliaed 
countries  of  hundreds  of  thousands  of  dol- 
lars, e.  g.,  cotton  bliprhts,  prnin  rusts,  potato 
rots,  and  which  not  infrequently  assume 
an  epidemic  form  and  sweep  out  entire 
indnstriesi,  a.  g.f  eofFee  disease  of  Ceylon, 
sugar-cane  diseafie  of  Java,  peach  yellows 
of  the  United  States,  Anaheim  vine  dis- 
eaae,  are  eotainly  legitimate  objeets  of 
governmental  inqniiy.  I  need  not  argue 
this  point. 

Some  words,  finally,  as  to  the  future. 
The  prophet  la  always  at  the  mercy  of 
events.  Nevertheless  I  shall  venture  a  few 
predictions.  First  of  all,  we  may  predict 
for  plant  pathology  in  the  United  States 
during  the  next  fifty  yean  a  wonderful  de- 
velopment, nnee  it  appeals  very  strongly 
to  the  preniijs  of  our  people.  This  being 
taken  for  granted,  how  shall  that  develop- 
ment be  beat  facilitated!  The  facta  which 
lie  on  the  aurfaee  of  things,  aa  regards  both 
the  causes  of  di<?cnso  and  the  treatment  of 
the  same,  have  now  been  pretty  well  picked 
up.  In  ray  judgment,  the  treatment  of  dis- 
eases by  ^>raying  with  copper  fungioides 
has  reaehed  its  climax  and  is  now  on  the 
wane.  We  shall  have  to  devise  otht»r 
methods  for  dealing  witii  many  plant  dis- 
eases. Plant  breeding  is  one  of  the  most 
hopeful.  It  is  a  slow  process,  and  the  man 
in  the  field  will  sometimes  become  impatient 
unless  he  is  a  philosopher  as  well  as  a 
farmer.  Field  hygiene  is  also  a  matter' of 
prime  importance.    Suitable  rotation  of 
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erops  must  be  praetieed,  and  as  far  aa 

possible  diseased  matorinJ,  and  the  car- 
riers of  such  material,  must  he  destroyed. 
I  lay  much  stresi  upon  the  last  sta-tement. 
Insects  in  particular  are  req>onaibIe  lor 
nuich  more  than  the  direct  damage  they 
caviw*. 

The  iiieu  who  enter  this  field  from  uow 
on  must  have  a  better  training  and  a  more 

versatile  one  than  those  who  have  culti- 
vated it  in  time  pnst.  and  the  omp'iriKis 
should  be  placed  on  laboratory  work  and 
laboratoiy  trainini;.  It  goes  without  say- 
ing that  Uie  man  who  would  become  a  use- 
ful pathologist  mnst  have  ennsidi  iable 
familiarity  with  the  literature  of  his  sub- 
ject. In  other  imda,  he  must  know  how 
to  use  literature,  and  must  be  :i  liriLcaist,  or 
able  to  enmniand  linirinsts.  He  uu^'ht  also 
to  have  a  very  considerable  amount  of 
teehnieal  training  in  phyaiea  and  ehemia- 
try  iind  should  know  something  of  zoology. 
Tn  IliT'  way  of  preliminnrv  training,  eight 
years  of  university  work,  or  its  equiv- 
alent, IB  not  too  much,  and  a  very  eonaid- 
erable  part  of  at  least  four  years  of  this 
time  the  studeiit  shfmid  spend  on  ortranic 
chemistry,  lie  must  not  expect  to  accom- 
plish very  much  aa  a  pathologist  unless  he 
has  ;i!s.>  !)econie  familiar  with  a  very  con- 
si(lfi;i)>le  txuly  of  knowledge  respcclinir  the 
behavior  of  plants  under  normal  eonditions. 
In  other  words,  to  he  a  good  pathologist 
he  must  be  a  good  physiologist,  and  to  be 
n  froiul  physiulnrrist  he  must  first  hf^  a  good 
chemist  and  physicist,  f«)r  at  bottom 
physiology  rests  on  chemistry  and  physics, 
and  the  advanees  in  this  line  during  the 
next  fifty  years  will  undoubtedly  be  matlc 
by  men  who  approach  the  problems  of 
biology  from  the  standpoint  of  physiolog- 
ical chemistry.  Oiven  all  this,  and  still  the 
man  will  not  he  eminently  successful  unless 
he  i.s  a  horn  experimenter;  I  mean  by  (his 
one  capable  of  reasoning  closely,  and  of  de- 
vising ingenious  methods  of  extorting  from 


nature  hor  well  hidden  secreta.    TUa  ia» 

fif  rnnrse.  asking  a  good  deal  of  one  man, 
and  is  more,  perhaps,  than  can  be  expected 
of  most  men.  Very  likely  a  solution  of 
the  question  will  be  found  in  many  eaasa 
by  a  union  of  forces.  No  man  is  likely  to 
solve  these  problems  who  approaches  them 
from  the  purely  chemical  standpoint. 
Something  more  is  required.  The  pathoU 
ogist  should  be  iho  guiding  mind,  but  he 
mu.st  associate  with  himself  a  competent 
physiologist  and  one  or  more  skilled  chem- 
iata  having  some  flexibility  of  mind  and  a 
decided  inclination  to  study  living  things 
rather  than  drail  things.  The  old  nmtine 
ash  analyses  of  the  chemist  are  of  no  help 
to  ua.  We  wiah  to  know  the  proximate 
rather  than  the  ultimate  elements  of  the 
plants  we  are  studying,  and  to  know  how 
these  vary  in  quantity  and  kind  under 
changed  conditions.  In  other  words,  what 
we  wish  to  know  ia  not  how  much  carbon, 
hydrogen,  oxygen,  nitrogen,  potash,  jihos- 
phoric  acid,  etc.,  the  plant  contains,  as  de- 
termined by  ash  analyses,  but  in  what  form 
it  exists  in  the  iiviriL.'  plant.  We  \^'ish  1D 
know  th.'  kind  and  quantity  of  each  of  the 
organic  acids,  and  how  they  vary  in 
amount  from  time  to  time  under  ehanging 
conditions.  We  wish  to  know  all  about 
the  sugars,  the  fats,  tlie  tannins,  the  pro 
teids,  the  amids,  the  glucosides.  the  eu- 
/ymes,  etc.,  chnngea  in  all  of  which  play  an 
important  part  in  nutrition  and  in  predia- 
position  to  disease.  How  are  these  sub- 
stances increased,  diminished  or  changed 
by  changing  external  conditions,  either 
natural  or  of  man's  devising, «.  g.,  by  foods 
added  to  the  soil,  by  fungicides  sprayed 
upon  the  foliage,  by  heat,  or  cold,  sun.shine 
or  cloudy  weather,  drought  or  excessive 
precipitation?  We  desire  to  study  fba 
eheiid<  al -physiological  requirements  of  the 
parasites  in  tlie  same  minute  way.  Then 
we  shall  be  al)le  to  put  the  two  kinds  of 
evidence  together  and  begin  reaaoning. 
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Two  or  three  eongenial  meu,  ha\'ing  each 
his  special  training  in  the  lines  indicated, 
would  be  able  to  acconiplisb  much  more 
in  tolving  the  dilBenlt  proUeme  whidi  odd- 
front  us  than  any  single  man.  But  I  can- 
not divorce  myself  from  the  thought  that 
tiie  patliologist  should  himself  be  a  chemist 
and  a  phyaiologist.   There  must  certainly 

be  a  deeper  study  of  the  iiifiiiiate  nature 
of  the  plant  in  health  and  disease  if  \vc 
are  to  determine  just  what  constitutes  im- 
munily  in  may  given  eases  and  just  what 
is  the  best  meUiod  of  checking  the  preva- 
lence of  many  of  our  most  vexatious  dis- 
eases. I  may  refer,  for  example,  to  the 
diiBeiilties  whieh  lie  in  the  wi^  of  under- 
standing the  action  of  even  so  well  studied 
and  simple  a  thin?r  as  Bordeaux  mixture. 
In  recent  years  we  have  heard  a  good  deal 
about  injuries  due  to  the  Bordeaux  mix- 
ture, especially  on  the  peaeh  and  plum. 
Why  are  these  trees  more  susceptible  than 
the  apple  and  the  pear  or  the  grape  t  Why 
does  Bordeaux  mixture  appear  to  be  more 
injurious  one  season  than  another  season, 
or  in  the  hands  of  one  man  than  in  the 
huids  of  another  man!  Only  an  intimate 
knowledge  of  the  nature  of  this  substanoe 
and  of  the  chemieal  jfhjwAogy  of  the 
plants  themselves  can  furnish  an  answer 
to  these  (juestions.*  I  may  refer  also  to  a 
whole  group  of  diseases,  the  etiology  of 
whieh  mae  Add  study  and  the  ov^naiy 
laboratory  methods  do  not  appear  to  be 
competent  to  unravel ;  for  example,  the 
California  (Anaheim)  vine  disease,  the 
wilt  of  tiM  orange,  the  sereh  disease  of  the 
sugar  eane.  pnm  diseases,  the  yellows  and 
rosette  of  the  peach,  the  winter  hlifrht  of 
the  tomato,  the  internal  brown  sjiotting 
of  potato  tubers,  ete.  We  may  eonfidently 
expect  that  these  obscure  diaeaaes  will 
yield  up  their  full  etiology  to  careful  study 

*  Since  thin  was  wriUea  coiuid«rabl«  light  bM 
been  thiown  oa  Out  »iibjwt  fey  Mr.  J.  F.  Clark 
(Bot.  0W.,  Januarj,  1902,  p.  S6). 


at  some  time  in  the  future,  but  it  will  have 
to  be  a  more  thoi-ough  and  exhaustive  study 
than  any  that  has  yet  been  given  to  it  and 
by  men  better  trained  for  the  solution  of 
the  speeial  prohloius  involved.  .A,  good 
beginning  on  this  elass  of  diseases  lias  been 
made  by  Beyerinck  and  Woods  in  the  study 
of  the  Hosaie  disease  of  tobaeeo. 

In  the  iiinc  whieh  has  passed,  much  at- 
tention htis  been  given  to  the  parasite  and 
comparatively  little  lo  the  liost  plant.  The 
plant  has  seraied  to  many  in  the  nature  of 
a  passive  agent.  This  is  far  from  bdng 
the  true  state  of  the  case.  In  time  to  come 
I  would  not  have  the  parasite  studied  less 
(it  must  be  inquired  of  with  still  greater 
care,  especially  as  to  what  are  its  limits  in 
the  use  of  foods,  and  in  the  toleration  of 
non-foods),  but  I  think  that  the  host  must 
abw,  eertaioly,  be  studied  more  diligently 
if  tiie  wonderful  progress  in  plant  pathol- 
ogy during  the  last  two  decades  is  to  con- 
tinue. To  my  mind,  the  problem  of  prob- 
lems in  pathology,  both  animal  and  vege- 
table, during  the  next  fifty  years  will  be  the 
var>'inj»  nature  of  the  host  plant  or  boat 
animal  as  related  to  the  parasite.  This 
is  the  burning  questiflii.  Why  is  it  that 
some  individuals  are  so  very  suseeptible  to 
disease  and  others  so  resistant?  Why  is 
it  that  the  same  organism  is  more  suscep- 
tible at  one  age,  or  at  one  time  or  season, 
than  at  anotherl  These  are  questions  in- 
timately connected  with  structure  and  with 
changes  in  secretion  and  excretion,  i.  e., 
with  the  c(miplex  chemistry  and  physies 
of  the  individual  body,  and  we  shall  never 
be  able  to  solve  the  difReult  problems  of 
plant  immTUiity  and  put  our  knowledge 
into  practice  for  the  prevention  of  diseases 
until  we  have  a  nudi  more  intimate  ae- 
qaintanee  with  the  plant  cell  as  a  chemieal 
laboratory,  or  na  n  physio-chemical  labo- 
ratory, if  you  prefer  that  term.  When  we 
are  able  to  point  out  dearly  just  what  the 
ebemical  and  phyaioal  ehanges  have  hem 
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whifh  lead  up  to  susceptibility  to  a  given 
disease,  then  we  shall  have  gone  a  very  long 
migr  toward  pointmit  out  to  Uie  praotioal 
man  the  methods  by  which  he  will  be  able 
to  avoid  briii^'inu'  about  those  sptvific 
changes  which  end  in  disease.  It  is  cer- 
tainly entirely  irittiin  the  bomida  of  the 
po68ible  to  know  definitely  just  what  par- 
Ueular  changes  lead  tn  disease,  i.  e.,  tend  tn 
invite  a  given  parasite,  or  a  given  degen- 
eration, and,  knowing  tbeae,  to  pot  the 
plant  or  animal  under  aueh  eonditiona  aa 
to  food,  light,  air,  etc.,  as  will  had  to  the 
development  of  eoiinter  cltaugcs  tending:  to 
ward  off  di«eaiie.  A  beginning  hat»  alreaciy 
been  made,  bat  mnoh  renaina  to  be  done, 
and  a  more  inviting  field  of  research  does 
not  anywhere  lie  open  to  tbe  young  and 
earnest  experimenter. 

The  ao^iaUed  *  praetieal  nan  *  baa  gone 
about  as  far  aa  he  can  go  and  must  have 
help  from  the  technical  and  Inburatory 
man.  Personally,  the  speaker  has  no  sym- 
patiiy  with  that  line  of  thinking  that  would 
bdd  ^  pathologist  to  the  narroweat  kind 
of  experimental  or  field  work,  or  whieh 
requires  him  to  make  bricks  without  straw. 
Of  eoone,  I  mean  balletina  witlKnit  new 
disooveriea  to  put  in  them.  Nothing  ia 
pained  by  repealed  tliresbinp  of  old  stntw, 
and  time,  the  most  precious  of  all  things, 
i»  loot  Hiif>baMurd  experimenting  ia  not 
eeienea.  Bvecy  deeade  will  not  be  fortn> 
nate  enonirh  to  stumble  on  a  Rnrdcnux  mix- 
ture. Tlie  traintHl  pathologist  should  be 
given  plenty  of  time  and  the  largest  lib- 
erty, and  allowed  to  work  out  bia  own 
salvation  as  best  he  can.  This  he  must  do 
very  largely  by  experimental  devices,  and 
he  certainly  will  never  be  able  to  get  very 
far  without  a  thorough  teebnieal  training 
and  use  of  the  exact  methods  of  the  labora> 
tory,  or,  as  I  have  already  pointed  out. 
without  chemical  knowledge  and  much  as- 
aiatanee  from  the  chemist  and  phyaieiat,  I 
wonld  not  disparage  field  work.  It  ia  right 


as  far  as  it  proes,  and  T  think  «'very  patholo- 
gist ought  to  have  a  thorough  acquaintance 
with  diaeaaea  aa  th^r  ooeur  in  the  field;  bnt 
A  aaa  any  wofk  all  his  life  in  the  field  and 
never  {ret  beyond  a  rnle  of  thumb,  if  he 
does  not  also  have  that  technical  training 
whieh  is  usually  acquired  only  in  the  labo- 
ratory. The  patholo(ri»t  must  be  able  to  see 
rill  that  the  practical  man  sees,  and  a  great 
dejil  more.  In  other  words  he  must  not 
only  aae  Uiat  things  go  on  in  a  certain  way 
in  the  field,  but  he  must  also  be  able  to 
probe  beneath  the  surface  and  d«'terriiine 
why.  It  is  then,  often,  not  difficult  for  him 
to  make  nature  conform  to  some  other  and 
better  plan  whereby  banreata  are  saved  and 
the  hnngiy  are  fed. 
U.  8.  DavAarrifENT  or  AesieuLTiraB. 


TEE  BlOLOaiCAL  BAUB  OP  LBOItlAKOS 
aOVERNlSO  THE  LOBSTER  INDVBTR?,* 

CAt  SKS  OP  THE  DECUNE. 

The  causes  of  the  growing  scarcity  and 
the  yearly  diminitfiing  average  stse  of  the 
lobaten  ean^t  are:  (1)  Th«  naturcd  de> 

mand,  arisinir  from  an  inerea.sincr  popula- 
tion. This  iucn'a.std  demand  has  not  hfen 
met  by  a  correspondingly  iuereatied  source 
of  aapply.  (2)  The  eanMla^  lows,  for  the 
reason  that  the  destruction  of  adults  has 
been  permitted.  The  present  laws,  with 
their  practical  difUcuities  of  enforcement, 
haTe  had  an  adequate  trial.  The  deeVne 
of  the  lobster  industry  demoMtratcs  that 
these  laws  have  proved  inefrieient  f<»r  in- 
creasing or  even  for  maintaining  the  sup- 
ply. "Hie  cfai^  defect  of  the  present  laws 
seems  to  lie  in  permitting  the  destruction 
of  adulta. 

BVGaK?i'nom  FOR  BEHEDIAL  LBQISLATIOM. 

Of  the  sucrsjestions  for  legialation  to 
check  this  decline,  seven,  either  singly  or  in 

•  Ab8tr.ii  l  (if  .1  'Ili'iJort '  to  tbe  MjtaaiieliuMftf* 
Commi-ssiiinoi  s  of  l'i>hcriea  and  Game,  and  puln 
luh«d  in  their  'JUtnual  Beport'  for  1001  (Pabtk 
Doeuraent  No.  26). 
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combination^  appear  to  ha  ospecially  promi- 
nent  :— 

1.  A  clow  waflon  (a)  for  a  portion  of 

each  year,  or  (6)  for  a  term  of  years. 

2.  The  continuance  of  the  present  10|- 
inch  law,  mider  more  efteciive  enforce- 
ment. 

3.  The  substitution  of  a  9-ineh  IftW. 

4.  The  prohibition  of  the  killing  of  egg- 
bearing  lobsters. 

5.  The  prohibiticni  of  the  killing  of  any 
female  lobaterB. 

6.  The  removal  of  all  reBtrietioDB  u  to 
catching. 

And  finally,  as  au  entirely  new  proposi- 
tion, which  I  pentmally  venture  to  ad- 
vance, 

7.  The  protection  of  all  adnlt  lobsters 
f  bove  the  breeding  age,  and  the  removal 
of  restrietiona  vu  the  catching  of  the  im- 
mature whieh  are  of  eatisfaetory  market- 
able size. 

A  just  and  adequate  law  which  meets 
most  requirementa,  wherever  identieal  eon- 
ditions  obtain,  will  increase  the  ehaneea  of 

Hccurincr  effective  uniform  lef^islation 
Ilirou'iliout  the  U>hstei'-i)nHluf»iri'^'  districts. 

An  impai'tial  buluuemg  ui'  the  merits 
and  defeeta  of  the  aeveral  propoaitions  is 
here  attempted : 

1.  A  Cldse  Season,  (a)  For  a  portion 
of  the  year.  A  close  season  may  bring 
maoifcst  and  ntiafaetory  results  in  eases 
where  the  animal  is  a  rapid  l>i<'>'(ler,  or 
where  the  young  roneh  nmtnrily  in  a  sliort 
tune.  But  a  close  season  is  not  equally  ap- 
plieable  for  checking  the  numerical  decline 
of  every,  or  any  particular,  aoimal.  Thia 
h  notably  true  of  the  lobster.  A  close  sea- 
son niu«?t  fnil  to  hHn«r  the  expected  results, 
for  Uie  reason  that  the  lobster  is  a  slow 
breeder,  laying  eggs  but  onee  in  two  yean, 
and  carrying  these  otres,  aftache<l  to  the 
modified  1p|c:s  nndt  r  the  alMlonien,  for  ten 
or  eleven  months  after  laying;  while  the 


young  require  probably  from  four  to  seven 
years  to  reach  maturity  and  attain  a  length 
of  seven  to  ten  inches. 

Finally,  the  fundamental  defect  of  a 
close  !5ea.«5on  law  is  that  it  restricts  the  de- 
mand but  does  not  adequately  and  econom- 
ieally  increase  the  supply. 

Aside  from  the  praetioal  difBenltieB  of 
.securing  a  uniform  close  season  through- 
uut  the  lobster  range,  and  enforcing  the 
laws,  the  value  of  the  close  aesaon  to  tiw 
lobster  aa  a  race  is  eommensnrate  with  ihe 
duration  of  this  close  Rcnson.  The  longer 
it  extends,  the  better  for  the  lobster  but 
the  worse  for  man.  The  burden  upon  in- 
vestments in  the  lobeter  fidieries  ia  in- 
creased. Tlie  absence  of  the  lobster  from 
the  human  food  supply  is  felt  by  the  pub- 
lic. Yet  all  this  is  of  little  avail,  for  the 
e<£Mti  of  the  close  season  are  not  peniia> 
neot.  The  causes  of  the  deeline  have  not 
been  removed.  The  h>bsters,  tlirou^h  n 
close  season,  either  from  one  to  six  months 
each  year,  may  have  a  chance  to  *  catch  up,' 
only  to  be  themselves  'eaugfat  up'  willi 
redoubled  energy,  resulting  in  a  pilutled 
market,  and  consequent  ccotioinie  \va.ste  for 
8  time,  with  the  certainly  o£  a  rapid  return 
to  the  fonner  conditicna  which  made  a  doae 
season  necessary. 

(6)  Close  season  for  a  term  of  years. 
Most  of  the  foregoing  statements  apply  also 
to  a  dose  season  for  a  tem  of  yeara^  TbB 
pxiflMry  inherent  defects  in  the  dose  ssop 
son  are  that  it  does  not  rcaeh  the  eausc  of 
the  decline,  and  it  fails  to  recoguixe  the 
fact  that  tiie  lobster  can  and  should  be 
reelHmed  aa  a  perennial  and  peipetnal  food 
for  man.  Human  effort  can  so  control 
conditions  that  tlie  sujqdy  may  be  large 
or  small.  By  taking  proper  measures  the 
lobeter  supply  can  be  made  abundant  and 
continuous,  instead  of  intermittent. 

2  and  3.  Conilnvfinff.  of  Present  Lrnfjth 
Late  or  Substitulion  of  Another.—The  9- 
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and  10|-iiiieh  laws  are  the  ones  whieli  have 
met  w^at  favor.  They  are  identical  in 
inconvenience  of  application  and  in  diffi- 
culty of  enforcement. 

Neither  the  9uiiieh  law  in  New  Tork,  tiie 
9<ineh  and  'fmale  lobster  with  spawn  at- 
tachcd  '  in  Connecticut,  ^-indi  and  a  closed 
season  in  Rhode  Island,  10^ -inch  in  Mas- 
sacbim-tts,  10^-inch  and  'fonale  lobitera 
while  ttanyinir  tiwir  qmwn  or  hatehing 
their  young*  in  N<  v,  ] f  riirr-ilnro,  10^-inch 
since  "[f^^l  in  Miiirif,  nnr  tlic  lU^-inch  and 
a  dosed  season  from  June  30  to  January 
14  in  the  Maritime  Provinces,  has  pre- 
vented the  continued  rapid  decline  in  (1) 
the  number  of  lobstere  caught,  (2)  tlie 
average  size  of  the  lobsters  caught,  {'6) 
the  average  number  of  eerg-bearing  females 
repor(e<I,  (4)  the  niunlter  of  persons  who 
can  depend  upon  tin-  fislK'i-ios  for  support, 
or  (5)  liaa  checlced  the  rapid  rise  in  the 
price  of  lobster  meat 

Further,  these  laws  have  been  found  by 
experience  to  be  difficult  of  rippliciitirm  and 
expensive  in  enforcement  and  alike  dis- 
agreeable to  oQicer  and  offender. 

The  Mde  apparent  merit  of  this  law 
seems  to  be  that  it  does  prevent  the  catch- 
ing of  some  lobsters;  just  how  many  is 
dependent  upon  the  honor  of  the  lishermeu 
and  the  mMns  of  enforcing  the  law.  Ita 
greatest  defect,  and  from  a  seientiHc  point 
of  view  an  irreparahlo  one.  consists-  in  the 
fact  that  it  affords  no  protection  to  those 
lobsters  which  most  need  protection— the 
mature  breeding  individuals— bat  ptits  a 
premium  nn  tlicir  eaptnre  through  tacitly 
specifying  that  only  adults  above  the 
breeding  age  shall  be  killed.  What  would 
be  the  effect  upon  our  supply  of  poultry 
and  eggs  if  a  law  should  be  made  *  protect- 
ing' poultry  undfr  one  yenr.  or  under  a 
certain  size  or  weiglit  ?  It  absolutely  ig- 
nores the  biological  laws  which  man  has 
found  by  experience  to  be  of  the  utnioat 


importance  wherever  it  has  beeome  neces- 
sary to  increase  the  natural  food  supply  to 
meet  the  increasing  population— the  pro- 
tection of  the  adult  animal  in  order  to 
secure  a  supply  of  young  of  tiiat  species. 

4.  The  Prohibition  of  the  Killing  of  Egg' 
hciirihij  Lobsters  — To  prohibit  the  killing 
of  any  egg-bearing  lobsters  is  good  legisla- 
tion so  far  as  it  goes,  but  it  is  open  to  the 
objeetion  that  it  pushes  into  promineneo 
the  temptation  to  comb  off  the  eggs,  and 
thus  niake  the  lobster  a  marketable  one.  It 
has  practical  difficulties  of  enforcement. 

6.  The  PnJ^ibiHon  of  th$  SHUng  of  any 
FemoU  Lobsters. ~~T)k  prohibition  of  the 
killinpr  of  any  female  lobster  wotild  promise 
more  effectiveness  were  it  not  for  the  fact 
that  it  involves  catching,  and  a  subsequent 
sorting  and  liberation. 

6.  The  Removal  of  oil  Bestrietions  as  to 
Catching.  The  proposal  to  remove  all  re- 
strictions as  to  catching  lobsters  must  inevi- 
tably lead  to  the  destruction  of  the  iudus- 
try»  unless  a  sufficient  artiflnal  supply  can 
be  maintained  to  meet  the  demand,  and 
thus  far  this  seems  impracticable.  Cer- 
tainly satisfactory  results  have  not  been 
readied  in  the  eaaa  of  tiw  lobster,  thoni^ 
further  inveatigattott  and  examinatiott 
must  yield  far-reaching  results. 

7.  The  Protection  of  All  Adult  Lobsters 
A  bove  the  Breeding  Age,  etc.— The  method 
ot  protecting  all  the  adults,  and  catehing 
only  a  portaon  of  the  young,  promises  very 
satisfactory  results  in  the  case  of  the  lob- 
ster, ff>r  the  reasons: 

1.  That  the  ratio  of  the  biological,  i.  e,, 
reproductive,  value  increases  very  rapidly 
after  the  size  of  nine  to  ten  inches  has  been 
reuehed,  as  showD  by  Professor  Rerrick's 
table. 

2.  inc  number  of  enemies  diminishes 
voy  n^idly  as  the  hibeter  increases  in 
siae. 
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SUOOKStlONS  FOB  XIBW  LEUISLATION. 

The  logical  basis,  tlien,  fur  the  law  is: 

1.  Protect  th*'  jk  hilts.  Catch  only  the 
small  lobsters,  not  the  large  ones. 

2.  Protect  enotigh  of  flie  ywmg  to  ensure 
a  niJRcient  number  of  adults. 

3.  Protect  those  helow  a  size  which  ex 
perienee  has  showni  to  be  adapted  for  eco- 
nomie  we,  say  six  inehes. 

4.  Use  only  a  legal  standard  pot,  having 
the  oppnintr  of  sm-h  size  as  to  prevent  the 
entrance  of  a  lobster  say  above  uuie  ur 
ten  inches,  and  with  slats  far  enough  apart 
and  namerooR  enough  to  uwuTe  the  eseape 
of  all  lobsters  less  than  six  inches.  Fix  a 
clntc  when  all  pots  shall  coufom  to  the 
standard. 

5.  Penalke  the  poaseasion  or  sale  of  lob* 
iters  above  ten  inches  and  below  six  inches, 
and  of  pots  not  oonfonning  to  the  legal 

standard. 

6.  Establish  a  State  eommittee,  to  eo- 
operate  with  rimilar  conimittees  from  the 

other  lobster  produdng  States  and  the 
British  maritime  provinces,  for  considering 
the  advantages  and  possibilities  of  unifom 
lobster  laws,  for  coordinated  investigations 
of  the  important  economic  facts  in  the  nat- 
ural history  of  the  Inhstor.  antl  for  devis- 
ing improved  metiioils  uf  artiliciui  lubster 
eultnre.  Rhode  Island  is  obtaining  very 
Tsluable  and  practical  results  on  some  im- 
portant phases  of  the  question  under  the 
direction  of  Profeasor  Mead. 
The  ehief  apparent  objections  are: 
1.  That  sneh  a  proposal  as  has  been  out- 
lined is  too  radical,  too  great  a  departure 
from  prcecdnnts  and  from  the  Inws  in  force 
in  other  States.  To  this  it  may  be  an- 
swered that  the  existing  lobster  laws  have 
little  common-sense  foundation ;  they  have 
been  bn.st'd  upon  iiiisff)nceptions,  and  often, 
no  doubt,  upon  ignorance  and  local  poli- 
tics; they  are  directly  contrary  to  scientific 


experience,  and  the  continued  decline  of 
the  lobster  industry  has  proved  them  to  be 
ineffective  for  the  paiposes  for  whieh  they 
were  instituted.  They  are  based  neither 
upon  the  lows  of  human  economy  nor  upon 
the  luitural  history  of  the  lobster. 

2.  It  has  been  claimed  that  'sueh  laws 
lis  those  proposed  would  lead  to  the  capture 
of  all  the  lobsters.'  At  first  an  actually 
greater  number  of  lobsters  would  uudoubtr 
tdly  come  into  tiM  market;  but  the  in- 
creased number  of  individuals  IdUed  would 
not  result  in  such  an  increased  weight  as 
to  niaff-rially  affect  market  conditions,  and 
the  productive  capacity  of  the  protected 
individuals  would  be  expected  to  more 
than  oflfeet  the  apparent  loss  from  the  mar- 
keting of  immature  individuals.  In  other 
words,  the  actual  value  of  one  above  ten 
inehes  long  in  potential  productive  eapae- 
ity  is  many  times  that  of  one  between  six 
and  ten  inches  lonfr.  and  man  could  nse  as 
fooci  a  larger  number  of  six-inch  lobsters 
without  doing  the  biological  damage  whieh 
results  from  the  killing  of  a  single  lobster 
of  from  nine  to  eleven  inches  lnn<r,  and  at 
the  same  time  have  an  actually  greater 
weight  of  lobster  meat.  If  it  is  feared  that 
under  this  proposal  the  lobster  does  not  get 
sufficient  protection,  make  the  limit  still 
narrower,  say  from  between  eight  or  nine 
inches  to  six  inches. 

1.  Sneh  a  law  would  be  relatively  eaqr 
of  enforcement,  through  the  inspeetim  of 
lobster  pots. 

2.  It  would  work  a  minimum  injury  to 
vested  interests,  sinee  suffielent  time  ean 
be  given  to  make  all  pots  conform  to  ibe 
standard. 

3.  It  does  not  remove  the  lobster  from 
the  mai'ket,  and  so  does  not  interfere  with 
the  immediate  or  f  utnre  interests  of  &her- 

mcn,  dealers  and  consumers. 

4.  By  protw»tin£»  those  lobsters  which  are 
of  greatest  biological  value  the  interference 
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with  the  natural  law*  of  inereaae  is  mirn* 

mizcd. 

5.  It  f nraishefl  a  bans  for  uniform  legis- 

lation  throiii:1i<  ut  the  lolnter-prodlioing 
st'i  liuu.  r.i  iiii:  ItMstxi  upon  common  r<»»ih»*. 
aud  m  dose  conformity  with  tJie  natural 
hiatory  of  the  lobster  and  irith  human  sei- 
entifio  experience  with  food  supplies,  it 
pommi-nds  itsrlf  Ui  fislicrmf^n  nn<l  otln  i-.s 
wlio  know  human  ualurii  and  the  lobster 
in  a  practical  way. 

Finally,  tho  proposed  law,  while  funda- 
mentally scientific,  is  eventually  a  com- 
promise measure  and  combines  the  advan- 
tages (1)  of  a  clotie  seasou  throughout  the 
year  for  a  part  of  the  lobsters  (i.  e.,  for 
those  productive  adults  above  a  size  to  hi" 
agreed  upon),  fiiul  '''T:  i-f  tlu'  ^i/r  limit, 
thus  meeting  the  wishes  of  the  believers  in 
both  the  101*  and  94oeh  laws.  It  seems 
to  prmuise  effectiveness  in  meeting  exist- 
ing conditions  and  in  eheekin.,'  t!n  decline. 
It  is  adapted  for  ready  enforcement  with- 
out resort  to  methods  distasteful  to  officers 
and  people,  and  at  a  mtnimnm  expense  to 
the  state. 
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SCmSTlFW  BOOKS. 
Jt^neraiion.  By  Thomas  Hunt  Mobqah, 
Ph.D.,  Professor  of  Biology  in  Bryn  Alawr 
College.  Colombia  University  Biological 
Series,  VoL  YIL  New  York,  Tha  ISaeaal- 
]aii  Company.  lUOl.  F^.  zii-t-816;  67  test 
figurc<«.    Price,  $3. 

The  high  character  of  the  Columbia  Uni- 
versity Biological  Series  i.s  more  than  main- 
tained by  iis  ];rtp«t  pul'Iifution — Professor 
MorgaJi';^  book  on  'itegeucraiion.'  It  is  rare 
indeed  to  find  a  book  which  eontains  ao  huge 
an  amount  n{  rp5e;irch  w^rk  and  which  in  at 
the  same  time  of  such  general  intereet  and 
importanoe.  This  ia  no  mere  deaoription  of 
the  peculiar  and  bizarre  'dime  museum  ex- 
periments' of  experimental  zoology,  but  rather 
a  thorough  treatise  on  some  of  the  most  im> 
portant  methods  and  ntolta  of  the  new  mor- 
phology. 
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Xu  tboso  who  cau  read  tbo  siga»  oi  the 
titnea  it  ia  most  evident  that  aoologsr  ba*  Iwen 

imj^^in^r  throufh  a  period  of  revolution  during 
the  past  tcu  years.  A  atroog  reaction  has  set 
in  against  the  extremely  apeeoIatiTe  tbeoriea 
as  to  the  factors  of  evolution,  the  inheritance 
or  non-uiheritancc  of  acquired  character^,  and 
the  whole  'phylugcny  bnuneaa'  of  a  doien 
ycnrs  ngoi.  The  present  attitude  of  moat  zool- 
ci^'.-^i  is  more  critical,  less  argumentative  find 
in  uil  respects  more  wholesome  than  prevailed 
when  ahyseraping  theuries  were  erected  on  a 
single  square  foot  of  fact.  In  this  wholesome 
reaction  ezperimentiJ  morphology  has  played 
a  moat  important  part;  in  faet,  it  was  the 

attempt  I'T  !iiiikr  l)iMlM<jy  nii  t-Npcrimontiil  sci- 
ence which  first  aroused  interest  in  this  sub- 
ject, and  while  at  times  some  of  theae  eiperi* 
mental  morpbologista  have  illustrated  the 
uncritical  methods  which  they  have  denounced, 
while  their  conclusions  have  often  been  open 
to  the  eriticiam  of  having  been  hasty  and 
ephrmprnl,  no  one  cnn  deny  the  fact  that  their 
work  ha^  introduced  a  new  spirit  into  the 
atudy  of  soology. 

In  thi?  work  tho  mit!-.or  has  lien  one  of  the 
most  productive  and  at  the  same  time  one  of 
the  most  careful  inTCstigators.  He  saw,  as 
iippnr>  litis  few  others  did,  that  the  develop- 
ment of  fragments  of  eggs  and  embryos  waa 
at  bottom  the  same  prabfam  aa  ihe  regenera- 
tion  of  parts  of  ndalt  ongaBlsms,  and  during 
the  past  ten  years  he  and  his  pupiLs  have  done 
&  surprising  amount  of  work  on  the  regenera- 
tion of  embr>-a<i  and  adnlts.  I'liere  18  prob- 
ably no  other  livintr  mnn  so  woll  fitted  to  treat 
this  subject.  To  almost  every  topic  disicussed 
in  the  book,  save  the  ones  on  regeneration  in 
plants  ari'!  on  hypertroiiliy  ;iuil  ulrnplis-,  the 
author  has  made  important  original  contribu- 
tions. The  literature  list  a't  the  end  of  the 
bo^'k,  which  N  m  ry  complete,  covering  the 
most  important  papers  on  regeneration  from 
the  time  of  Aristotle  to  tho  present  day,  in- 
<  liides  47<^  titles,  and  one  tenth  of  tbb  t  it::! 
list  li.'i-*  }m-(  ti  (■(■tiirilrii'i  i!  })y  Morgan  and  his 
pupil".  As  a  result  the  diiscui^ijion  of  each 
topic  evinces  a  thoroughness  of  treatment  and 
a  ripeno^ss  of  jud);tii(  nt  whl<-h  could  come  only 
from  long  and  intinuite  acquaintance  with 


the  problems  involved.  Ihe  book  is  therefore 
not  merely  a  summary  of  the  work  which  has 

been  done  on  rcfronera'ion,  but  it  is  also  a 
splendid  contribution  to  knowledge. 

In  the  fourteen  chapters  of  the  book  the 
following  subjects  are  prertcnted :  An  histor- 
ical and  general  introduction,  the  external  and 
internal  factors  of  regeneration  in  animala, 
nganeration  in  plants,  a  discuasion  of  the 
supposed  relation  between  regeneration  and 
liability  to  injury,  rogeuerutiun  of  internal 
organs,  physiologieal  regeneration,  fission, 
budding  and  autotomy,  grafting,  origin  of 
new  cells  and  tissues,  regeneration  in  egg  and 
emhryo,  theories  of  development  and  of  regan' 
(•ration,  general  oonsidernflons  m  organiza- 
tion, vitalism  and  teleolog}'.  Of  these  topics 
the  ones  on  regeneration  and  liability  to  in- 
jury, regeneration  in  egg  and  embryo,  theories 
of  regeneration  and  of  development  and  the 
general  considerations  are  of  most  general 
interest, 

Tlio  frrentcr  part  of  the  chnptrr  nn  rpcrpnera- 
lion  and  liability  to  injury  has  already  ap- 
peared in  Scmrois,  and  it  need  only  be  said 
hf^TP  that  Morgan  has  establisljcd  in  lln'  most 
convincing  manner  the  fact  that  there  is  no 
causal  relation  between  the  two,  and  that 
tlion  fore  it  is  impossible  to  regard  the  won- 
derful adaptations  of  regeneration  as  a  result 
of  iba  wH&oa  of  natural  aetleetion.  Xt  has  lonp 
been  reeegnised  that  natural  selection  is  not 

so  much  a  theory  of  evolution  n-'  an  nt^onijit 
to  explain  on  causal  grounds  the  rtriuarkabic 
and  exquisite  adaptations  shown  by  living 
things.  Xowliore  are  such  adnptfition^  more 
striking  than  in  regeui-mtiun,  and  yet  heiv  it 
is  in  some  cases  quite  certain  that  such  adap- 
tations cannot  Ik-  attributed  to  the  a<'tioii  <>f 
the  Darwinian  or  oi  the  Lomarckiau  princi- 
ple. All  theories  which  attempt  to  explain 
adaptations  hold  tliat  they  are  due  l'>  experi- 
cin'e;  I>iimarrki<iii,  thnl  tlu-y  are  the  direct 
n-sult  of  use.  di^u-ic  and  noeil ;  Darwini^iti.  tbiit 
tiie.v  lire  the  iiidir«H-t  result  of  exjM>riciie<! 
through  the  survival  of  the  tittest.  Xo  theory 
yet  advanced  cau  explain  adaptations  to  con- 
ditions never  experienced  before,  and  yet  in 
tho  recrnu  ;aii.in  of  animals  there  are  adapta- 
tions which  are  undoubtedly  of  this  sort.  The 
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credit  of  fint  faaviiig  thown  tbe  inabilitiy  o£ 
natiinl  wieotion  to  explain  oertsin  euM  of 

regencrativo  adaptation  belongs  to  Gustav 
Wolff  rafli-T  tlmii  tu  '^lor^nn,  hut  the  latter 
hua  greatly  eulargeil  autl  extended  the  evi- 
dence in  fa?or  of  this  position.  NevarthdeM 
the  author  is  conservative  in  his  tn»ntmpnt 
of  this  quQSliou;  Ite  Liuiiched  into  no  '  railing 
aeouMtkniB'  agsinst  natunl  Mleetion,  but  U 
content  to  point  out  its  insufficiency  in  the 
caaes  tinder  discussion,  wisely  leaving  others 
to  draw  their  own  conclusions  as  to  ita  general 

Jlpplicaljility. 

Likewise  in  his  treatment  of  the  theories 
of  devttlopmcnt  and  regeneration  the  author 
shows  a  wise  eonaenrattnok  whidi  is  in  Nfrasb* 
ing  contrast  to  ftom«>  of  the  revolutionary  ns- 
eertions  of  the  earlier  stages  of  Entwicklungs- 
meduinUc.  The  author's  oondusion  that 
regenrration  and  development  belong  to  the 
same  general  group  of  pbeoooiena  and  that 
the  same  problems  are  met  with  In  the  two  is 
a  most  important  and  valuable  one.  His  pres- 
ent position  that  the  development  of  egg  frag- 
ments is  only  a  special  ease  ef  regeneration 
plus  the  iihcnoitiena  of  development  is  funda- 
mentally like  thfi  vii  «•  expressed  earlier  Viy 
Koux  ('93)  and  uulike  the  position  which 
Driesch  and  Morgan  formerly  maintained. 
Thus  he  snj's  (p.  247) :  "  Wc  have,  howr  vrr.  n  i 
reason  to  suppose  that  all  the  (cleavagej  cells 
are  alike  beeauae  they  are  all  potentially  equal. 
Even  pid'rs  .if  an  ndult  animal — of  hydra  or 
of  stcntor,  for  example — can  produce  new 
whole  organisms,  although  we  must  suppose 
these  pieces  to  be  at  first  as  unlike  as  are  the 
parts  of  the  body  from  which  they  arise. 
Moreover  we  do  not  know  of  a  single  egg  or 
embiyo  in  which  we  cannot  readily  detect  dif- 
frrrnrcR  in  ilifforcnt  pftTt:^  nf  the  protoplasm." 
Contrast  this  with  Driesch's  famous  dictum, 
'By  segmentation  perfectly  homogeneous 
part?  arr  fanned  capable  of  any  fate,*  or  with 
Morgan's  former  statement  that  'the  micro- 
meres  (of  the  sea-urchin  egg)  are  undifferen* 
tintril  lilastniiifriT-.  an.l  are  not  set  aside  to 
form  any  special  organ,  because  nonnal  em- 
bryos still  come  from  such  fragments  without 
micromeres.' 

The  author  finds  the  great  problems  of  de- 


velopment and  regeneration  centering  in  the 
determinatimi  of  the  causes  of  difiisicntiatioB 
and  these  causes  he  finds  in  the  oiganizattoiL 

What  thi'*  nrfmntzation  h.,  however,  cannot  be 
explained  any  more  than  sLu  physicist  can 
explain  what  gravity  is.  The  author  does  not 

fn]ir(-Iv('  tlii-^  orpanization  ti)  X.v  the  nv.tr'onir  of 
the  integration  of  biophorcs  or  other  'vital 
units,'  nor  can  it  be  identified  witli  cells. 
".TiTst  as  the  properties  nf  ~;ugar  are  peculiar 
to  the  molecule  and  cannot  be  acoouoted  for 
as  the  sum  total  of  the  properties  of  the  stoma 
of  carbon,  hydrogen  and  oxygen  of  which  the 
molecule  is  made  up,  so  the  properties  of  the 
organism  are  connected  with  its  whole  organ- 
ization and  are  not  simply  those  of  its  indi- 
vidtiul  rcils  or  lower  units."  The  smallest 
pieces  of  organisms  capable  of  regeneration 
are  enormously  larger  than  individual  edls, 
and  therefore  'the  organizatiun  a  compara- 
tively large  structure.'  It  seems  to  me  that  in 
this  mattw  the  author  loees  sight  of  tiie  fact 
that  organization  like  individuality  is  a  thing 
of  degrees  and  stages.  There  is  undoubtedly 
tuoh  a  thing  as  the  cell  oiganixati<m  and  tiiis 
is  capable  of  performing  certain  functions; 
whether  or  not  it  \n  aWe  to  p<-rform  the  fnnc- 
tion  of  regeneration  depends  upon  the  animal 

in  questiim.   In  protoBoa  and  the  egg  oells 

'if  mcfazoa  it  is  rnpnblr  of  regeneration  as 
well  as  of  all  other  functions;  in  adult 
metasoa  regeneration  can  be  aeeompliahed 

'•nly  liy  ])io<x>9  larger  tlian  cell^.  /.  <•..  \i\  an 
organization  of  a  higher  order  than  that  of 
the  cell. 

In  connection  with  the  question  of  organ- 
i/.alion  the  author  makes  the  pregnant  stigges- 
tion  that  it  may  consist  in  a  system  of  ten- 
sions in  the  living  substance  rather  than  in 
till  [ularity  or  yther  properties  of  ultimate 
units.  iSuch  a  view  would  accord  well  with 
the  facts  of  regeneration  and  while  'we  cannot 
pifHirf  to  ourselves  in  a  mechanical  way  jn?t 
how  such  a  system  could  bring  about  the  sup- 
preasion  of  growtb  in  one  region  and  allow  the 
iiiaxiiiium  amount  in  anotlier  region.'  it  not 
only  accords  well  with  the  facts  but  brings  a 
large  numbsir  <Kf  pbeoonena  under  a  common 
i>oint  el  view. 

However  attFBCtive  neo^taliam  may  be  for 
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others,  it  has  no  poculiur  clianns  fur  the  au- 
thor who  refused  tu  be  slaiupedud  by  liie  ap- 

panotly  inte)lig«nt  and  puiposiTe  adaptetions 

of  orfrnni'<ms  to  conrJitions  never  expr-ripncf>d 
before  or  by  the  'proportionate  formation  of 
parts*  in  regenerating  embryos  and  adults. 
Such  phenoini  iui,  lu'  (Iiinks,  "jiuiy  he  entirely 
bcgrond  the  scope  of  legitimate  cxphuuitiou, 
just  as  are  many  physical  and  diemieal  phe- 
noDM  iia  thr  insclves,  even  those  of  the  simplest 
sort.  ♦  ♦  ♦  Even  in  the  physical  sciences  it 
would  not  be  difficult  to  (^tablish  a  vitalistic 
]>rinciple,  or  whatever  ebe  it  might  be  called, 
if  we  choose  to  tnke  into  atfoiint  !»iieh  prop- 
erties the  athnitica  of  atoms  and  molecules, 
etc.  *  *  *  For  my  part  I  see  no  grounds  for 

accepting  a  vitnlistir  jirinriple  that  is  not  a 
phy^ico-causal  one,  but  perhaps  a  different  one 
from  any  known  at  present  to  chemistry  and 
physics." 

Finally,  if  the  adaptations  shown  in  regen- 
eration cannot  he  explained  by  natural  selec- 
tion are  they  to  be  explained  by  some  teleo- 
logical  principle?  To  this  question  the  author 
attempts  no  direct  answer.  It  ia  pointed  out 
that  not  all  forms  of  regeneration  are  adap- 
tive,  ».  e.,  useful,  and  that  'iinli'><  Tvr  "^itppose 
that  some  external  agcut,  acting  as  we  do  our- 
selves, directs  the  formative  processes  in  ani- 
tuals  and  plant's,  wc  arf  not  justified  in  extcnd- 
ing  our  experience  as  directive  agents  to  the 
eonstmetion  of  the  organic  world.* 

These  brief  extracts  do  not  do  justice  to  the 
author's  argomenty  but  they  serve  to  show  his 
general  position  on  these  important  questions. 
The  book  will  undoubtedly  take  n  prominent 
place  among  the  standard  biological  worlts  of 
the  world. 

E.  G.  C. 

Die  Farngntlung  Niphobolus.    By  Professor 
OnsENHAQBir.  Jemi,  Onstav  Fischer.  1901. 
8vr..     Pp.  .isii4-223.     Prico,  Mk.  r,.r,0. 
For  a  clean  piece  of  monographic  work  the 
ideal  conditions  are  a  genus  of  plants  of 
moderate  size  whose  distribution  is  somewhat 
circumscribed,  and  with  sufficient  adaptability 
to  environment  to  have  induced  striking  struc- 
'tural  characters  atnoriK  tlio  species.    Sudi  a 
condition  is  represented  in  the  prssent  genus. 


To  monograph  such  a  genus  one  needs,  in  addi- 
tion to  library  and  herbarium  facilities,  to  be 
possessed  of  a  good  knowledge  of  technique 
and  above  all  to  know  the  plants  in  the  field. 
iSuch  a  knowledge  of  this  genus  Professor 
CHesenhagen  gained  in  his  travels  in  Sumatra 

and  iitlier  portions  oi  the  Ea^t  Indus  and  flie 
result  is  a  clearly  written  monograph  of  the 
fifty  species  of  the  genus. 

The  genus  forms  a  raibsr  natural  grovp 
of  ferns  which  has  commonly  been  included 
under  the  genus  Polypodium,  and  is  easily 
recognized  by  the  vcstiturc  of  Star-like  hairs 
covering  the  laminip.  The  center  of  distri- 
bution appears  to  be  in  India  and  Soutli 
China  where  nearly  Ode  haU  the  species  (81) 
nrc  found.  Westward  the  g-enu!?  rxtotid^  to 
Africa  (two  species),  nortiiward  to  Japan 
(three  species),   eastward  to  Taiti  (one 

Bpocit's),  and  ^mithward  to  Austrnlia  ('two 
species).  Endemic  species  are  Jmown  from 
most  of  the  laiger  istands  of  this  region,  n« 
Bourbon  (one),  Ceylon  (thrcr).  Sumatra 
(one),  Philippines  (three),  Jnvo  (two), 
Celebes  (two)  and  Borneo  (one).  One  or  two 
species  arc  well  known  in  cultivation  under 
the  name  Polypodium  Lingua. 

Sixty-five  pages  of  the  monograph  are  de- 
voted to  the  morphology  of  the  genus  and  the 

dptnih  nf  stem  and  Icnf  ;:natii!ny  are  e!i-arly 
brought  out,  as  are  the  modifications  resulting 
from  habitat  and  environment  This  por- 
tion of  the  work  is  illustrated  by  a  well-so* 
lected  series  of  text  figiires  illustrating  struc- 
tures comparatively,  which  is  the  only  satis- 
factory method  for  a  wodc  of  this  s.irt.  The 
df?r-riptivL'  portions  are  very  clearly  and  fiilly 
made,  an  entire  paragraph  being  given  to 
anatomical  details  under  each  speeics — a  valu- 
nhle  nnd  nofcwrirthy  addition  to  ordinary  tax- 
onomic  description.  The  English  methods  in 
taxonomy  are  frequently  commented  upon 
with  no  uncertain  simnd,  lit  iTiu'  characterized 
OS  a  classification  with  'hands  and  eies  only' 
{sie)  by  whid)  they  group  togi'ther  widely  dif- 
ferent species.  The  work  of  the  Enpli-h  sys- 
teinatists  who  have  hitherto  roeopni»;ed  only 
twenty-three*  species  in  this  group,  is  sharply 
contrasted  with  the  careful  work  of  MetteniUB 
and  Kunze  in  Germany.   The  author,  how- 
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ever,  forgoU  to  note  one  feature  ol  Qerman 
taxonomie  methtxiet  altogether  too  oommon  in 

recent  monograpliio  work  in  his  own  conntiy, 
and  one  thut  mure  than  once  hus  led  him  into 
minor  emrore  that  could  easily  have  boon 
avoided.  In  preparing  his  nionoprrapli,  Hit  ><  n- 
ba^en  had  access  to  a  luan  for  a  ehurt  time  of 
tlie  herbarium  materials  from  Berlin,  whieh  is 
umjufstionably  the  finest  C  ntinnit.:]  collec- 
tion, and  also  had  a(x:e!is  to  the  types  of 
Blume's  Javan  ferns  from  the  Mtueum  at  Legr- 
dcn,  but  the  richest  collection  of  all  in  this  and 
every  other  genus  of  ferns,  namely,  that  at 
Kew,  England,  the  author  never  eonnilted.  Li 
fact,  German  mono^aphcra  rarely  consult  tbis 
magnificent  collection,  and  as  a  rr.Tis^vjnenre 
of  tliis  neglci't,  go  on  producing  niutujyrapJis 
which  contain  either  avoidable  errors  o* 
Uitijcntal.lc  oDiissions.  To  cite  an  instance 
from  the  present  caiie,  the  Euglifih  botuoists 
had  confused  a  common  Indian  fern  with  one 

of  niiiiiu'--  Javan  species,  of  course  without 
having;  seen  Blujne's  plant,  fur  English  botan- 
ists do  not  always  take  the  trouble  to  gather 
evi^dence  if  it  involves  crossing  the  English 
Channel  to  get  it.  Our  present  author,  after 
an  examination  of  Blume's  tjiie  finds  the  In- 
diiin  plant  BOmethitlg  very  diffen  iit.  as  might 
have  been  e\p<K;led,  and  in  spite  of  the  fact 
that  the  Indian  plant  already  had  been  named 
independently  by  other  English  botanists  oora- 
inencliig  witli  Wnllieh,  prtM-wds  at  om-o  to 
name  it  ' N iphobolus  Mannii  lu  sp.'  Titia  is 
aurdy  an  economical  method  of  procedure — 
in  fact  saves  the  time  and  tiinncy  in'Cf— ^ary 
to  visit  Kew — but  as  a  question  of  ethics  or 
seientifie  accuracy  it  is  not  to  be  commended 
in  a  formal  nvmofjraph.  Wallicirs  name 
must  hold  for  this  plant  unless  there  should 
prove  to  be  an  earlier  one. 

In  t^h  u-t  the  principiil  <  l  in.  -^m-  <!.,it  ah  bo 
offered  to  the  work  in  hand  are  ih  -f  tli  it  bear 
t>n  the  lack  of  accuracy  in  citation  and  no- 
menclature and  yet  these  imperfections  mar  an 
otfior'.vl-'  .iiftnirablc  volume.  lis  i  'tin'„'  sjn  -  i- 
mens  examined  the  author  often  uses  Jin 
entire  page  and  sometimes  two  pages  in  need- 
lessly quoting  the  entire  label  from  tlie  htr- 
barium  sheet — data  important  in  their  proi^r 
place,  but  in  even  the  more  extended  series 


here  given  capable  of  being  oondensed  and 

better  classified  into  ten  lines  in  so  far  as  they 
give  information  respecting  geographic  dis- 
tribution. On  the  other  hand  ieoMt  arc 
rarely  cited  and  in  some  cases  the  reader  is  in 
doubt  both  as  t  i  the  original  author  of  th<- 
species  described  and  its  type  locality.  Last 
of  all  the  name  NiphoMu$  is  itself  untoiable. 

The  author,  working  under  the  old  con<^ptio:i 
that  a  gimus  is  a  deitcriptiun  or  a  definition 
instead  of  a  group  of  related  species,  passes 
over  iJesvaux's  genus  Cyclophonis  (ISll)  be- 
cause neitlier  in  his  generic  description  nor  in 
tfaoM  of  iti  SIX  speeies  whidi  the  present  au- 
thor admits  *a!le  echte  Niphoboli  sint'  d<x's 
I>»-ivaux  mention  the  ])oculiar  vestiture  which 
cliaracterires  the  members  as  now  under- 
stootl.  liecause  of  this  and  because  Kaulfuss 
in  substituted  NiphoholuJi  for  di--}"- 

phoruf,  since  the  latter  name  had  been  used 
for  a  genus  of  siiells,  our  present  author  nn- 

fortunntr-ly  hm-^  the  latter  name,  ^vhii  li  in  tin- 
rational  and  progressive  system  now  in  mss 
in  biological  nrmienclature  cannot  stand.  It 
is  imfortun.iti  i!i,if  so  complete  a  monograjili 
should  be  lacking  in  the  minor  essentials  of 
modem  scientific  accuracy. 

Lircilur  M.  UinHaiwoooi. 

The  Practical  MeUnjcUi  of  Organic  Vhemitirtf, 
By  Lmnria  OATrmif anv,  Ph.D.,  Processor 
in  th.:'  University  of  Freiburg.  With 
numerous  illustrations.  Translated  by 
WiLLUic  B.  SoHOBiB,  FhJ).,  Instmctor  in 
Organic  Chemistry  in  Lehigh  University. 
Authorised  translation.  The  second  Amer- 
ican from  the  fonrth  Qerman  edition.  2sew 
York,  The  Maemillan  Company.  1901. 
Pp.  ?j:>'y. 

Gattennaun's  bouk  is  favorably  known  in 
wgmic  laboratories.  It  consists  of  a  brief 
frpnrTnl  part  dealing  witli  nualvtiral  uprr.i- 
tions  and  laboratory  methods,  and  a  special 
part  of  oiganie  preparationsi>  To  quote,  'To 
.  n  h  [.reparation  arc  added  general  observa- 
tions which  relate  to  the  character  and  gen- 
eral significance  of  the  reaetion  earned  out 
in  ]  I  act  ice.'  This  fettturs  la  a  very  great  hdp 
to  the  student. 

This  edition  includes  a  number  of  new  prep- 
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aratioDS.  It  has  been  well  trauslated  by  Dr. 
SduAer,  «ad  b  dekily  illustrstod. 

E.  "Rgsmst. 

J.ahoratory  Exercises  in  General  Chemistrjf. 
Compiled  from  various  souroefl  by  G.  W. 
SitAW,  A.M.,  formerly  ProfesBor  of  Cfhemis- 
try  at  Oregon  State  Agricultural  College. 
For  use  in  ('riuiurtinn   willi   StortT  aii'l 
Lindsay's  'Manual  ul   Ciieuiisiry.'  Kow 
York,  American  Book  Company.  Pp.  63. 
This  book  is  bottrr  thrm  nvist  of  its  class. 
A  generally  valid  objection  to  ihe  use  of  lab- 
oratory books  instead  of  the  text-book  is  that 
they  enable  a  sludetu  ti>  {icrform  an  experi- 
ment without  thought  of  the  principle  which 
it  inastntM.  Btadu  objection  eannot  be  made 
to  ^is  hoeil^  for  each  exercise  contains  many 
questions  reqtiiring  verbal  answer  to  the  in- 
structor or  written  aniiwer  in  the  laboratoiy 
note-book. 

E.  Kknouf. 

The  Eitmentt  of  Qualitalive  Analysis.  By 
Wm.  a.  Norra,  Ph.D.,  Professor  of  Chemis- 
try  in   the   Rose   Polytechnic  Institute. 
Fifth  edition,  revised.    New  York,  Hmiy 
Holt  &  Company.   1901.   Pp.  101. 
In  this  new  edition  of  his  excellent  and 
well-known  manual,  Profrssor  ^Cnyes  intro- 
duces and  expands  the  method  of  Abegg  and 
Hers  for  the  systematic  detection  of  acids. 

Ho  flividos  tbf  arida  into  citrbt  prriujis.  using 
as  reagent  for  group  1  concentrated  sulphuric 
acid ;  for  groups  2,  8  and  4  calcium  ^loride, 
barium  chloride  and  zinc  dblorids  reqiectiTely 
in  neutral  solution;  f-r  proup  5,  color  rofftion 
with  ferric  chloride;  group  6,  silver  nitrate; 
group  7  contains  the  acids  whose  calcium, 
I'iii'iiui),  /.hit'  and  silvtT  suits  are  soliililr;  nn'"? 
group  8,  the  commoner  organic  acids  which 
csrbonise  on  heating.  This  method  seems 
simple  and  little  open  to  error. 

E.  KexotT. 
BOCtBTtSa  AXD  AOADEMiEB, 

TI18  CIIir\<K»  SK<-Tlr>V   nf  Till:  AUSRKMM 
MATHEMATICAI.  SOCIKTV. 

Tub  eleventh  regular  semi^snnoal  meeting 

of  the  Section  was  held  at  the  Fnivorsity  of 

Chicago,  on  Saturday,  March  29,  the  first  see- 


«iuti  opening  at  10  o'clock  .\.M.  At  the 
morning  session  Professor  Townsend,  of  tlie 
Univeraity  of  Illinoi.^,  inirl  at  the  afternoon 
session  Professor  Moort'.  Presjilent  of  tl»c  So- 
ciety, occupied  the  cluiir.  The  following 
papers  ynsre  read: 

iioming  Bennom. 

Kaehtrag  sum  Artikel:   *Zur  ErkllruQg  der 

Ittigciiliinjrp,'  u.  <i,  w.:  ProfeHMQr  0.  Stoltx,  Inns- 
bruck, Austria. 

'The  Mutual  IndepenJence  of  liilbert'si  Axioms 
w'itliiii  tlio  V'urioii-i  <irou|>^':  Mr.  Altraua  T. 
Hv.I.I.,  l  iiiversily  of  Illinois. 

•On  the  SuperoMJulation  of  .Surface*':  Pnofe** 
or  H.  Ma80UK£,  University  of  Chicago. 

'A  Certain  Coaic  oooDected  with  the  laolomie 
Kclation ProfcMor  Laesab  G.  WEtD,  Unirersily 
of  lows. 

'Coaeerninf  the  Second  Variation  in  the 

Iso|)«Tinu!tri(;  Problt-in ':  Frofesoor  0.  BOUA, 
Univt>r-.ity  of  Chicat'o. 

'  Concerning  t)ie  lKO])<'riMictrie  Problem  on  a 
Gi\-ea  Surface ' :  Professor  Bolza. 

Aflcmoon  gCMioa. 

'  .*>t)nu>  RemarkaMp  C.tso.,  of  l.iliiiition  among 
the  Sinnll  Planets  of  the  Hilda  Type':  Professor 
Ki-RT  Lavks,  University  of  Chieago, 

'  On  the  lntorchan^'(>  of  the  Order  <if  Diffcrentiu- 
tion':  Professor  E.  .f.  Tow.\.sr..M>,  I  niversity  of 
Illinois. 

*  Un  the  Oroup  Defined  for  Any  Uiven  Field  b> 
the  UultipIieaticHi  Table  of  Any  Given  Tlnitr 
Group*!  Frnfessor  L.  E.  OlCKSO.v,  University  of 
Chieago. 

'Theorems  on  the  Residties  of  Multiaouiat 

Cm-iTicient-'  with  respect  to  a  Prime  Hodnliis': 

Professor  Dickson. 

The  committee  appointed  at  the  last  meet* 

ing  of  the  Section  to  consider  and  report  a 
.*iolionie  of  e<]uiralent  ri-quireinenta  for  the 
-Mu.stor's  degree,  for  candidates  making  niatlie- 
matics  their  major  subject,  presented  a 
preliminary  report  wb-r^h  \x:\~  <\\^r\\^^r:\  ;)ikI 
ordered  to  bo  maniloJdtxi  for  distribution 
among  the  members  of  the  Society.  The  re- 
port is  ill  llic  IklkiI-  of  the  .secretary  of  the 
Section  and  a  copy  will  be  sent  to  any  mem- 
bos  applying  for  it. 

Thomas  F.  Ifoi.r.ATr. 
Seeretarg  for  th«  Section. 
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XEW  YOBK  ACAMCHT  W  BCIEKOB8. 
SECTION  OF  BlOUXJy. 
At  a  re^lnr  jnrrtinK  <  t'  tho  Section  on 
March  10,  the  following  program  waa  offered: 

'  The  Foot  Phyla  of  Titaiiotberw  *:  HEmiT  F. 

OrsBUHN'. 

'  Tlie  Early  Development  of  Sharks  from  a 
Oomparative  Stondpoiiit':  Babhvoid  Dbjut. 

'  The  Cj'tological  Phenomena  of  Maturation  and 
First  CleavHfre  in  the  Cirriped  Egp':  Maiuke 
A.  RiOKiAiw. 

'  The  Effect  of  the  Wind  on  Bird  Migration 
G.  G.  ItettVKUeB. 

Ftof emor  Osbora  pTceonted  some  reaulti  n- 

c«'!itly  olitained  for  a  U.  S.  Geological  Svir- 
Toy  Monograph.  The  Lower  Oligooene  Ti- 
tanotberea  pvore  to  belong  to  foiir  dittinet 

phyla,  to  which  the  prior  generic  names 
2'itanolkerium,  SuinhnroJwn,  M rfjnrprnpx  and 
Bronlotheriiim  iii;iy  be  applied.  Tlio  chief 
distinctions  aro  l'>)utul  to  bo  in  the  dolicho- 
cephalic or  bracliyrciilmlic  fi.nn  c>f  the  skull, 
iu  the  shape,  length,  position  and  uicchanical 
relations  of  the  horns,  and  in  the  number  and 
fonli  of  the  incisor  and  canine  teeth.  Each 
genus  obvioualjr  had  distinctive  modes  of 
fighting,  locomotion  and  feeding.  Titanothe- 
riam  extends  from  the  base  to  the  summit  of 
the  Lower  Oligooene.  It  is  dlBtingnished  by 
its  loujf  narrow  skull,  short  horns,  powerful 
canines,  vestigial  incisors.  Megaceropg,  on 
the  contrary,  is  l.roinl-vknlli-.l.  sli,irt-]i...rni><l. 
with  obtuse  canines,  and  with  at  lea.st  one 
upper  incisor.  Bvtnlorodon  is  distinguished 
by  tlic  narrowing  of  the  anforior  portion  of 
the  premaxilhiries,  reduction  of  all  the  aute- 
rior  teeth,  and  hgr  eld^^ate  horns  placed  im- 
mediately over  the  eyes.  In  Bronlotherium. 
the  honw  are  by  far  the  largest  and  most 
powerftil,  and  aoguiiu  an  extreme  anterior 
position,  absorbing  the  free  portion  of  the 
nasals;  all  thf  iip|>er  cutting  teeth  pprsif^t; 
great  buccal  plates  are  evolved;  and  the  skull 
measured  along  the  base  line  is  wtremely 
brnrliyi'.-jilialii'".  Tfm  four  types  were  illus- 
trated by  models  and  diagrams. 

Professor  Baahford  Dean  considwed  briefly 
some  points  in  the  development  of  sharks,  and 
attempted  to  reduce  the  type  of  the  early  de- 
velopment of  the  recent  types  to  that  of  their 


hdoblastie  ancestor.    This  form  probably  oe- 

curred  within  the  strict  limits  of  the  griuip 
Elaamobranchii — for  the  absence  of  clasping 
organs  in  the  palaoioic  genera  of  Acanthod- 
ians  and  Cladoseladiida  predicates  external 
fertilization,  and  eggs  many  in  number  and 
of  small  size.  In  the  line  of  this  comparison, 
reference  was  made  to  the  early  development 
of  the  Japanese  'pavement-toothed'  shark, 
Ceairacion  japonicut,  in  which,  as  the  author 
sfaioirad  in  a  raeent  Bwnber  ot  the  *Annota- 
tioncs  Zoologicffi,'  surface  furrows  arc  prr-sprsf. 
traversing  the  yolk,  and  are  best  interpretable 
as  ivminisoent  of  hotoblastie  cleavage.  In 
the  peculi.ir  t>-pc  of  early  development  in 
ChinuBraj  total  cleavage  is  suppressed  until 
about  the  time  of  gastnilation,  when  cleavage 
furrows  appear  in  the  region  of  the  lower 
pole-  and  come  to  divide  the  egg  into  a  numl«r 
of  distinct  blastomeres,  only  one  mass  of 
which,  however,  become  enclosed  in  the  yolk- 
sac  of  the  embryo.  The  remninin^r  ^Jla^t^l- 
meretj,  by  a  process  of  continued  division,  pro- 
vided nutriment  for  the  embryo  via  gtlb  and 

gut.  Dr.  DiftTi  nnnoniicril  flic  jjresence  in 
Chimatra  of  a  true  archeuteric  invagination, 
occurring  early  and  at  some  distance  from  the 
margin  of  the  blastoderm.  It  is  small  ia  siae, 
and  has  a  distinct  cellular  floor.  Its  (an- 
t<>rior)  dorsal  wall  was  compared  to  the  dorsal 
lip  of  the  archenteron  of  shaifaj,  as  described 
by  Iviifkrrt  nii<l  ofhors.  The  ventral  wall  of 
the  archenteron  of  modem  types  of  sharks 
has  thus  lost  its  cellular  character  during  the 

process  by  which  the  ernliryo  ncquired  a  timrH 
perfect  and  specialized  (camogenetie)  mode 
of  obtaining  nourishment  from  Hie  yolk. 

The  paper  by  Dr.  7?i>rolow  dealt  chiefly  with 
protoplasmic  movements  and  associated  dis- 
pla<»ment8  of  the  yoik  matenals  in  various 
drripede  eg^rs  liuring  maturation  and  first 

eleavnpe.  Tlie  tflolrcithnl  distrilmtinn  of  the 
egK  substanc-cii,  the  formation  uud  disappear- 
ance of  a  yolk-lobe,  and  precleavage  move- 
mcnt'i  associated  with  diffen  iitial  distribution 
of  the  eutoblaatic  materials  were  described. 
Finally,  a  turning  of  the  firsfr  cleavage  spindle 

fr'iin  a  t ian~\(T<c  fn  an  lilillipic  axis  i.f  tlio 
ellipsoidal  egg  was  compared  with  similar 
more  extensive  movements  in  nematode  egga. 
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Hr.  C.  C.  Trowbridge  pMsented  tin  resnlta 

of  ^■^.•^t(■mat■u:  oltservatious  on  the  cff'vt  of  the 
wind  on  the  migratioa  of  hawks  and  manjr 
otlMr  birds  Aoag  the  Aikntie  ooaat.  The 
principal  pmnte  o£  tbe  paper  were  illustrated 
by  moans  of  diagrams  giving  the  directions 
taken  Itv  the  migrating  birds  under  the  in- 
fluence of  ditforcnt  winds.  It  WIS  ifaiOWB  that 
a  ktiowletlKe  of  niotcorrtlo^'y  was  nccosaary  in 
considering  this  subject,  because  the  efiEective 
winds  dqiend  en  aterm  centers  travelinff 
eastward.  In  one  case,  in  tlie  height  of  the 
southward  migration,  a  storm  center  off  the 
e<M8t  of  Maine  caused  northerly  winds 
throughout  800,000  square  miles  in  the  east- 
em  part  of  the  United  States  and  Canada, 
the  velocity  of  the  wind  area  averaging 
twenty  miles  per  hour.  A  former  paper  on 
tlie  snlijoet  was  briefly  reviewed,  in  wliieh  tlx- 
autiior  showed  that  flights  of  hawks  and  other 
land  birds  during  the  migrations  were  due 
to  the  crowding  of  the  birds  in  a  narrow  coast- 
line path  by  the  wind.  The  recent  observa- 
tions now  warrant  the  oonelnsion  thai  hawks 
and  inany  other  birds  regularly  depend  mi  a 
favorable  wind  as  a  help  in  their  migratory 
movements,  and,  as  a  rule,  migrate  only  when 
favorable  witids  occur.  A  brief  account  was 
given  also  of  a  retrograde  movement  of  mi- 
grating swallows  in  the  spring,  evidently  due 
to  a  return  flight  of  the  birds  after  they  had 
be<»n  blown  far  out  of  their  oouEW  by  a 
strong  wind  from  the  west. 

HsNBT  Cbamptqn, 
S^ereiarp. 

ncnoN  or  anthbopoumy  and  psyokologt. 

A  MEETING  was  held  on  March  28,  Professor 
Farrand  in  the  ohair.  The  present  sectional 
officers  were  reelected  for  the  ^uing  year. 

Dr.  Clark  Wisslcr  reported  on  the  growth  of 
boys.  The  annual  physical  measureinont'i  of 
some  three  hundred  schoolboys  were  corre- 
lated to  discover  tendencies  and  diroetions  of 
gro-ivfh.  It  ap]n-ar.-il  ffiini  (tic  data  thnt 
growth  was  rather  uniform,  as  for  example, 
when  a  boy's  legs  were  growing  rapidly  his 

arms  wrre  idMi  growing  at  a  r'  rr< -iinndiiii? 
rate.  By  correlating  the  stature  with  its 
increment  for  the  foUowing  year  it  was 


seen  that  the  sign  of  oorrdation  ehangea 

when  the  pubertial  maxinnim  of  pTowth  is 
crossed.  This  means  that  boys  who  axe 
growing  rapidly  at  twelve,  for  example,  con- 
tinue to  grow  rapidb'  until  fourteen  or 
fifteen,  when  they  slow  down,  while  those 
growing  slowly  before  this  period  now  grow 
rapidly.  Thus  it  appears  that  the  point  of 
pubertial  i!iu\iinTiiri  rate  of  growth,  as  de- 
termined by  mass  measurements,  is  really  the 
point  dividing  the  boys  who  mature  eariy 
from  tfiose  wlio  iiinture  late.  The  relation  is 
yet  more  in  evidence  when  the  annual  incre- 
ments are  conelated  without  regarding  the 
absolute  mt'asuremi'nl.s.  The  retiults  as  a 
whole  seem  to  show  that  the  rate  of  growth  in 
any  particular  year  is  of  no  special  signifi- 
cance  except  as  an  index  of  the  relative  ma- 
tiiriiy  of  the  individuals  concerned. 

Air.  W.  S.  Kahuwciler  reported  on  a  trip 
that  he  made  last  summer  through  French 
Indo-China  to  the  Angkor  Wat.  IT!s  paper 
was  illustrated  with  lantern  views  of  the  trip, 
and  of  the  architecture  and  sculpture  «f  the 
ail'  i.  tit  temple.  The  history  of  the  temple 
was  briefly'  outlined. 

B.  8.  WOODWORTH, 
TORBEY  BOTAinCAIt  CLVn. 

At  the  meeting  of  the  Club  on  March  11, 
1J>02,  the  first  paper,  by  Edward  S.  Burgess, 
was  on  'Plant  Illustration  in  the  Middle 
Ages,'  being  a  portion  of  a  contribution  to 
the  history  of  early  hotuny  ?.ouii  te  l.c  iirinted 
among  his  'Aster  Studies.'  The  paper  was 
illustrated  by  examples  from  his  library,  of 
early  woodcuts  intended  to  repri-sctii  Aster, 
dated  1485.  1499,  etc.  (long  anterior  to  the 
£nt  adeQuate  drawing  of  AMtar,  that  of  Fudba 
in  1643) ;  abo  examples  of  the  value  once  put 
upon  'he  velbiiTi  ii'Jod  for  manuscripts,  show- 
ing an  Italian  niauusicript  dating  perhaps 
from  before  12(Kj,  in  which  torn  vellum  had 
boon  carefull.v  im  ii<led  l  i  fore  writing.  He 
also  exhibited  a  scries  of  heliotypes  represent- 
ing about  twenty-five  pages  of  unpublished 

niedia'Vid  iiiatiusi-ri[it  <'oiifa;uiiiy'  driivviiii;s  of 
plants,  and  nearly  as  many  pages  more  of 
decorated  text,  photographed  by  Professor 
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Oiflcosa,  of  Turin,  to  aci'onipany  hiti  rftoetlt 
cditirtn  of  ccrtuiit  of  the  Sulcrnitati  iiuuteft 
CMnjtistri  Salomitani,'  Turin,  1901). 

I'mtIs  plant  drawing  give  tbcir  chief  at- 
tention to  outliM;  panieul*rly  of  leases,  stem 

:iih\  branches.  Flo\vi'i-s  were  li'Ss  nfteti  and 
]em  «ucc«!«i«ifully  mdkuioi.  The  character- 
i»tie  hahit  of  a  plant,  however,  waa  otten 
(•:uii;ht  vory  perfectly.  Ki^nros  were  copied 
oftcu  with  Bcrapulous  care  from  one  mana- 
mrtpt  to  another.  Several  cauaea  tended, 
however,  to  their  degeneration.  Pliny  charges 
*.ho  hlanie  for  the  imperfect  plant-figures  of 
hi.s  tiuic  upou  lack  of  skill  of  copyistsi.  Some 
of  the  worst  amoiw  later  errora  were  thoee 

of  coiiyisfs  who  had  i\(  ver  s<ei\  (he  plant  and 
who  were  attciuptiug  copio*  of  plants  of  dis- 
tant rcgiona  aa  in  early  Anirlo*Sa»nt  figtnes 
of  ,4/t/(r  and  other  classic  jilants.  In  other 
cH»pjri8ta  a  deeiro  for  balance  and  syuuuetry 
overcame  their  fidelity  to  the  ori^nal,  so  that 
liny  conventionalized  their  plants;  ay  »e«'n 
strongly  in  later  Italian  work  exhihited,  <le- 
vdopcd  in  the  foiirte«'nth  century  fr<»m  the 
Salemitan  school;  and  as  retaintd  in  early 
]>rinting,  Italian  wo(Hlcnts  of  14!'!*  inhcrititig 
tlie  same  tendency.  A  fourth  source  of  error 
in  plant-figures  waa  the  mediaeval  love  of  the 

marvellous,  so  that  itiany  eujiyists  outdid 
ilicir  text  in  depicting  tictitious  mon»lro«itie8, 
aa  in  the  fifteenth  eenttiry  pictttres  of  man- 
drake-;, Tartarian  larnh,  etc. 

Some  of  the  earliest  plani-fifrurc^  of  which 
we  know  w<»re  those  made  by  Crate vas,  Gro^k 
]>liy^i<ii)ii  to  ^lithridates,  ahout  100  n.c. 
Smnethinfr  of  their  chara<  (er  iin<l  form  prob- 
ably still  survives  to  us  in  certain  iUustrated 
manuseripts  of  Dioacoridra,  of  the  fifth  cen- 
tury, with  fifjuns  evidt'ntly  cc.i)ied,  not  from 
each  <>iln  r,Lut  from  an  earlier  common  siouree. 
Thore  i*»  jfreat  need  in  the  interests  of  tlra  his- 
tory of  li-.tajiy.  that  tlie  pri»je<'t  of  publishing 
the  tigureii  of  the  Aniciun  Vienna  eo«lex,  now 
laid  a«ide  for  nearly  two  cciiturics,  should  he 

r<  vived  and  carri<  (l  (o  sueecisful  issue.  In 
the  discu-.sion  folbtwing  liiis  jiaper  l>r.  T?rit- 
ton,  l>r.  Tuderwood,  rrofL--or  I.joyd  and  Mr. 
KiiK'  iic  Smith  participated. 

The  second  pajicr  was  by  Mr.  W.  A.  Can- 
non, entitled  'Observations  on  the  Structure 


of  the  Ovular  Intogiiments  of  Diehetosfrmma 
ciipiUilum.^  ColoHid  figures  wcr'  -Iimwh.  in- 
dicating the  final  absorption  of  the  inner 
integument  by  the  developtitg  endosperm. 
The  hanatoria  of  the  miatlotoe  penetrate  the 
(■;ik  <-'irtcx  by  secreting  a  ferment  which  dis- 
ciolvcit  tlie  iieighboriug  cell  wall»;  excepting 
certain  lignified  cells  which  become  ineor- 
l>oruted  in  the  haustoria.  So  also  in  this 
liliaceoua  plant,  better  known  to  many  as 
Brodiwa,  the  haostorial  enzyme  is  imahle  to 
dissolve  the  cuticularize«]  membrane  of  the 
integument.  Possibly  such  cases  of  irp- 
tioti  of  non-dissolvod  cuticularized  mcinbrane 
may  be  widesjiread. 

Professor  Lloyd  in  discus-sion  suggested 
that  dillcrcut  partti  of  the  ovule  may  be  able 
to  secrete  differ«it  kinda  of  enaymea,  ready 

to  attack  difTerent  kinds  of  tissue*  sinjulta- 
neously;  at  least  three  different  emqrmea  have 
been  obtained  by  mechanical  meana  from  tba 
yeaHt-))lanl.  In  certain  of  the  Rubiaeess  the 
formatiim  of  enzymes  in  the  niegaspore  ante- 
dates fertilization;  and  that  the  poUen-tubc 
develoi«  an  cn/.yme       \m  !1  known. 

The  final  eontrilni'ii.u  i>f  the  evening  wa* 
by  Dr.  N.  L.  Britton  on  the  'Morphology  of 
the  flower  of  Diehondra/  a  plant  commonly 
assigned  to  the  Convolvula^-i-a-.  Its  little 
rotate  fiowera  re^mble  a  saxifrage  and  are 
highly  baoongruoua  with  the  ConrolTulaceat. 

EowiBD  S.  BtnKIBSS. 

SeenUirif. 

KeHTOBASTEKN  sKrIloN  Of  THE  AMBaiCAN 

CIIE.MICAL  SOCIETV. 

TnK  n^gular  monthly  meeting  of  the  Section 
\'  ;i-  111  Id  on  Wednesday,  March  20.  Profeasor 
If.  W.  Conn,  of  W,-leyan  University,  prr- 
i^ntcd  an  interesting  paper  on  'Some  Asi>ecta 
of  Commercial  Bacteriolog|b'  The  early  hia> 
tory  'if  (111-  nae  of  butter  cultures»  in  Denmark 
wais  reviewed,  and  the  succe:wful  use  of  the 
cultuiea  in  that  country  was  attributed  to  the 
kiw  passed  by  the  government  requiring  all 
cream  use<l  in  making  butter  to  be  Pastpiir- 
izcfl.  This  produces  a  mild  butter  with  the 
flavor  characteriatie  of  the  pure  culture  used. 
In  this  eountr>'  such  a  miM  butter  has  not  met 
with  ready  eale,  and  if  the  cream  has  been 
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P««tenrLsed,  U  is  possible  to  produoe  only  & 
mild  butter,  in  order  lo  jiruc-urc  ttie  viofe  pro- 

noiiDeed  flnvor  aa  de-iirwl  hero,  the  cream  is 
allowed  to  ripen  and  a  'starter'  removed  for 
the  following  dny.  In  tiiis  way  butter  havins  a 
«'harartrri«tie  flavor  may  be  produced  without 
the  use  of  a  pure  culture.  Professor  Conn  be- 
li«vod  that  the  ripening  of  cream  takes  place 
in  two  st.i^it's;  first  beinK  t'lf  rapid  ^'n^wtli 
of  certain  albumen-destroying  bacteria;  and 
the  leoond,  the  rapid  growth  of  lactic-acid- 
piVOdttcing  bacteria.  I&  completely  ripoiu d 
cream  the  latter  only  are  present  and  consti- 
tute the  pure  Danish  cultures  which  give  mild 
butter.-  Tlie  former  aeem  to  be  the  cause  <>t 
the  stronger  flavor  desired  in  America.  Tlu  y 
do  not  atfcct  the  flavor  of  tbo  Danish  butter, 
as  thqr  are  all  deatrorad  in  the  process  <^ 

PHstoiirizatinii.  It  is  iIl1(:■rf•^f ill)?  to  notf  that 
pure  cultures  arc  used  in  this  country  to  a 
greater  extont  bgr  the  produeera  of  oleomar- 
garine and  'process*  butter  than  by  the  dairy- 
men. 

The  second  paper  of  the  evening  was  read 
by  Mr.  8.  C.  Prescott,  of  the  Maaaachusetts 

Institute  of  Tcehnolnjn',  wlin  pnve  fin  inter- 
esting review  of  'The  Knture  of  Kiusyme  Rc- 

•etion*.' 

IIenby  Fay. 
i>ecrelarg. 

O.VO.\t).V<;A  Ai  At)KMV  OK  S<  IKN<  K. 

TuK  Mth  regular  meeting  of  the  Academy 
was  held  in  the  ITistorical  Rooms,  March  i'l, 
1902. 

Dr.  Charles  W.  Harffitt  spoke  on  'Bird 
Migrations  and  Food  llabit-s.'  enipiiiiMzing 
the  remarkable  exactness  in  time  with  wliirh 
cCThilii  iif  tilc  liird^  annually  an-ivr.  Tlir 
time,  manner  and  causes  of  migrations  wen' 
fully  discussed.    In  speaking  of  the  'Food 

Habits'  of  birds,  Dr.  Hurgitt  pleuiled  for  a 
fair  balancing  of  the  results  found  in  the 
analyses  of  the  stomach  contents,  as  a  single 
berry  rs.  the  harmful  insects  destroye<I,  and 
accentuated  the  importance  of  avoiding  pivj- 
ndiocs. 

FrofesBor  G.  A.  Bailey  spuke  of  the  'Traits 

of  Birds.'  mentioning  the  cowhird  n«  a  case 
of  degeneration.    It  was  gradually  giving  up 


nest-building  and  beeomisg  more  slovenly, 

as  was  also  true  for  the  American  cuckoo.  lie 
als<»  ppnkn  of  the  difference  in  the  shajic  of 
birds'  eggs  and  suggested  that  it  was  due 
largely  to  difleienoea  in  the  kind  of  neata. 

P.  F.  Scnvsmn. 

THi:  NEW  YORK  ASSOCtATIO.N  OF  BiOLOQT 

The  second  reguLir  im  i  tiug  of  the  Associa- 
tion for  1f*02  was  held  in  tin-  Board  of  Educa- 
tion building,  ou  Friday  evening,  April  4. 
There  was  a  general  discussion  on  the  subject 
of  Til  Id  Work.'  introdnced  by  Miss  Kate  Bur- 
nett Ilixon  and  Miss  Mary  D.  Wooiack. 

6.  W.  UUMTES,  Jb., 

Setrelatj/. 


DI8CL88I0X  AhD  CORRESPOSDESCE. 
A.V  AUEaiCJUl  JOt'KKAI.  OF  FUYSICS. 

I  AX  not  aware  whether  any  discussion  has 

been  published,  but  it  must  have  been  keenly 
felt  by  everybody  a.^ociated  with  tlie  physical 
sciences,  at  least,  that  one  of  the  important 
i^ues  in  the  near  future  is  the  systcroatiza- 
tinn  and  consolidation  of  the  journals  of 
American  science.  It  seems  to  me  that  what 
we  need  is  a  clearing  honse  or,  better,  a  trust 

of  Anicrirnn  rescjiroli  lltcrnturi',  and  tlio  pool- 
ing in  the  present  instance  will  be  all  the  more 
justifiable  as  it  will  be  nearly  pure  altruism. 

Few  of  the  higher  order  of  Journals — T  mean 
those  which  offer  non-!>opular  scientific  arti- 
dee— really  pay.  Mntiy  of  them  are  conducted 
at  a  loss.  Perhaps  for  this  very  reason  lome 
l»lan  of  amalgamation  may  Ik>  fca-^ililc. 

In  physica  tlie  couditious*  are  iu  every  way 
deplorable.  Much,  perhaps  most,  of  our  best 
work  goes  out  of  the  country,  with  the  result 
that  American  journals,  being  iu  a  sense  super- 
flnous  to  the  foreigner,  are  but  little  reed 
abroad.  I  have  no  statistics;  what  I  state  are 
merely  the  convictions  of  more  or  less  desul- 
tory observations;  but  I  am  afraid  thi^  are 
even  regarded  with  just  U  little  superciliuUB- 
ness  at  home. 

•  Much  to  the  same  effect  might  b«  saiil  ot 
cliemical  nmi  of  geological  journals*  though  I 
nsturally  abriak  from  it. 
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Tbsro  is  some  reason  for  this  state  of  thini^ 
U  Wt  irere  brutally  frank  we  nught  agree  that 

a  Jiian  wi»(i  us  is  hurillv  ciniTirMit  mitil  he  has 
beeiiaekiiuwk'ilisudai^  aninielleolual  c-ouiuiodity 

in  flome  foreign  market  Vwm  aome  poiiiiB  of 

view  this  splf-ilistrusf  and  Inrk  of  independent 
judgment  la  laudable ;  but  there  is  also  a  habit 
•oquited  in  audi  thingB  that  is  pemieiouB.  It 
Ls  not  90  long  ago  that  the  Germans  went 
tuft-hunting  in  France,  a  custom  from  which 
they  awoke  one  day  in  consternation.  Th^ 
have  not  gone  tlx  r<-  Mnoe.  The  question  to 
consider  ia  whether  it  is  not  now  high  time  for 
us,  in  turn,  to  awake  to  a  spirit  of  scientific 
jtatiiotism.  One  does  not  have  to  read  many 
books  to  Icam  with  what  enthusiasm  nn  Enp- 
liabman,  a  Frenchman  or  a  German  refers  to 
the  teal  intelleotaal  aooomplidtmentB  of  bia 
countrymen.  Is  there  such  pride  among  us? 
I  doubt  it.  There  is  rather  a  tenden<qr  to  ex- 
hAUat  all  other  bibliography  first 

Somebody  has  wisoly  s^id  thnt  for  the  Eng- 
lish-speaking race  there  is  but  one  aristocracy, 
and  that  it  has  taken  the  vigor  of  England  to 
found  it  Certainly  the  daughters  of  our  mil* 
lionaires  oflFer  much  convincing  if  not  clo- 
quemt  testimooy.  In  a  somewhat  similar  sense, 
it  seems  to  me  that  the  aristoeraoy  of  Ameri- 
can 9<.Mentists  nl>o  rcsMi-j  in  'Fiit^lini'l.  iIimu^-K 
one  cannot  deny  that  the  continent  has  some 
fMeiiu^on.  Out  efficient  seienti&  men  aie 
ni>t  to  outgrow  the  American  Association  first, 
then  they  outgrow  the  National  Academy,  and 
finally  the  country  itself  is  altogether  too  small 
for  them.  Their  voioea  reach  ua  in  Ibis  JinnI 
stflge,  harmoniously  blended,  from  across  the 
wnter.  It  is  all  veiy  nice  as  a  weU-deviaed 
sciheme  of  gradation,  but  idiere  is  the  spirit 
of  patriotism  in  all  this?  Can  we  over  hoyie  to 
reach  intellectual  maturity  in  the  eyes  of  the 
world  if  we  belittle  the  dignity  of  our  own 
institutions!  Self-confessed  incompetency  may 
be  a  virtue,  but  one  should  at  least  first  be 
sure  that  the  incompetency  really  exists.  If 
Europe  were  to  close  its  gatc*i  systematically 
to  American  scientific  ri^^'  arch,  I  believe  that 
no  greater  blessing  could  l>efall  us.  There  ia 
enough  good  ynA  done  bere^  that  if  it  were 
only  properly  cruf raliz(>d  and  prescntfrl  in 
bulk,  it  would  command  the  attention  of  the 


world.  We  ahould  then  hevo  on  our  own  ahons 
what  we  now  ho  f  roquently  run  for  abroad. 

The  urfTfiit  desirability  of  an  attempt  at 
t^tralization  is  precisely  the  point  which  I 
want  to  aoeentuateL  In  i^iysies  we  now  have 
two  i)rominent  jftiirnals,  one  of  them  olJ  and 
widely  distributed,  but  covering  a  scope  much 
boyond  physics.  Its  contributors  are  naturally 
the  older  eonaerrative  physicists  of  the  coun- 
try, liecently  the  desirability  of  a  journal 
devoted  to  physioi)  alone  was  responded  to,  and 
n  thriving  magazine  now  exists  among  us, 
whose  contributors  are,  as  a  rule,  the 
energetio  younger  physicists  of  the  coun- 
try. Between  the  two  journals,  I  fear,  tbers 
will  lie  an  inevitable  breach,  for  tin  man  who 
has  materially  contributed  to  the  older  journal 
will  be  willing  to  see  that  magarine  go  down» 
and  with  it  the  acoeasibilitjy  of  the  bulk  of  la» 
own  work. 

I  mention  this  now,  sinoe  with  the  advwt 

of  the  Carnegie  Institution  there  will  b^ 
almost  unavoidably,  anotliiT  center  of  vigroroua 
Iiublicatiou  in  physics.  I  bay  umvoidably  at  a 
venture,  for  I  am  quite  ignorant  as  to  any 
plans  in  that  direction.  There  would  then  be 
furtlier  divergence,  and  oh,  the  pity  of  it!  If, 
however,  it  diould  be  in  some  way  possible  to 

unite  the  two  e.tistiiiK  journals*  with  the  con- 
sent of  all  interested  and  at  their  instigation, 
into  a  single  Amtriean  Journal  of  Phyttict, 
under  ttie  auspioeo  of  the  institution,  I  believe 
that  the  greatest  good  would  thereliy  accrue  to 
the  country.  It  is  the  national,  apart  from  the 
sectional,  spirit  which  I  am  anxious  to  see 
fosicnxl,  I  do  not  k-r^'v  how  the  ctiitois  of 
these  journals  may  look  on  such  a  schema. 
Ther  avs  my  friends,  though  th^  may  be  riiak* 
inpr  their  fists  at  mf>  now;  hvit  T  am  innocent 
of  guile.  If  through  the  Carnegie  Institution 
we  could  get  an  Amarjoon  Journal  of  Physic*. 
continuous  with  the  physical  i)art  of  the 
American  Journal  of  Science  and  of  the  Phyt' 
ical  Review,  definitely  established,  and  if  every 

*I  do  not  refer,  of  course,  to  journals  with  a 
unique  purpose  like  Science,  or  the  AatropKytieal 
Journal,  or  ftrreetriol  Magnetitm,  or  tha  Cir- 
etdaifl  of  naiversltle^,  etc.  It  Is  the  ovarbjipbig 
of  journal*  of  the  same  Und  that  I  have  wholly 
ia  mind. 
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i^merican  pli^iiieisl,  including  thi«e  who  nre 
«itiier  Mhamed  of  their  birthright,  or  of  so 
vast  a  stature  and  cast  in  surh  an  heroic  mould 
that  they  must  seek  their  compeers  abroad — 
if  all  Anerioaii  pliysiekli  wsfe  to  uidteto  pal>> 
lisli  in  a  national  journal  only,  I  believe  the 
result  would  mark  an  epoch  in  the  history  of 
tho  iiiipoiianoe  of  American  oratoibutioni  to 
physics.  OAftb  BiAVR. 

B»owg  UirmcBUTY, 
PioraMtif  CBt  R>  !• 

TlIK    CKNTE.\.\HV    or    III  <;il  Mli.l.KU. 

On  the  10th  of  October.  1802,  Hugh  MiII«r 
was  Ih  1  11  ;it  Oroinnrty,  Scotland. 

Tlu-  f"lk  of  that  picturert(jue  town,  whose 
iiurrountiiiigs  were  the  inspiration  of  lluyh 
Uiller's  renuffkable  achievencnts  in  science, 
literature  ant!  pliilosophy,  nnd  the  Scottish 
people  generally,  have  proposed  to  oommemo- 
rate  this  cnn-buiMlrodlik  anniTenaiy  of  the 

birth  of  tlicir  (list iiiKni-lu-il  <'i mntiyman  by 
erecting  in  the  town  of  hie  birth  a  permanent 
memorial  of  hia  work  and  worth. 

It  ia  now  iMpad  that  this  proposition  will 
meet  a  response  sufficiently  cordial  and  gen- 
erous to  justify  the  foundation  of  a  Hugh 
Miller  Instituti*  whirh  will  serve,  not  alone 
as  n  rr-stiii^r  plai-c  for  tin.'  ix-rsimal  rrlii-^  of  the 
roan,  but  the  home  of  scicntitic  coliections  and 
a  librair.  The  annireiaaiy  daj,  October  10, 
1902.  will  also  be  oommemoTated  hy  epeeial 
ceremonies. 

The  local  oommittee  to  cany  into  effect  the 
centenary  project  has  issued  a  circular  in 
which  the  foregoing  propositions  are  set  forth, 
and  which  also  contains  thia  atatement; 

"The  proposal  has  the  anpport  of  the  fol- 
lowing: 

"  Lord  Balfour  of  Burleigh,  Secretary  for  Scot- 
land; Sfr  AtehlhaM  G«ncfe^  RR.S..  LL.D.;  Pra- 

fessflr  Ma>.K..n.  LL.D. ;  Sir  Walter  Foster,  MP.; 
Sfr  Joliu  Loug,  M.P.:  C.  J.  Gutlirie,  K.C.,  Sheriff 
of  Ku^s  ami  Cromarty;  W.  C.  Smith.  LL.B.;  W. 
Bobert«on  Nicoll.  LL.D.;  Arthur  Bignold,  Esq., 
M.P.;  Principal  Rainy,  D.D.;  Alexander  Whyte, 
D.D. ;  Colonel  Hons,  C.B.,  of  Cromarty;  The 
Frovos»t  and  Magistrates  of  Cromarty ;  Mr.  James 
Banmi,  /Hwmcwt  Cwrier." 

No  Ameriean  geoloinat  of  the  generation 
now  in  the  fidl  awing  of  its  activitjr  can  have 


failed  to  come,  in  his  early  days,  under  the 
inspiration  of  this  unique  man.  When  text- 
books of  geoloj^y  wcrf^  few  and  dnl5,  Miller 
portrayed  iu  must  delightful  tintii  the  beauties 
of  the  science  and  the  charm  of  its  philosophy. 

To  inrolliifriir  roadrrs  of  K:iyli^h -speaking 
peoples  he  unfolded  the  science  in  a  new  light; 
in  diction  his  writings  are  a  model  stilt  unat^ 
tainfsi  and  seldom  approached  by  his  success- 
ors; iu  vigor^  relentless  sequenoe,  chann  of 
anecdote  and  reminiscence  they  win  never  lose 
altrnctivcness  and  influence. 

The  undersigned  has  been  a.'tkod  \<y  .Mr.  J. 
Bain,  lion.  Secretary  of  the  Hugh  Miller 
Centenary  Committee,  to  act  as  its  agent  in 
Siiliritinp  nnd  rrffirinpr  cub.=;criptior)s  in  the 
United  States  for  tho  end  stated.  llemit- 
tancea  will  therefore  be  gladly  received  by  the 
undersigned  and  acknowled^'incnt  of  the  same 
will  be  made  by  the  Uon.  Secretary.  Cbeclts 
or  other  orders  may  be  made  payable  to 

John  M.  Clarke, 
For  the  Commiltee. 

State  Haix,  Auuirr,  K.  Y. 

TUE  AMEUIC.^^'   ASSOCUTIOS   roil  TUB  APVAXCE- 
UBNT  OF  flCIEKCB.     SBCTIOIf  B,  PHTBICB. 

Atti.ntion  is  called  to  tho  coming  meeting 
of  the  American  Association  for  the  Advance- 
ment of  Seienoe,  in  Pittsburg,  Pa.,  Jime  28 
to  Jnlj'  3.  The  accessibility  of  Pittsburg 
from  all  parts  of  tho  country  and  tho  interest 
which  attaches  to  the  great  manufacturing 
iiidiistrii's  located  thsM^  add  much  to  the 
alrriuiy  favorable  prospects  for  a  large  and 
important  mooting.  The  proposed  meeting 
of  the  Ameriean  niyeical  Society  in  affiliatien 
with  the  Amertrnn  .Xs^^iociation  offers  an  addi- 
tional attraction  to  physicists. 

It  ia  hoped  that  a  fidl  and  interesting  pro* 
gram  may  be  set'un-d  in  Section  B  and  to  this 
end  you  arc  requested  to  send  titles  and  ab- 
stracts of  papers,  available  for  this  purpose, 
to  the  Secretary  of  the  Section.  Titles  should 
]><■  -.  iiT  in  time  to  appear  in  the  preliminary 
proKraiu  which  will  be  issued  several  weeks 
prior  to  the  nii-oting. 

£.  F.  NlOUObS,  8ecrrf'T-<i. 

Hanover,  N.  II. 
W.  8.  FsAXKUH,  VtM'PntidetU, 
South  Bethlehem,  Pa. 
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BOTANiOAL  HOTEB. 
no  oBowuta  in  the  dkited  statm. 

It  is  doubtful  whether  the  ostent  to  which 

tlin  flj;  is  ciitf ivati'il  in  this  <'fnintry  it  com- 
monly known  to  bolunitttti  and  others  inter- 
estod  in  plants.  For  tliH  reason  a  reoent 
hulktia  of  tlie  Uaitcni  States  Deiiarttm  iit  of 
Agriculture,  prepared  hjr  Dr.  QmUi\  Kiseu,  is 
of  more  thu  ordinary  interest.  In  it  the  au- 
thor bringi  tOltetlicr  tlio  rr-suhs  of  his  many 
years  of  personal  observation  and  stud^', 
added  to  those  of  growers  and  experimenters 
in  California.  A  sliort  chapter  is  given  to 
the  history  and  botany  of  the  fip.  and  altlioupjh 
the  chapter  is  short  many  botaniata  will  tind  it 
tobe  oneof  the  beat  arailable  ■niDiiiarifla.  Then 
follou"  rliapters  on  fig  cij1tun>  in  fnreifni  (coun- 
tries, %  culture  in  California,  the  caprihcatiou 
(tf  the  fig,  tnopagation,  dimaaes,  diyiiV  *»d 
curing,  etc.  The  lirst  rig  trees  in  California 
were  brought  by  the  Franciaoan  miacionarice 
a  century  or  so  ago,  and  from  these  eauw  the 
'Mission  figs,'  a  coarse  but  hardy  and  fruit- 
ful variety.  Other  iinporfations  of  trees  were 
made  from  time  to  time  during  liie  latter  half 
of  the  past  century,  when  the  United  St«toA 
Department  of  .\pTicnltupe  took  flic  nK>ti'-r 
in  hand  (1894)  and  imported  sixty-six  var- 
ieties from  Italy,  Spain  and  Franeei.  About 
the  aarao  time  importations  were  made  alwi 
of  the  Blaatophagas.  (t.  e.,  minute  ii)!«ei-ti 
which  aid  in  the  pollination  of  the  flowers), 
without  which  figs  can  not  be  grown  on  a 
large  scale.  Still  later  fig  trees  were  importefl 
from  Asia  Minor,  and  now  we  are  able  to  grow 
'Smyrna  figa'  miceessfully  where  the  Blasto- 
phajyn?  are  present.  T>i  tails  of  the  pollination 
(known  as  'caprification'  by  fig  growers)  are 
giTen  in  the  fourth  diapter,  and  here  the 
bT'tani'-fA  will  Irani  many  t!iit!,L'--  a-  lo 
structure  and  plij'siology  of  the  fig  which  an; 
not  to  be  found  in  ordinary  botanical  works. 
Chapter  XV.  consists  of  n  list,  in  part  de- 
scriptive, of  the  Tarieties  of  tigs,  including 
over  four  hundred  different  kinda.  Near  the 
close  of  the  volume  the  statement  is  made 
that  'California  no  prmhiees  now  at  least 
one  lialf  of  the  «iuantity  of  dried  figs  con- 
sumed in  the  tTnited  States.* 


SVMMBft  BOTAKV  AT  WOOO'S  UOIX. 

TiiK  announcement  is  made  that  l]ie  fif- 
teenth seaaiun  uf  the  Wood's  Hoii  itiarine 
Biological  Laboratory  is  to  extend  from  Jnly 
2  to  AuK-iist  irt.  Thi-  work  in  botany  is  to  le 
again  under  tho  general  direction  of  Dr. 
Bradkiy  If.  Davis,  of  the  University  of  Chi- 
cago, which  is  a  guarantee  that  it  will  bo  of 
the  high  order  of  exccllenee  maintained  in 
previous  .vears.  Courses  are  offered  on  the 
marine  algte,  the  fungi,  ecologj',  plant  phys- 
ii.lii^ry  and  oytologrj'.  Tlir  u-stial  opporttnii- 
ties  for  investigation  arc  offered  for  the  bene- 
Ht  of  those  who  are  prepared  for  work  of  this 
kin.l.  At,  thf  cL.so  nf  the  session  Dr.  Cowlea 
will  conduct  a  four-week  expedition  to  lit. 
Katahdin  and  the  Maine  coast.  The  supply 
department  of  tho  Laboratory  should  be  more 
widely  known,  as  it  undertakes  to  furnish  type 
material  suitable  for  dass  work  in  high 
sdioob  and  collegas.  The  importance  of  this 
department  is  probably  as  great  to  the  country 
at  large  as  that  referred  to  above,  since  this 
may  readi  a  far  greater  nvmber  of  stodenu 
in  distant  «fhonls.  Any  agency  which  niakfS 
possible  blotter  work  in  the  high  schools  of  tho 
oonntiy  affects  powofally  the  work  in  the 
higher  institutions^  and  is  to  be  eDcouniged. 

A  JOUBMAL  rOS  BTVDCMT8  OP  MOMIS. 

I'tH  ic  vi-aP'  apri  a  littlr  juiiiTial  was  t^tartid 
under  the  name  of  The  BryologUl  and  con- 
tinued to  appear  quarterly  until  the  end  of 
1901.  The  publishers  then  made  the  an- 
nouncement that  with  the  January  number  it 
was  to  be  issued  every  two  months.  This  is 
a  sign  tiint  xhc  niipjiort  has  been  such  as  to 
warrant  the  added  outlay,  and  is  a  pralifying 
indication  of  increased  interest  in  the  plants 
to  which  the  ionmal  b  devoted.  Looking 

nvrr  tho  nuii:lifrs  of  tho  past  ycar?s  one  ran 
not  help  considering  such  a  journal  a  valuable 
aid  to  the  beginner,  and  to  the  older  atudent 
of  mosses  as  well.  Although  we  have  not 
many  profeseional  bryologues  (to  use  tlie 
handy  French  wovd),  there  should  be 
many  amateurs  interested  in  these  very  inter- 
esting plants,  and  for  such  particularly  this 
little  journal  must  be  quite  indispoixsai'ie. 
On  the  other  hand  so  many  new  species  of 
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mooes  are  described  in  tta  number*  that  the 

profp::^;, lun!  alst)  must  hare  acce-*3  to  it. 
Latterly  the  illustrations  have  been  improved, 
some  of  tiie  hulf-tonea  beintr  especially  fine, 

sii  fliiif  in  this  pnrtif^iilnr  it  is  a  dt  -iriiMe  addi- 
tioQ  to  tbo  periodical-shelf  uf  any  botanical 
libraiy.  Compaxed  with  the  much  older 
French  journal  Revue  Bryologiqur,  the 
American  publication  mnkes  a  very  good 
showing  indeed,  and,  while  perhaps  not  quito 
SO  tcc'hnicnlly  scientific,  ours  is  quite  tbO 
superi'ir  in  illustrations,  iirintiiiK  uml  arranpre- 
ment  of  nmttcr.  For  tliis  country  our  journal 
is  mucb  more  ua^ul  than  the  French  one. 

THE  DOTAMISta  AT  PITT8BVRG. 

It  ia  not  too  early  for  the  botanists  of  the 
oountiy  to  be  planning  for  the  Pittsburg 
meettngs  in  and  in  connection  with  die  Ameri* 

ean  AlSOciat ion  fur  the  A<lvani-f'enent  of  Sci* 
once,  on  June  30  and  July  1,  2,  3.  Coming  so 
closely  after  the  end  of  tlie  college  year,  this 
dionld  liitd  an  unusually  large  number  of 
botanists  free  to  attciul  the  iitrctinK^,  aflor 
which  the  practically  unbroken  vacation  still 
lies  before  each  onss.  On  many  aoooonta  this 
•ihonld  be  a  large  meeting  of  the  bntanisf^. 
The  place  of  meeting  is  within  easy  reach  of 
both  eastern  and  western  botanista,  and  the 
region  is  one  which  should  offer  many  botan- 
ical attractions  quite  out  of  the  usual  lines. 
If  the  local  botanists  do  their  duty,  as  doubt- 
less they  willf  there  should  be  some  interesting 
exnirnion"'.  nTitl  opportunities  for  tlio  oramina- 
tion  of  recent  Hiid  also  of  fossil  vegetation. 
Botany  includes  the  Togetation  of  the  paat 

as  wpII  35  thnt  of  t!ie  present,  and  here  will 
be  on  opportunity  for  studying  the  fonner 
which  should  not  be  allowed  to  pass  unim- 
provcil.  T!(itatii'-'s  t-li'  idd  not  require  the 
geologists  to  be  the  only  ones  interested  in 
the  plants  of  the  earlier  ages. 

A  mtw  pisntiBVTioir  pukol 
VmiDi  the  title  of  'Ohio  Fungi  Ev-ticcnti.' 
Professor  W.  A.  Kellerinan,  of  the  Stat« 
University,  Columbus,  Ohio,  has  Ix^un  the 
distribution  of  sets  of  specimens  of  the  fni^ 
of  Ohio,  each  ai  i  oiMpatiird  hy  a  copy  of  the 
original  description  of  the  specie.  Fascicles 
I.  and  n.  have  now  appeared*  and  it  is  pos- 


sible to  make  out  the  place  and  value  SUdl  a 
collection  will  have  for  working  botanists.  In 
the  prefatory  statement  accompanying  the 
first  faseiele  we  are  told  that  the  fascicles  will 
a[iponr  from  time  to  time  as  material  may  be 
available.  "Original  descriptions  of  all  the 
species,  or  that  given  in  eonneetien  with  the 

first  use  of  the  binomial  nr  trrhnirnl  <^r'si(rna- 
tion,  will  be  printed  on  the  labels,  in  addition 
to  the  data  usually  given.*'  Sveiy  botanist  will 
see  at  once  the  importance  of  n  distribution 
of  this  nature,  and  it  is  to  be  regretted  that 
the  edition  is  so  small,  the  number  of  copies 
being  but  few  more  than  those  sent  to  work- 
ing- botanists.  The  fir^t  fasoicln  rontnina 
sixteen  si)ecimcn8,  of  whi«-h  five  ure  of  Puc- 
rinia,  three  of  JicidiuM,  four  of  Ciniraclia, 
and  one  eacli  nf  Perom^pora,  PhyJloiiticta, 
:>eptoria  and  UstHayo,  The  second  fascicle  ia 
larger,  ineluding  twen^i^ix  spedmena,  ef 

which  Seven  arc  spccir-s  of  Purrinh,  five  of 
VromycM,  three  of  Uslilago,  two  of  Gymno- 
ironia,  two  of  Oymnotponngivm,  and  one  eadi 
of  ^cidium.  Olaeosporium,  MeJampsora,  Pig' 
gotia,  Polf/stictus,  iShreum  and  Urocysltn. 
The  specimens  are  ample  and  arc  put  up  in 
neat  packets.  Although  these  sets  are  in- 
tended for  exchanges  only,  aii<1  not  for  sale, 
wo  are  informed  that  a  few  copies  may  be  ob- 
tained hgr  thoBB  who  wish  to  pnrdiase  them, 
at  one  dollar  per  fascicle. 

Charles  E.  Besset. 
Tmi  UHmBsrrT  or  KnuAeicA. 

AKROMUTICB. 

Mu.  WiuitR  WiuuiiT  prcisented  to  the  West- 
ern Society  of  Engineers,  September  18, 1901» 

.1  notable  pap^^r  describing  experiments  resem- 
bling those  of  Liliendahi,  but  decidedly  more 
suoeesaful.  Advances  have  been  made  rapidly 
in  many  directions  during  the  past  fifteen  or 
twenty  years  in  some  directions  of  interest  in 
eonnectiou  with  aeronautics.  The  motors 
have  been  greatly  reilueed  in  weight  and  spe- 
cial c.^r:'<trueti<»nH  have  hern  iiiailn  hy  T.ari^floy 
and  others  in  which  the  motor  weighs  but  ten 
poundi  and  even  less  per  horse-power,  wIm^ 
not  many  .M'ars  at'o,  wi<rhf:5  of  stixty  pounds 
were  exceptional  and  an  engine  weighing  forty 
pounds  per  horse-power  was  a  marvel  Little 
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moi^  lias  been  done  in  the  study  of  thr  prin- 
ciples of  safety  and  stability  of  the  ibing 
machine  than  was  iiccumpiisihed  by  Liliendahl, 
by  Pilclier  and  by  Clianutc,  in  Ornuauy,  in 
England  and  in  the  United  States,  reapective- 
ly.  It  is  fthumt  tan.  years  since  Uaxim  moimted 
Ilia  machine  and  actually  flew  n  short  di=!tnnro 
at  high  speed  and  with  disastrous  results  to 
Ilia  tnaebine  and  danger  to  htmaelf,  and  tibe 
experiment  has  not  been  repeated.  I.nnglcy's 
experiments  and  discussions  have  provided  us 
with  a  correct  knowledge  of  the  physical  and 
the  mathematical  principles  involved  in  flight, 
so  far  as  measures  of  lift  and  of  head  resist- 
ance are  concerned,  but  the  applied  theory  is 
itill  to  be  illustrated  in  maj  full-iized  and 
priK  ticjilly  useful  apparatu<^.  The  steadying 
action  of  the  balloon  is  relied  upon  wherever, 
aa  in  the  eaae  el  Mjpeia,  of  Frankfort,  N.  Y., 
the  oldest'  and  most  succcasfnl  nmonp  pionci  rs 
in  this  line  of  develofnnent,  and  in  that  of 
Dumont,  the  inventor  and  exploiter,  oub  aeeka 
to  traverse  the  air  safely.  Only  when  stability 
and  permanence  of  stability  can  be  insured 
can  aviation  beeome  practicable.  The  experi- 
nienta  of  the  Messrs.  Wright,  of  Dayton,  O., 
mostly  conducted  at  the  ahurv  on  the-  coast  of 
Morth  Carolina,  have  seemingly  advanced  our 
kn  iwlt'dKe  greatly  in  this  direction. 

The  Wri^'lit  npimrntus  is  duulde-deckfd  liko 
that  of  Chanutc,  l<ut  the  endeavor  was  to  pro- 
vide for  direetioa  and  balance  without  shift- 
ing the  body  of  flif  nvinN'r  with  ovrry  ohnnpp 
in  the  direction  and  force  of  the  wind.  It  was 
fonnd  that  praetioe  would  make  perfect  the 
cxpcrimenUT  hero,  as  in  every  other  field  of 
action;  that  constant  practice  should  be  pro- 
vided for;  that  the  horixontal  position  should 
be  assumed  by  the  operator  and  that  it  is 
a<?tually  prncticabJi- ;  (Imf  n  sn^nll  steering 
vane  could  be  set  in  advance  t»f  lliv.  ucroplanes 
adopted  and  succeesfnlly  employed  in  direct* 
ing  flight  and  in  rfumternctinpr  the  nuetiintint? 
action  of  the  wind  in  disturbance  of  the  posi- 
tion of  the  center  of  preoenre  on  the  planes; 

that  twistiiiK"  ^ho  \<].tni  <  i-  a  tnui  i'  (.'fret  I  ve 
method  of  meeting  the  changes  of  pressure 
piroduoed  by  wind  disturbances  of  email  extent 
than  any  system  of  movement  of  the  body. 
The  machine  finally  adopted  spnad  808 


square  feet  of  canvas,  was  22  feet  long,  7  feet 
high  and  double-decked.  The  wings  or  planes 
were  given  the  section  observed  in  the  wing  of 
the  pipoon,  (.  f.,  sliglitly  curved  from  front  to 
rear  and  with  the  curvature  Hiiarply  increased 
at  the  leading  edge  in  a  (fogree  determined, 
iinccssarily,  by  oxporiment.  Glidinp  or  sonr- 
iug  was  successfully  attempted  with  this  con- 
atmetion.  in  winds  of  veloeitiea  ranging  from 

IJ  fii  27  miles  an  honr,  and  di>taiiccti  were 
attained  with  small  elevation  at  the  start  up 
to  a  mazimnm  range  of  about  400  feet;  the 
operator  <l«d'"g  no  special  difficulty  in  either 
steering  or  balancing  the  machine.  The  rate 
of  drop  was  as  low  as  two  feet  per  second  in 
some  instances. 

Those  investigations  have  probably  iiii- 
closed  a  method  of  study  of  the  action  of  the 
aerodrome  which  is  oomparatively  safe,  whidi 
permfta  thr  investigator  to  dispcnpe  with  a 
motor  if  he  so  desires  during  the  preliminary 
work  of  tracing  ont  the  principles  underlying 
stability  an<]  safo  operation  of  the  aviator  in 
a  moving  atmosphere.  The  work  is  a  distinct 
eontribtttion  to  esating  knowledge  in  thto 
fascinating  ileld  ef  researdk 

KH.  T. 


V.  8.  CIVIL  SBRViCB  BXAMIWATIOVH. 

The  Civil  Sennce  Commission  announces 
an  exaiiiiuatiou  on  May  6  and  7,  for  positions 
in  the  Philippine  service  of  agrieultnial 

elicmist,  nnnlytieal  chemist,  physical  chemist, 
physiological  chemist  and  pharmacologist  with 
salaries  of  91,500  to  fl^OO.  In  anniOnneing 
this  examination,  the  Commisaion  sends  Ae 

following  Rtatonipnt: 

Thei*  cxaniiiiuli«in)i  oirer  an  excellent  oppor> 
tunity  to  enter  u  nerviee  Which  has  many  attract- 
ive features  and  to  M>e  a  most  interesting  part  of 
the  world.  The  Philippine  Service  \h  classified, 
and  til)'  l.iw  contemplates  promotions  on  the  liaaia 
of  merit  from  the  lowest  to  the  highest  posiUcas. 

Tliirty  days'  leave  of  absence  is  granted  eaeb 
ycnr.  exclusive  of  Siitnliiys  ntid  holMiiy^^,  and  (hose 
employees  who  arc  promoted  to  91,800  per  annum 
are  entitled  to  thirty-tve  days,  or  about  forty  days 
including  Sundays  and  holidays.  Leave  a\m 
cumulative,  and  at  the  end  of  thrc«  yearu  thu^ 
vAo  have  to  their  credit  cumulative  leave  for  two 
yean  may  vint  the  United  States  without  having 
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thm  time  in  going  to  and  returning  from  San  Fran- 
«Imm>  elwTged  agaiiiflt  their  Wam.    GUna  Md 

.Tapan  are  near  at  hnml  and  nr<^  favorite  place*  to 
viHit  during  vacatiuiia.    S<tlurduy  is  a  tialf-holi- 

Appointees  will  be  required  to  pay  their  travel- 
ing expenses  to  Sen  Fninei««o,  but  tbe  Govern- 
ment furnishes  them  transjiortation  free  of  char;<e 
on  its  transports  from  that  point  to  ManiU,  but 
ctxaete  •  cltnrge  of  $\M  •  dny  lor  meals  while  en 
route,  wliich  is  loturnoil  to  the  appointee  upon  bis 
arrival  ut  Manila.  EiujiloyetH  who  are  residentH  of 
the  United  States  nt  the  time  of  their  sppoiotment 
shall,  after  six  months'  satisfactory  serviee,  be 
reimbursed  for  their  traveling  expenses  from  tbe 
place  of  their  mideiiee  to  the  point  of  emhnrkn- 
tion  tot  Msnils. 

The  Philippine  elimate  is  goo4i  and  nearly  all 
of  tlif  (  lupliivifs  arc  in  i-xci'tlent  health.  Medical 
attendance,  when  required,  is  fumisbed  employees 
Without  eost.  Good  Meoomodntioaa  (room  and 

board)  rnn  be  secured  in  Manila  for  about  a 
month,  while  employees  assigned  outside  «f  Ma- 
nife  obtain  cheaper  accommodations.  The  office 
Bocnuiodatioiu  in  Manila  are  good,  and  the  work 
ia  doDB  trader  pkuant  oonditions. 

Tbe  Commiflstoin  tiao  invites  attention  to  the 

oxainirinti'm  wLich  will  be  heW  on  April  '_>"2, 
for  tho  position  oi  assistant  (scientific),  De- 
partmoit  of  Acricultur& 

This  examination  is  designed  for  the  pur- 
pose of  securing  persona  who  are  qualified  tur 
tlie  wsientifio  woik  ol  die  DepartuMOt  of  Agri- 
culture. Appltcationt  will  be  received  from 
prndnatftS  of  confpc<?  or  imi\ersitits  whcrt^  it 
is  ahowu  tliat  tiie  applieanta  have  pursued 
ooutaea  of  in>tnictimt  which  will  qtudify  them 
for  the  sHeritifif  wr^rk  <if  flic  Dopnrtniftit  of 
Agriculture.  Each  applicant  will  be  required 
to  show  the  soope  of  the  studies  pursued  and 
\htj  liMitftli  of  tiiiie  lievottMl  to  tlitMh.  and  his 
standing  in  each  of  tlie  studies.  At  tbe  time 
the  applicatkm  is  filed  the  applicant  must  also 
•ulnntl  tiwuwith  a  thesis  prepared  by  hinwelf 
upon  some  special  subject,  either  technical  or 
scientific,  selected  by  the  applicant,  relating  to 
the  work  he  is  qualified  to  perform,  or,  in  lieu 
thiTOiif,  such  litoratnro  r»n  the  special  piilg'rft 
selected  as  he  has  published  over  hi»  own 
•isnatun. 

Tn  fiinnwtion  with  this  exaininnf i  tn  ajip!!- 
cants  may  also  qualify  as  scientific  aids  in  the 


Department  of  Agriculture,  in  order  to  qualify 
for  which,  bowerer,  applicants  must  be  giadu* 

ates  of  colleges  receiving  the  benefits  of  gnnla 
of  land  or  money  from  the  United  States,  and 
submit  with  their  applications  the  material  as 
aet  fordi  in  section  ?8  of  tbe  Manual.  In 
thp  ra.Be  of  applicants  for  assistant  it  is  not 
necessary  that  they  bo  graduates  of  colleges 
leoeiTiiig  tbe  benefits  <tf  grants  of  land  or 
money  from  flie  United  States.  Imt  they  must 
submit  with  their  applications  the  matter 
required  by  the  examination  for  scientific  aid. 
Lik  addition  to  the  foregoing,  the  applicants 
may  be  examined  in  any  of  the  following  sub- 
jects: Chemistry,  (a)  analytical,  (fc)  agricul- 
tural, (c)  induBtriai;  physics,  (a)  especially 
as  appliod  to  metpomJop^',  soils,  (c)  irriga- 
tion; botany,  plant  physiology  and  pathology, 
bortiealtuK;  baeteriolociy  (plant  and  animal) ; 
forestry;  zoolopr^-;  ornithology  and  mam- 
malogy ;  entomology' ;  physiology  and  nutrition 
of  man;  animal  patbdogy;  animal  prodtietton 
and  dairying;  rural  eiigineerinflr»  specially  as 
applied  to  road  making  and  irrigation;  prac- 
tice of  agriculture;  agricultural  statistics; 
library  science  and  methods. 

From  the  oligibles  resulting  from  this  ex- 
amination it  is  expected  that  certification  will 
be  made  to  pooitiona  in  die  Department  of 
.Afrricnlf urc  along  the  lines  indicated,  ertd  to 
otlier  departments  where  similar  qualifications 
are  desired. 

The  Secretary  of  War  has  sent  to  the  House 

a  rcfonimcridation  that  Surgeon-General 
Stemberii;  be  granted  the  rank  of  major-gen- 
eral before  his  retirement  on  reaching  tbe  age 
limit  June  nest 

TiiK  Tniversi^  of  Edinburgh  has  conferred 
its  LL.T).  on  Professor  William  James,  the 
eminent  psychologist  of  Harvard  University, 
and  on  Dr.  J.  O.  Schurman,  president  aii>l 
formerly  professor  of  philosophy  at  Cornell 
University. 

Fropcssob  SiMOK  Nbwooub  wiU  leaTe  17ew 
York  City  for  Naples  on  April  19. 

I'rokkssor  \Vn.i.i.\M  M.Pi  FFER,of  the  Massa- 
chusetts Institute  of  Technology,  has  returned 
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to  Boston  after  a  Timt  to  Europe  to  impeet 

foreign  laboratories,  in  view  of  the  erection  of 
the  new  luboraluriee  of  electrical  engineering 
at  the  institute. 
Dr.  a.  Gbaiuv  Abll,  president  of  the  Na> 

tional  GeOgTiiphifal  Soc."iety,  fjuve  a  'linniT  on 
April  12  to  Mr.  O.  E.  Burchgreviuli,  the  unt- 
arctic  explorer. 

Dr.  Axurkw  .S.  Drm'eu,  president  of  the 
University  of  Illinois,  Im-  1«<  i;  tlinnvn  from  u 
carriage  and  seriousiy  injuroi.  Uiiu  of  hiii 
leg*  has  been  amputated  and  it  is  feared  that 
his  condition  is  serious. 

KiN'O  Edwajio  has  approved  the  award  of  u 
civil  list  pension  of  £75  per  annum  to  Mrs. 
J.  Viriamn  Jones,  \vi<low  of  Principal  Jones, 
tlie  eminent  physioist,  in  nNM>>rniti<>n  of  his 
services  to  higher  education  in  Walcn. 

Psopes!»R  Vaubery,  th«  mil-known  eth- 
nolo^'ist  of  Buda  Pesth,  has  cdehratod  hia 
sevetitielh  Mi  tlnlay. 

The  lustitutc  of  France  has  awarded  from 
the  Desbromnes  foundation  20,000  in.  to  M. 

Curie     1-        I'Murches  on  radium. 

I"tu.  \V.  \V.  K I  I  N,  professor  of  =iirL'-<Ty  In  the 
Jetferson  Jlletlicai  College,  Philadelphia,  at- 
tended the  recent  neetiuff  of  the  German 

Sut'inral  AH^.n-ialir.ti  in  licrlii!  nnd  wa»  dected 
an  lionorary  iik  iiiIh  t  uf  rlir  Ass^ieiation. 

Da.  Seama.v  a.  Knait  has  just  returned 
from  a  nine  mouths'  trip  as  agrieultunil  ex- 
plorer for  the  I>'  prirttnent  of  Atrriculturo.  lie 
visitcil  Japan,  China,  the  Philippiu««,  aiul 
India,  returning  via  Hawaii,  where  he  spent  a 
few  days.  The  main  object  of  his  trij)  was  the 
Study  of  rioe,  although  considerable  attention 
was  also  given  to  other  suhjects  bearing  upou 

certain  ]>hases  of  the  developtneilt  of  agricul- 
ture in  the  southern  States. 

Um)£8  the  leadcnihip  of  Mr.  O.  h\  Cook,  in 
charge  of  its  tropical  work,  the  T)*<partment  of 
Agriculture  has  despatche<l  an  expedition  (o 
Guatemala  and  nln  rn  M'  n1  ■  for  the  pur- 
poM.'  of  sludging  tr>ij»ii-al  afrricuiluro  a»  prac- 
ticed in  those  countries.   Rubber  and  coffee 

eiiltiiff^  nro  to  receive  p.nr' i'-'tilrir  ntt^'Tif i'-'ii,  nn;! 
many  interesting  facts  concerning  the  botany 
and  the  eommereial  cultiTatien  of  the  CentnQ 


Ameriean  rubber  tree  (CiwffRwi  alositca)  axe 

atitieiiMited. 

Pttfifiss.  11  C.  H.  EiuKNMANN  has  returned 
from  a  trip  to  the  wcatern  part  of  Cuba  in 
seareh  of  blind  fishes.  He  waa  aeeompanied 
by  ifr.  Oscar  Riddlu,  ii  -f  tui.r  in  the  Indiana 
Uuiver»itjr,  as  asaistaut  and  intcri>reter.  The 
results  of  the  trip  are  highly  satufaetoix. 
Many  specimens  of  both  species  of  blind  &ibe3 
known  from  Cuba  were  secured.  Their  known 
distribution  was  widely  extended.  It  has  been 
found  tlint  (he  blind  fishes  which  inhabit  the 
caves  of  the  interior  and  nrc  immigrants  from 
thu  abysmal  regions  ot  the  ocoau  bring  forth 
living  young  about  an  inch  long.  At  the  time 

iif  birth  till'  fVCi-  arc  ui-11  d('\  (■!■  iin-^l  an.1  m.iy 
l>e  iuuctioual;  they  degenerate  and  become 
covered  with  a  thick  layer  of  tissue  with  aga. 
The  fishes  arc  becoming  readjusted  to  living  in 
the  light  in  the  sink  holes  along  the  OOUneS  of 
the  underground  watcn*. 

M*aBHA[j.  H.  Samlle,  curator  of  Goitnl 
Anil  rif-iui  rind  ilexicstn  ardicldj^'y  in  tlie 
^VuicricAu  Mu.seum  uf  Natural  Uiiitory,  has 
been  exploring  in  Oaxaca,  Mexico,  since  last 
D(>cembcr,  under  tl»  a  i^pioM  of  tba  duc  de 
I.uubat.  lie  has  already  been  very  sueoesaful 
and  has  found,  among  other  things  at  Cuilapa, 
seven  tombs,  about  a  doaen  atone  graves,  two 
stone  drains  and  twn  1inc-<  of  terra  cotta 
tubing,  aa  well  as  many  jade  siteoiuien^  Ue 
will  return  about  June  1. 

Xature  learns  from  the  Viclorian  XatttralUt 
that  the  Central  Austrstlinn  exjHHlil ioii  under 
the  leadership  of  Prole.>«sor  Baldwin  Siiencer 
and  Mr.  F.  J.  OiUen  reached  the  Maeartlinr 

river.  Xrirthnrn  Tr^rrilory,  lait  \va=  detnined  nt 
Borroloola,  a  small  township  about  fifty  milea 
from  the  mouth  of  the  river,  owing  to  the 
f'»undering  of  the  steamer  which  should  have 
iak«u  tliem  on  to  Port  Darwiu  as  previously 
arranged.  The  matter  of  affording  the  expe£- 
t ion  Some  relief  was  br'nnrht  br-fur.  'oai* 
inonwealth  Parliament  without  n  -  ilt.  How- 
ever, the  Premier  of  Victoria  (Hon.  A.  J. 
Peaoock)  plaoed  himself  in  communieatiim 

with  thr-  Qiici  ii-lriiiil  fli ivi  rninotit.  nnd  it  wsa 
arranged  to  send  a  small  steamer  from  Nec- 
manton  and  bring  the  party  on  to  thai  port^ 
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from  wlieiicc  tltcre  is  frequent  oommiuueatioii 
with  easttirti  Australia. 
Loso  AND  Ladt  Ebltbt  have  eooepted  an 

invitation  to  a  reffptinn  at  Columliia  ITnivftr- 
eity  on  Moudajr  evening,  April  21.  Tbc  recep- 
tiOD  ra  offBrad  by  tli«  Axneriom  ^titnte  of 
£Iectricil  fiigineers  and  other  scientific  so- 
cieties concerned  with  subjects  to  which  J^rd 
Kelvin  has  contributed,  tho  committee  of  ar- 
ran^fements  bein^r  as  follows:  Dr.  Fraiuis  B. 
Crocker,  ditilrman,  Past  Pres.  A.  1.  K.  K.; 
Mr.  Calvin  W.  Kice,  Secretary,  Chairman 
Com.  on  Ifeetings,  A.  I.  E.  E.;  Dr.  Robert  8. 
^y.H«I^v;,r^^,  Plist  Prt'S.  A.  A.  A.  S.  and  Am. 
Hath.  Soc.;  Mr.  Frederick  P.  Keppel,  Sec 
Columbia  UiiiTenity;  Dr.  Arthur  Q.  Web- 
ster, Vice-Pres.  Am.  Phys.  Society;  Professor 
James  McKeen  Cattell,  Pres.  X.  Y.  Academy 
of  Sciencp;  Mr.  T.  Commerford  Martm,  Past 
Pres.  A.  I.  E.  E.  Tho  reception  will  oontinue 
from  8:30  to  11  p.m.,  with  addresses  nt  about 
9:30  v.ii.  by  President  Nicholas  Murray, 
Bttder,  Odombia  tTnivend^,  and  eminent 
men  of  science  reprf^srntitif?  (he  sixieties,  to 
which  it  is  expected  that  JLord  Kelvin  will 
reply. 

Thk  Senate  has  confirmed  the  following 
exncntive  nominations;  Omenzo  0.  Dodge,  to 
bo  a  professor  of  mathematics  in  the  Kavy, 
with  rank  of  eommander,  from  the  17th  day  of 
December,  1889:  Stimson  J.  Brown,  to  be  a 
professor  of  matiiematios  in  the  Navy  with 
the  rank  of  captain,  from  the  SSth  day  of 

August,  1000;  ITenrv-  "M.  Paul,  to  W  a  pro- 
fessor of  mathematics  in  the  Navy  with  the 
rank  of  eonunandar,  from  the  95th  day  of 
Augixst,  1900;  Edward  K.  Rawson,  to  be  a  pro- 
fessor of  mathematics  in  tho  Navy  with  tho 
rank  of  captain,  from  the  2:>Lh  day  uf  Novem- 
ber, 1900;  Aaron  N.  Skinner,  to  be  a  profeaaor 
of  iiiHth'-j'iatics  in  the  NfU'y  with  the  Ynnk  of 
coniiiiaiiiicr,  from  tho  25th  day  of  November, 
1900;  Philip  K.  Alger,  to  be  a  profeaaor  of 

mnthematica  in  the  Navy  with  the  rank  of  OOltt- 
mander,  from  the  22d  day  of  May,  1809. 

Tot  Naples  Academy  lias  awarded  its  prize 
for  natural  sciences  for  1901  to  Dr.  Maruaaia 
Bnktiiiin,  tho  authoreaa  of  papcoi  Hoaling  infli 
atercocheoustzy. 


Dr.  a.  it.  Doty,  health  oflSccr  of  tho  Port  of 
New  York,  has  received  from  the  directors  of 
the  Pan-American  Exposition  at  Buffalo  the 
award  of  a  (old  medal  for  hia  exhibit  tm 

sanitation. 

PaBSUNENr  Booeflvmr  haa  signed  the  bill 

restoring  Dr.  Edward  Kershner  to  his  rank  of 
medical  inspector  in  the  navy.  In  accordance 
with  the  provisions  of  this  act,  the  President 
luis  appointed  Dr.  Keiahnar  to  be  medical 

inspector  in  the  navy  on  the  retired  list. 

Sin  WiLUAM  Church  has  bwn  elcct^'d  for 
tho  lourih  time  president  of  the  lioyal  College 
of  Phyaidana,  London. 

Db.  Wiluau  IIltnteb,  formerly  assistant 
bacteriologist  at  the  London  Hoapital,  haa  been 
appcnnted  by  lha  Colonial  Qflke  to  be  Govem- 
ment  haetariolotMt  at  Hong  Koog. 

The  death  is  aunounced  of  Mr.  Patrick  T. 
Mauaon,  son  of  Dr.  Patrick  Hanson,  on 
Christmaa  Island,  whither  he  had  gone  to 
invQstigat«  the  cause  and  treatment  of  beri- 
beri, on  behalf  of  the  London  School  of  Tropie- 
al  Kedidne. 

M.  Ehilb  Buiou,  foundwr  ai^  director  of 
the  Meteorological  Observatory  at  St  Mauri, 
died  in  Paria  on  April  7,  aged  eighty-seven. 
Be  wtaa  the  author  of  numerous  geographical, 
gsolagical  and  meteorological  works,  and  made 
an  important  scientific  eapedition  to  northern 
Africa  in  1S40. 

!1IIb.  Geobob  FnovssoN  WrtwH,  F.R6.,  tiie 

arithor  of  r<:'>;t»arc]ii-s  on  rhomi^^try,  and  also 
known  as  a  horticulturist,  died  on  March  28, 
apred  eighty  years. 

Therb  have  aho  died  Dr.  Bidiaid  Sdiu- 

inai'hor,  a^tronoiiior  at  the  Kiel  Observatory, 
at  the  age  of  seventy-six  years;  Dr.  Amulf 
Sehurtd,  profeaaor  of  mining  in  the  Bdiool  ol 
'^^iniIll^  at  Freiburg,  aged  sixty-one  years,  and 
Dr.  £.  Miller,  doccnt  in  phyaica  in  the  Uni* 
Teraity  at  Erlangcn. 

The  provision  for  the  U.  8.  Geological  Sur- 
vey in  tho  sundry  oivil  scrvioo  bilh  as  pa^'iod 
by  the  House,  is  $!)GO,570.  The  debate  in  the 
House  on  the  oeeaaion  of  the  passing  of  this 
item  is  of  niuoh  interest  as  showing  how  highly 
the  work  of  the  surrey  is  appreciated.  The 
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appropriation  was  incrooscd  by  $80,000,  while 
the  Ilouaa  was  sitting  is  oommittee  of  tlie 

whole. 

Db.  S.  Weib  MrrouELL  has  eetabliBhed  a 
prize  of  100  in  tbe  School  of  Biologjr  at  the 
UniTeisity  of  Peimajrlvania,  for  au  origrinnl 
invest igatioii  on  the  autumnal  coloration  of 

planta. 

In  frarsuing  its  purpoM  to  eneounse  the 

study  of  local  natural  liistory  the  SprinKHi  lil 
Science  Afuaeum  offers  two  prizes  for  collec- 
tions of  beetles.  These  prizea  are  open  to  ciiU* 
dren  who  aro  pupils  bolow  hiph  school  prade  in 
any  Sjn-wipiic'ld  school.  Specimens  to  show  how 
beetles  and  notes  are  to  be  prepared  maybe  seen 
at  the  museum,  and  two  talk>t  on  'Beetles,  and 
How  to  Collect  Them,'  have  been  arranged. 

Thb  French  Chamber  has  voted  a  subsidy  of 
26.000  fra.  for  tibe  International  BniWQ  for 

the  unification  of  physiolopcal  instruments 

r-,fuMi~1.r.l  :!t  Paris  l.y  Pr..f('^Hr.r  M:ircy. 

J'he  Prussian  goveruuient  oilers  three  prizes 
of  the  value  of  5,000,  3,000  and  3,000  Ifarks 
for  the  best  instrument  for  the  mcasurcinent  of 
the  pressure  of  the  wind;  and  a  further  prixe 
of  8,000  Mavks  will  be  awarded  if  the  instru- 
ment provea  serviceable  after  Iotii;  use.  The 
plans  must  Ihj  submitted  to  the  Deutsche 
Seetvarie  in  Hamburg  before  April  15,  1903. 
The  competition  is  open  to  foreigners. 

KivtJ  Kdwabp,  who  is  patron  of  the  National 
Antarctic  ejqtedition,  has  contributed  £100 
towards  the  fund*  fwr  fhe  equipment  of  the 
relief  ship,  whidi  mutt  sail  in  Jane  next. 

Tin:  ffrvpiity-fourth  niwting  of  fit  rman 
Nuturalialii  and  Pliytiitiians  will  be  held  at 
Carlsbad,  beginning  on  September  2L 

r)u.  LKDBau^  president  of  tlie  Xew  York 
C\\y  Dcpartni«^i(t  r>f  Ifcjiltls.  ha-  asked  the 
board  of  estimate  and  apportionment  for  $1,- 
035,000  with  which  to  provide  repairs  and  ww 
liospifnl'i  for  the  treatment  of  oontagious 

diseases. 

TuK  House  of  Bepresentativee  has  passed  a 
bill  mnkinj;  the  petrified  forest  of  Arizona  a 

national  pat';. 

A  BILL  creating  the  National  Appalachian 
Foreat  Beaerve  hss  been  teported  to  the  Honsai. 


It  authorizes  the  Seeietarj  of  Agrieultnie  to 
purchase  not  more  than  4,000,000  acres  of 
mountain  liihI  fort  -t  l.inds  in  Virginia,  West 
Virgijiia,  Nonh  Carolina,  South  Carolina, 
Georgia*  Alabama  and  Tennessee  fair  a  forett 

rts.  rv.',  at  a  ro?t  not  pxcredinp  $10,000,000.  of 
wliicli  jfc:^,lMxi,<JUO  is  nppropriale<l  by  the  bill. 

A  HILL  has  been  introduced  in  the  Senate 
authorising  the  establishment  of  a  biological 
station  on  the  Great  Tiokcs,  under  the  control 
of  the  United  States  Conuniwiou  of  fish  and 
Fishenea. 

A  BILL  haa  heen  mtroducod  in  the  Senate  by 
Sf'nator  Depew  profiosing  that  the  TInitt>d 
States  erect  a  building  in  Paris,  at  a  cost  not 
exeesdiiv  1200,000.  to  be  known  as  the  Ameri- 
can  !^<iti'>nal  Institute,  on  ground  donated  hj 
tlie  Municipal  Council. 

TfiK  physicians  of  Chicaffo  are  planning  to 
erect  a  building  for  a  meeting  place  and  as  a 
club  lictuse.  It  ]^rnpn-rf?  tn  cooperate  with 
the  John  Crccrar  Library  in  the  cstabliah- 
ment  of  a  medical  library. 

TiiK  growing  demand  for  qualified  teachers 
of  nature  study  in  the  public  schools  has  led 
to  the  foundation  of  a  new  summer  school  nn- 
der  the  direction  of  nieml>er8  of  the  faculty 
of  the  Massachusetts  Institute  of  Technolopj-. 
The  Shiuron  Summer  Sdiool,  as  it  is  called, 
is  designed  to  furnish  te-ichers  and  lovers  of 
nature  wit!!  =!i^i)nil  Iniiiiini,'  in  tlic  pr:ninp]r-« 
of  natural  science  and  a  practical  knowledge 
of  the  eonmoner  forms  of  living  things,  rather 
than  to  provide  spooiallsts  with  opportunities 
for  researcli.  The  curriculum  provides  for 
fundamental  work  in  physiography  and  gen- 
eral biolopj',  and  for  elective  COUrS^  on  treos» 
wild  flowers,  birds,  insects,  mammals  and  sea- 
shore life.  Lalwratory  facilities  are  available 
at  fhe  In-titufo  of  Technology,  and  an  oppor- 
tunity for  outdoor  study  and  experimentation 
is  furnished  by  the  control  of  300  acres  of 
natural  country,  in  the  town  of  Shanm,  whws 
most  of  the  field  work  of  the  school]  will  be 
carried  on.  Information  about  the  course, 
whidi  will  be  given  during  the  four  weeJm  fol- 
lowing  July  9,  may  be  obtniin'il  from  G.  W. 
Field,  director,  or  0.  £.  A.  Winalow,  secretary, 
Sharon  Smmmer  8diool»  Haaa.  hui. 
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BoetoQ.  Among  other  members  of  the  f acul^ 
of  tfa«  flebool  ftie  ProfeBtor  G.  H.  Barttm  of 
the  Institute,  Mr.  J.  O.  Jack  of  the  Arnold 
Arboretum,  Mr.  A.  H.  Kirkland  and  Mr.  Wm. 
l^fmtn  Underwood. 

The  department  of  phj-sics  of  Indiana  Uni* 

versity  held  a  conTenazi<»ie  on  three  eveniugs 
durintr  t}ir  rwent  mfpfinp  of  the  Southern 
ludiHua  Teachers'  Association.    Each  demon* 

stration  reqtiirod  ten  miniitea.   The  following 

piil  jeota  were  given:  *An  improved  interrupter 
with  an  uutomutic  circuit  maker,'  used  to 
operate  X-nqr  tubea  of  ttiglMBt  power;  'Mo- 

tinn.'  the  bicycle  wheel  gyro^iciit>o,  e.-impmind 
pendulum,  etc.;  the  'Komst  lamp'  (the  ex- 
Ubit  was  loaned  by  the  Nernat  Lamp  Co.  of 
Pittsburg) :  tlu5  'Cooper-Hewitt  Vapor  Lamp,* 
given  by  the  consent  of  the  inventor;  the 
'Speaking  arc';  and  'Wireless  telegraphy.' 
The  department  was  especially  anocc^^ful  in 
dcmoT^^if rating  the  Hfwirt  lamp,  considering 
how  dithcult  it  is  to  obtain  the  proper  vacuum 
oonditiena. 

Thb  Peaiy  Arctic  Club,  having  found  the 
str-riTTi  lifirrjtio  Windward  im^i-n  iocaMi;-  for  fnr- 
tiier  work  in  the  north,  has  decided  to  install 
new  engines  and  boilera.   The  woik  will  he 

completed  ly  .Tiino  20  and  ili  part iirf  will  l.o 
taken  iomuxiiately  for  the  north,  about  a 
month  earlier  than  usual  in  order  that  advan- 
tage may  be  taken  of  the  conditions  in  Smith 
Sound,  which  experience  has  shown  are  likely 
to  be  more  favorable  early  in  the  season.  The 
Windward  expects  to  effect  a  junction  with 
Peary,  cither  at  Etali,  nn  the  pnstcm  ?idr.  or 
at  Cape  Sabine,  his  headquarters  of  last  year 
on  the  westward  side  of  Smith  Sotmd,  his 

journey  to  the  pole  ami  rrtiirn  having  by  tbo 
time  of  it«  arrival  been  accomplished. 

A'afure  i^tatce  that  in  connection  with  tho 
Burv^  of  British  lakes  provided  for  hy  the 
Piillar  Trust,  Sir  John  Murray  has  rented 
Ranoocb  Lodge,  standing  at  the  vest  end  of 
Loch  Eannoch,  from  now  until  the  commence- 
ment  of  the  shooting  season.  In  the  first  week 
of  April  the  following  gentlemen  will  join  him 
and  will  bo  associated  with  him  iu  tlm  work, 
viz.:  Mr.  R  M.  Clark,  Aberdeen;  Mr.  T.  N. 
Johnston,  Edinbuxi^;  Mr.  Jamea  Paison^t 


London,  and  Mr.  James  Chumley,  £dinbui|^ 
Other  appointments  will  be  mftds  latwr  in  the 
season.  Sir  Bobert  Miensies,  who  has  taken  a 
great  interest  in  th^  investigations,  and  has 
placed  boats,  etc.,  at  Sir  John  Murray's  dis- 
posal for  carrying  on  tho  work,  has  said  that 
all  Highland  proprietors  should  render  any 
usiiiiitancc  in  their  power  to  the  survey  by 
offering  the  use  of  boats.  It  is  intended  to 
include  within  the  sc /jx^  o(  tho  survey,  in 
addition  to  tho  systcnmtic  physical  and 
biological  investigations,  obaervatioi^  regard^ 
ing  the  oscillations  in  the  level  of  the  water 
(phenomena  called  'seiches'  by  Professor 
Forel)  by  means  of  aelf-r^istering  'Unmo* 
graphs,'  which  will  be  set  up  on  the  ihai«a  of 
the  larger  lakes.  The  first  limnograph  is  now 
in  process  of  construction  in  Geneva  under  the 
personal  supervision  of  Professor  Ed.  Sarasin, 
of  Geneva.  It  will  be  remcrnherctl  tluit  Mr. 
T.aureuoe  Fullar,  of  Bridge  of  Allan,  has  set 
aside  funds  to  aid  in  carrying  out  this  survey. 
;is  n  iiii  triiirial  fo  his  son,  the  late  ilr.  Fred. 
P.  Pullar,  who  was  engaged  (in  collaboration 
with  Sir  John  Hurray)  in  a  ^tematie  nir- 
vey  of  tho  Scottish  lakes  at  the  time  of  his 
acfiflpTital  dpnth  in  Febnmry  of  last  year. 

We  learn  from  the  London  Times  that  Mr. 
Consul  Neville  Rolfe  in  his  last  report  from 

Naples  states  that  the  subject  of  mos<iuitiies 
and  malaria  is  still  attracting  considerable 
attention  in  Italy,  more  esipecially  in  the 
Naples  district,  where  a  large  area  is  anlQeot 
to  malaria.  Next  to  Sardinia,  the  province 
of  Basilicata  is  tho  largest  malarious  tract  in 
Italy,  and  therefore,  the  most  interested  in  the 
extrnninatitui  of  the  disease.  The  ninef  fatal 
season  occurs  in  August  and  September,  but 
the  further  south  the  longw  does  the  danger* 

r.iH  >easiin  rout i ime,  <o  that  iti  T^asili.:'nta 
security  can  rarely  b©  enjoyed  or  reckoned 
upon  until  October  is  past.  Votftiaitoes  are  not 
transported  by  wind,  as  has  been  often  sup- 
posed, but  they  move  from  place  to  place  on 
or  about  vaea  or  animals,  and  on  any  baggage 
whidi  attracts  them.  This  eiplains  isolated 
cases  and  epidemics  which  have  nfciirred  in 
places  distiint  alike  from  marshes  and  stagnant 
water.  Some  interesting  cases  of  fever,  owing 
to  this  oauae^  occurred  at  the  station  of 
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Termini,  near  Rome,  the  cases  having  probably 
originated  from  the  mosquitoei  OOnTCgred  bj 
tho  Terrac-iua  train,  which  proaacs  the  most 
deadly  part  of  Uio  Fontine  marshes.  There 
is  a  spectal  kniline  dye  whidi  when  diluted 
even  to  the  extent  of  0.000?A  prr  mil.,  is  said 
to  kill  the  larva).  Tho  wcll-knowu  paAtillea 
and  powder,  similar  to  ordinaiy  inaecfriiowdtf, 
which  can  either  be  burnt  or  distributed  by 
means  of  bellows,  are  also  mentioned.  This 
powder  is  made  of  the  flowers  of  the  pyrethrvm 
roseum,  a  herb  extensively  grown  on  the 
Dalmatian  coast,  the  cidtivation  of  wliich 
is  being  tried  near  Ceprauo,  a  town  about 
half-way  between  Naples  and  Bome.  It  is 
found  tlitit  valerian  root,  powcrod  and  inlxod 
with  the  other,  renders  it  more  efficacious. 
Experiments  were  made  during  last  summer 
by  Professor  Orassi  to  combat  the  malady 
by  tho  use  of  drugs.  In  this  he  has  obtained 
a  great  measavs  of  soooess,  hut  the  enpense  of 
the  drugs  and  the  difficulty  of  getting  the 
largo  quantity  necessaiy  taken  at  regular 
times  will  form  an  insuperable  difficulty  in 
the  case  of  the  peasantry.  Having  selocted 
one  of  tiic  most  malarious  places  in  Italy, 
Ostia,  at  the  mouth  of  the  Tiber,  Professor 
Gnssi  and  hk  staff  hare  administsrsd  six  pQla 
a  day  to  adults,  and  a  proportionate  dose  to 
children,  the  pills  being  composed  of  a  oom- 
povnd  oaOed  'esanofele,'  a  harmkee  dmg  eom' 

posed  of  quinine,  arsenic,  Iron  and  bitter 
herbs.  Dr.  Grassi  speaks  highly  of  the  results* 
and  dM  tahnlatad  stittbtiot  «f  Aa  Oitift  tnti* 
ment  apiNMur  tety  faTonUei. 


USIVERSITY  ASD  EDVVATIONAJj \EWB. 

The  litigation  over  the  will  of  the  late 
Thomas  Armstrong,  of  Plattrinirgh,  N.  Y., 

in  whioh  ht-  lnquoathed  his  entire  estate, 
valued  at  1250,000,  to  Union  College^  has  been 
tenninated  by  amicable  settlement  outside  of 
OOUrL    The  eollego  officials  agreed  to  give  the 

son  of  the  testator  one  half  of  the  estate. 

CoLf  MBU  U.MVEBSiTY  has  received  a  bequest 
of  t60,000  fnon  Mrs.  Lena  Currier,  aubjeet  to 

n  life  interest.    The  mon^y  is  tO  form  a  fund 

for  the  purchase  of  books. 

Wasuingion  UMtvEBsiTY  has  let  the  con- 


tracts fur  building  three  additional  buildings, 
a  lihraiy,  a  donnitory,  and  a  gj'iunasiura,  the 

approximntc  cotn  of  which  will  be  $.''•.50,000. 

At  the  annual  meeting  of  the  board  of  re- 
gents of  the  Unirerstty  of  Nebraska,  the 

Omaha  .Medical  College  was  affiliated.  Two 
jears  of  the  medical  work  will  be  given  in  Lin- 
coln and  the  clinical  years  at  Omaha.  The 
work  will  lie  atrcngthsned  at  all  points^  and  it 
is  believiil  that  tho  combination  will  result 
in  better  opportunities  for  medical  education 
in  this  region.  Dr.  Henry  B.  Ward  of  the 
univpr^ity  was  elected  dean  of  the  schooL 

At  a  meeting  of  the  board  of  directors  of 
the  Agricultural  and  Ifeehanical  CoUege  of 
Texas,  held  in  Wact>.  April  7,  1»02,  David  E. 
JTouston,  professor  of  politioiil  srir-nfW 

iu  Uiti  Univentily  uf  Texas,  was  elected 
president.  The  newly  elected  prasident  is 
thirty-six  years  of  afrc  a  praduate  of  South 
Oarolina  CoUege  in  lb87,  and  a  iLA.  of  Har* 
rard  Univeisity  in  189S.  In  1894  he  was 
elected  adjunct  profc.s.iur  <jf  polltieal  soicnoe  in 
the  University  of  Texas;  advanced  to  asso- 
eiate  pwrfsssor  in  1897;  pnmmted  to  ^  fnO 
title  in  1899,  and  at  the  same  time  made  dean 
of  the  academic  faculty.  That  his  reputation 
is  more  than  local  is  shown  by  the  fact  that  he 
has  already  given  a  course  of  lectures  before 
th<'  ('ffif-era  and  Students  of  the  .Tohn.s  Hopkins 
University  and  further  that  his  literary  pro- 
ductions have  been  sought  by  leading 
publications  of  our  cowttiy. 

Mr.  J.  Stuabt  Hobkeb  has  been  appointed 
by  the  corporation  of  McOill  University  its 
honorary  representative  in  England.  It  is 
pluiitied  (o  hold  an  enttanee  examinatioii  in 
Ix>ndon  next  June. 

At  Harvard  TTniversity,  Dr.  Oharles  Pkladm 
ha»  been  appninted  assistant  professor  of 
mineralogy,  and  Dr.  B.  R  Diaon  instructor  in 
anthropology. 

Mb.  Onoaai  P.  Bacon,  iustructor  in  madie- 

iiiatirs  and  a.stroiioiny  in  Bcloit  College  has 
been  appointed  professor  of  physics  in 
Wooeter  UniTeraity. 

Dft.  AutERT  R.  SwEETSER  liss  been  appointed 
professor  of  biology  in  the  State  UoiTenity  of 
Oregon. 
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Friday,  April.  25,  1902. 


CONTESTB: 

liuiuiiunii   ir/,//..v,s  i,f  Frttidvnt  Butler,  of 

Voiuml/ia   I  ,1'i'isifti.   641 

Uirting  of  thr  Vouiwil  o/'  the  AuuiricUM  A«*0' 
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IJiAVdi'R  ir,  [nnnrsf  of  president 
BUTLER,  OP  COLUMBIA  VNl- 
VBRBITY. 

For  theM  kindly  Rnd  generoitt  greetingB 
I  am  profoundly  grateful.    To  make  adft' 

quate  rt^si)oiise  to  f  liem  is  beyond  iny  power. 
The  words  that  have  beeu  spoken  humble 
aa  wdl  RB  inspire.  They  express  a  confl* 
denee  and  hopefulneaa  which  it  will  tax 

iiuinnn  r^npneity  tn  tho  ntinost  to  ,in«;tify. 
wliile  tbey  picture  a  possible  future  for 
this  Uiiiversity  which  fires  the  imagiuation 
and  stiis  the  boqI.  We  may  truthfully  say 
of  Columbia,  as  Daniel  Webster  said  of 
Massachusetts,  that  her  past,  at  least,  is 
secure;  and  we  look  into  the  future  with 
high  hope  and  ha-ppy  augury. 

To-day  it  would  be  plejisnnt  to  dwell 
iipnn  the  labors  and  tlie  service  of  the 
splendid  body  of  men  sinti  women,  the  Uni- 
versity's teaehing  scholars,  in  whose  keep- 
ing the  honor  and  the  fjlory  of  < 'olmnlii;! 
rest.  Th*'ir  b^nminy:,  their  devotion.  ;md 
their  skitl  call  gratitude  to  the  heart  and 
words  of  praise  to  the  lips.  It  would  be 
pleasant,  too,  to  tbink  aloud  of  tlie  pro- 
ces-sion  of  men  wbicb  has  'j'<»tip  out  from 
Columbia's  dot^rs  for  well-iiijfli  a  eeutury 
and  a  half  to  serve  God  and  the  State ;  and 
of  tbose  younger  ones  who  arc  even  now 
litrhtin^  the  lamps  of  thpir  lims  at  the 
altar-lircs  of  eternal  youth.  Etpuilly  pleas- 
ant would  it  be  to  pause  to  tell  those  who 
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]abor  with  ua^North,  South,  East  and 

West-  and  our  nation's  schools,  hjrrlior  and 
lower  alike,  liow  much  they  have  tiiut,'ht  us, 
and  by  what  bonds  of  affection  and  fellow- 
aerviee  we  are  linked  to  them. 

All  these  themes  crowd  the  mind  as  we 
reflect  upon  the  significance  of  the  ideals 
which  we  ere  gathered  to  celebrate;  for 
this  ia  no  peraonal  function.  The  paasing 
of  position  or  power  from  one  aervant  of 
the  university  to  nnother  is  but  an  inci- 
dent; the  univei-sity  itself  is  lasting,  let  us 
hope  eternal.  Ita  spirit  and  its  life,  its 
usefulness  and  ita  service,  are  the  proper 
subjects  for  our  «»»sriti'iriplatioii  lo-dny. 

The  shifting  panonuna  of  the  centuries 
reveals  three  separate  taxi  underlying 
forces  winch  shape  and  dirwt  the  higher 
civilization.  Two  of  flie.se  have  a  spiritual 
character,  and  one  appears  to  be,  in  part 
at  leaat,  economic,  although  clearer  viaion 
may  one  day  show  that  they  all  spring  from 
a  coinmnti  ^fnnrce.  These  three  forces  arc 
the  church,  the  state  and  science,  or,  bet- 
ter, adiolarship.  Miuiy  have  been  their 
interdependencca  and  manifold  their  inter- 
twinings.  Now  onf»,  now  another,  <;f«t'nis 
uppermost.  Charlemagne,  liildebi-and, 
Darwin  are  central  figures,  each  for  his 
time.    At  one  epoch  these  forees  are  in 

alliance,  at  runttlirr  in  opposition.  SmM-Mtes 
died  in  [)risuu,  Bruno  at  the  stake.  .Marcus 
Aurclius  sat  on  an  emperor's  throne,  and 
Thomas  Aquinas  ruled  the  mind  of  a  uni- 
vei-sal  ehurcli.  All  i  Ki^  is  tributary  to  these 
thnv,  and  we  grow  in  civilization  as  nuin- 
kind  comes  to  recognize  the  existence  and 
the  importance  of  eaeh. 

It  is  commonplace  that  it»  the  earliest 
family  community,  chiircli  and  state  were 
one.  The  patriarch  was  both  ruier  and 
priest.  There  was  neither  division  of  labor 
nor  separation  of  function.  When  develop- 
ment took  plnf^.  ehnrfli  nnd  state,  while 
still  substantially  one,  had  distinct  organs 
of  expression.    These  often  i^aahed,  and 


the  aepantion  ot  the'two  prineipka  wsa 

thereby  hastened.  As  yet  scholarship  had 
hardly  any  representatives.  When  they 
did  begin  to  appear,  when  science  and  phi- 
losophy took  their  riae,  they  were  often 
prophets  without  honor,  either  within  or 
without  their  own  country,  and  were  cither 
misunderstood  or  persecuted  by  church  and 
state  alike.  But  the  time  came  when 
scholarship,  truth-seeking  for  its  own  sake, 
had  so  far  jnstifi<»d  its<^lf  that  both  churcJi 
and  state  united  to  give  it  permanent  or- 
ganization and  a  visible  body.  This  organ- 
ization and  body  was  the  university.  For 
ni'arly  ten  M'ntiirie«  — a  period  longer  than 
the  histiiry  of  parliamentarj'  govenuuent 
or  of  Protestantism— the  univendty  hsa 
existed  to  embody  the  q>irit  of  scholarsbip. 
Its  arms  have  been  extended  to  evory  ^n- 
ence  and  to  ail  letters.  It  has  known 
periods  of  doubt,  of  weakness  and  of 
obscurantism;  but  the  spirit  which  gave  it 
life  has  persisted  and  has  overcome  ever>' 
obataele.  To-day,  in  the  opening  century, 
tiie  university  proudly  asserts  HaM  in 
every  civilized  land,  not  least  in  our  own, 
as  the  brari  r  r.f  a  tradition  and  the  <;orvnnt 
of  an  ideal  without  wliich  life  would  be 
barren  and  the  two  remaining  principles 
which  underlie  eivilizatitm  robbed  of  half 
their  power.  Tr>  destroy  the  uriiv-i-sity 
would  be  to  turn  back  the  hands  upon  the 
dial  of  history  for  centuries;  to  cripple  it 
is  to  put  shackles  upon  every  forward  more- 
ment  that  we  prize— research,  industry, 
commeive.  the  lilicral  and  practical  arts 
and  sciences.  To  support  and  enhance  it 
is  to  set  free  new  and  vitalizing  energy  in 
every  field  of  human  endeavor.  Scholar- 
ship has  shown  the  world  that  knowledge 
is  convertible  into  comfort,  prosperity  and 
suecess,  aa  wdl  aa  Into  new  and  higher 
types  of  social  order  and  of  spirituality. 
'Tfike  fast  hold  of  instruction.'  said  the 
wise  man;  'let  her  not  go;  keep  her;  for 
ahe  is  thy  life.' 
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Man's  conception  of  what  is  most  worth 
knowing  and  reflecting  upon,  of  what  may 
best  compel  his  scholarly  energies,  has 
ehanged  gresliy  irifh  fhe  yean.  His 
earliest  impres-sions  were  of  his  own  in- 
significance and  of  tlie  stupendous  powers 
and  forces  by  which  he  was  surrounded  and 
ruled.  The  heavanly  fires,  tbe  storm-elond 
and  the  thunderbolt,  the  rush  of  waters  and 
the  (lijinire  of  season*?,  iill  filicd  him  with 
an  awe  which  straightway  saw  in  them 
manifestatioiu  of  the  superhuman  and  1^ 
divine.  Man  was  absorbed  in  nature,  a 
!nytliif»al  and  legendary  natnrp,  to  be  sure, 
but  still  the  nature  out  of  which  science 
was  oite  day  to  arise.  Then  at  the  call  of 
Soerates,  he  turned  )ii.s  back  on  nature  and 
sought  tn  know  hiuisrlf.  to  leani  tlu-  se- 
civts  of  those  njysterious  and  hidden  pro- 
cesses by  which  he  felt  and  thought  and 
acted.    The  intelleetnal  center  of  gravity 

bad  yiaKscd  from  nnttirc  to  man.  From 
that  day  to  tiiis  the  goal  of  scholarship  has 
been  the  understanding  of  both  nature  and 
nuuif  the  uniting  of  4h«a  in  one  seheme  or 
plan  of  knouled^'e,  and  the  explaining  of 
them  as  the  olIsj)rinj.'  (if  the  omnipnffnt  ac- 
tivity of  a  creative  spirit,  the  Christian 
God.  Slow  and  painful  have  he^  the 
steps  toward  the  goal,  which  to  St.  Augus- 
tine seemed  so  near  at  hand,  but  whi<*h  ba.s 
receded  through  the  intervening  centuries 
as  problems  grew  more  eomplex  and  as  tiie 
processes  of  inquiry'  became  SO  refined  that 
whole  worlds  of  new  and  unsuspected  facts 
revealed  themselves.  Scholars  divided  into 
two  eamps.  Tbe  one  would  have  ultimate 
and  oonq^lete  explanations  at  any  cost ;  the 
otbfr,  overcome  by  the  greatness  of  the 
uitdertaking,  held  that  no  explanation  in 
a  large  and  general  way  was  pcasible.  The 
one  camp  bred  sciolism :  the  other  narrow 
and  helpless  speeializatlon. 

At  this  point  the  modem  university 
problem  to<^  ito  rise;  and  for  over  400 
years  the  nnivenrity  has  been  striving  to 


adjust  its  ui  f.'aiiization  so  that  it  may  most 
ett'ectively  bend  its  encrtries  to  the  solntion 
of  the  probitriii  as  it  is.  Fur  this  purpose 
the  uoiversity'^B  scholars  have  unocmiieiouBly 
divided  themselves  into  three  types  or 
cbisses — those  who  investiLrntc  and  break 
new  gi-oimd}  those  who  explain,  apply,  and 
make  understandable  the  fruits  of  new  in" 
vestiLat!(n;  and  those  philosopbieally 
minded  teachers  who  relate  the  new  to 
the  old,  and,  without  dogma  or  intolerance, 
point  to  the  lessons  taught  by  the  de- 
veloping human  spirit  from  its  first  blind 
gpopings  toward  the  light  on  the  uplands 
of  Asia  or  by  the  shores  of  the  Mediter- 
ranean, through  the  insights  of  the  worid*s 
great  poets,  artists,  scientists,  philosophers, 
statesmen  and  priests,  to  its  highly  or- 
ganized institutional  and  intellectual  life 
of  to-day.  The  purpose  of  scholarly  ae- 
tivii^r  requires  for  its  aoeomplishment  men 
of  each  of  theso  three  type*?.  They  are 
allies,  not  enemies;  and  happy  the  age,  the 
people,  or  the  university  in  which  all  three 
are  well  represented.  It  k  for  this  rear 
son  that  the  university  whieh  does  not 
strive  to  widen  the  boundaries  of  Imman 
knowledge,  to  tell  the  story  of  the  new  in 
tmns  that  those  familiar  with  the  old  ean 
under-stand.  and  to  put  before  its  students 
a  pliilnsophieal  in  terp  re  tuition  of  historic 
civilization,  is,  I  think,  falling  short  of 
the  demands  which  both  society  and  uni- 
versity ideals  themselves  may  fairly  make. 

Again  a  prmnp  of  distinguished  scholars 
in  separate  and  narrow  tields  can  no  more 
eonstitute  a  nniversHy  than  a  bundle  of 
admirably  developed  nerves  without  a 
brain  and  spinal  cord  ean  produce  all  the 
activities  of  the  human  organism.  It  may 
be  said,  I  fliink,  of  the  unrelated  and  unez* 
plained  specialist,  a.s  Matthew  Arnold  said 
of  the  Pnritan,  tliaf  Tie  is  in  great  dan- 
ger; because  he  imagines  himself  in  pos- 
session of  a  rule  telling  him  the  wvm  nee- 
warivm,  or  one  thing  needful,  and  that 
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he  then  remains  satisfied  with  a  verjr  erude 

e(»nception  of  whnt  this  nile  really  \h,  ftiid 
what  it  tells  him,  and  in  this  danj;crous 
state  of  assurance  and  self-satisfaction 
proceeds  to  give  full  swing  to  a  number  of 
the  instincts  of  his  ordinary  self.  And  thos.* 
instincts,  since  he  is  but  human,  are  toward 
u  general  view  of  the  world  from  the  very 
narroiT  and  isolated  spot  on  wltieh  lie 
stands.  Only  the  largest  and  hravest  spirits 
can  Upcottip  erreat  «peciaHst.s  in  scholarship 
and  resist  tiiis  instinctive  tendency  l(»  hasty 
and  erude  philosophizing.  The  true  scholar 
is  one  who  has  \>mn  hronirht  to  see  thi> 
fnll  nieaniup  i*f  tlie  words  development  and 
history.  He  nujst,  iu  other  words,  be  a  free 
man  as  Aristotle  understood  the  term.  The 
frve  man  is  he  who  has  n  larpenoss  of  view 
whif'h  is  unmistaknbli'  and  which  permits 
liini  to  see  .the  other  side ;  a  knowledge  of 
the  course  of  man's  intellectual  history  and 
its  ni>-iiinii'4;  n  ^rasp  of  principles  and  a 
staiidanl  U>r  jud.niiL'  them;  the  power  and 
habit  of  retleetion  hnuly  established ;  a  fine 
feeling  for  moral  and  intdleetnal  distino- 
tions;  and  the  hindliness  of  spirit  and  no- 
bility of  purpose  which  nr^  tho  support  of 
genuine  character.  On  Uiis  foundation 
highly  specialised  Imowledge  is  scholarship ; 
on  a  foundation  of  mere  skill,  deftness  OT 
erudition,  it  is  not  The  iniivcrfsity  is  rnn- 
cerne<l  with  the  promotion  of  the  tr\ie 
scholarship.  It  asks  it  in  its  scholars  who 
teach;  it  ineukatea  it  in  its  aeholan  who 
lonrn.  Tt  hclicvos  that  the  lan(;^ua^cs,  the 
literatures,  the  art.  the  science  and  the 
institutions  of  those  historic  peoples  who 
have  suoeessiTdy  oeeupied  the  center  of  the 
sta^re  f>n  which  the  erreat  human  drnma  is 
Iwing  acted  out.  arr  full  nf  si>_mifif».'iTife  for 
the  world  of  to-day;  and  it  asks  tliat  those 
Students  who  eome  to  it  to  be  led  into  spe- 
cial fields  of  inquiry,  of  jirofessional  stndy 
or  of  praHienl  application,  shall  have  rnmc 
to  know  s«^>mething  of  all  this  in  an  earlier 
period  of  general  and  liberal  studies. 


Ifr.  Bmerson's  oration  before  the  oldest 

American  society  of  5?fhnlars,  made  nearly 
sixty-five  years  ago,  is  the  magnetic  pole 
towai'd  which  all  other  discussions  of  aohol- 
ardiip  must  ineritahly  point.  His  sopeib 
npnlofTv  foi"  scholarship  and  for  the  scholar 
as  Man  Thinking  opened  an  era  iti  nur 
nation's  intellectual  life.  The  scholar  as 
Mr.  Emerson  drew  him  is  not  <yprcsscd 
by  nature  or  averse  from  it,  for  he  knows 
il  as  tlip  opposite  of  his  soul,  answering  to 
it  part  for  part,  lie  is  not  weighted  down 
by  boolKs  or  by  the  views  whieh  Cicero^ 
w  liich  Locke,  which  Baoon  haTe  giyen,  toe 
\u'  knows  that  they  were  young  men  like 
himself  when  they  wrote  their  books  and 
gave  their  views.  He  is  not  a  reduse  ttr 
\mf\t  for  praetieal  work,  beeause  he  knows 
that  everA'  fipportnnity  for  action  passed 
by  is  a  loss  of  power.  The  scholar,  iu  short, 
as  the  nniven^ty  views  him,  and  aims  to 
conserve  and  to  produce  him  and  his  type, 
is  a  Fn-e  man,  thinking  and  ai'tinu'  in  tire 
light  of  the  world's  knowledge  and  guided 
by  its  highest  ideals. 

In  this  sense  tlie  usiverd^  is  tiie  or- 
gan of  scholarship,  and  in  tliis  sense  it 
aims  to  be  its  embodiment  The  place  of 
sdiolaniup  haa  been  hmg  since  won,  and 
is  more  widely  reeognised  and  acknowl- 
fdced  than  f  rr  l-efore.  The  church  and 
tiie  state,  whicli  tirst  gave  it  independence, 
are  in  close  alliance  with  it  and  it  with 
them.  The  three  are  uniting  in  tiie  effort 
to  prodnco  a  rcvorent,  well-ordered  and 
thoughtful  democratic  civilization  in  which 
the  eternal  standards  of  righteousness  and 
truth  will  inereanniHy  prevaiL 

But  a  university  is  not  for  scholarship 
alone.  In  these  modem  days  the  univer- 
sity is  not  apart  from  the  activities  of  the 
world,  but  in  them  and  of  Uiem.  It  deals 
witli  re:d  problems,  and  it  relates  itself  to 
life  as  it  is.  The  university  is  fvr  both 
scholarship  and  service;  and  herein  lies 
that  ethical  equality  whieh  makes  the  uni* 


Digiti^ea  by  CoOglc 


SCIENCE. 


646 


versify  a  n'nl  poi-son.  lH>iiud  by  its  von- 
i«ature  to  the  service  of  others.  To  fultil 
it«  high  calling  the  univeraity  must  give, 
and  srive  freely,  to  its  stiuleiita,  to  the  world 
ff  IfaniiiiL,'  and  itf  scliolai-siiii),  to  tlio  di'vel- 
upuient  of  trade,  commerce  and  iudustry, 
to  the  comui  unity  ia  which  it  has  its  honoe, 
and  to  the  atate  and  nation  whoae  foatM> 
child  it  is.  A  miiversify's  capacity  for 
»i'r\'ice  is  the  rightful  nieasure  of  its  im- 
portunity. The  univei'sity 'a  service  is  to- 
day far  greater,  far  non  expenaiTe,  aad 
iu  ways  far  more  nimei'ous  than  ever  be- 
fore. Tt  has  only  lately  learned  to  serve, 
and  hence  in  hm  only  lately  learned  the 
poMibilitiea  that  Ue  open  before  it  Bverjr 
legitimate  demand  for  guidance,  for  lead- 
ership, for  expert  knowledge,  for  trained 
skill,  fi»r  perbonal  serviees,  it  is  the  bounden 
duty  of  the  university  to  meet.  It  nay  not 
ur^'e  that  it  is  too  busy  accumulating  stores 
of  learning  and  teiu-hiiif,'  students.  Serve 
it  must,  88  well  as  accumulate  and  teach, 
tipon  pain  of  loas  of  moral  pvwr  and  im^ 
painnent  of  usefulness.  At  every  eall  it 
must  show  that  it  ia 

StRMig  lor  tanlos  itlU  aad  aaii^imd. 

The  time-old  troables  of  town  and  nown 
nre  relics  of  an  academic  aloofnes-s  which 
wa»  aever  desirable  and  which  is  no  longer 
peasiUe. 

In  order  to  prepare  itself  for  efficient 
f;er\  ice  the  university  must  count  in  its 
lanks  mea  competent  to  be  the  inteliee- 
tnal  aad  spiritnal  leaders  of  the  nsAioo 
and  competent  to  train  others  for  leader- 
ship. Great  personalities  mnke  crrwt  iini- 
vcrsities.  And  great  personalities  must  be 
left  free  to  grow  and  express  themselves, 
eaeh  in  his  own  way,  if  tiiey  are  to  n»eh 
a  maximnm  nf  efficiency. 

Spiritual  life  is  subject  neither  to  muth- 
ematical  rule  nor  to  chemieal  analyaia. 
Batknal  freedom  ia  the  goal  towards  whidt 
ih«  human  apirit  moves,  slowly  but  irre- 


.si^iibly,  as  the  si»>]ar  system  toward.s  a 
point  iu  the  coustellatiou  Hereules;  uad 
national  freedom  is  the  best  method  for  iti 
movement.  Morcitver,  different  sabjeota  in 
the  field  nf  knowlcdjre  and  its  applications 
require  diHereut  approach  and  different 
treatmmit.  It  ia  the  business  of  the  tmi- 
vanity  to  foster  esoh  and  all.  It  gives 
it.s  powerful  support  to  the  leMrned  [iro- 
fessious,  whose  traditional  number  has  of 
late  been  added  to  by  architecture,  en- 
gineering and  teaching,  all  of  whieh  are 
closely  intenvoven  with  the  welfare  of  the 
community.  It  urges  forward  it.s  itive«ti- 
gators  in  every  department  and  rewaida 
their  aehievementa  with  the  aeademia 
laurel.  It  studies  the  conditions  under 
wliich  school  and  eollefre  ediicntion  may 
best  be  given,  and  it  Lake^  aclive  part  in 
advancing  them.  In  partieular,  it  guarda 
the  priceless  ti"eaaure  of  that  liberal  learn- 
\n<s  which  I  have  i1i'>^crihed  as  underlying 
all  true  seholan^ii{),  aiid  gives  to  it  full- 
hearted  eare  and  protection.  These  are  aU 
ael.s  of  service  direct  and  powerful. 

The  university  does  still  more.  Tt  lends 
its  members  for  expert  and  helpful  service 
to  nation,  state,  and  eity.  University  men 
jiie  rapidly  mobilized  for  diplomatic  ser- 
\  ii  c.  for  the  negotiation  of  important 
treaties,  for  the  administration  of  depend- 
encies, for  speetal  and  confidential  ser- 
vice to  the  Government,  or  some  depart* 
tnent  of  it.  and.  the  ta.sk  chme.  they  return 
quietly  to  the  ranks  of  teaeliing  scholars, 
as  the  soldiers  in  the  armies  of  the  war 
between  the  States  went  back  to  dvil  life 
without  delay  or  friction.  These  same  uni- 
veraity  men  ai'e  found  foremost  in  the 
ranks  of  good  citixenship  everywhere  and 
as  laymen  in  the  st  rviee  of  the  Church. 
They  carry  hither  and  yon  their  practical 
idealism,  their  disciplined  minds,  and  their 
fall  information,  and  no  hnman  interest  ia 
without  their  helpftil  and  iupportiBg 
strength.   It  ia  in  wajs  like  these  timt  the 
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tmiveisity  lins  sliown,  a  thousand  tttn(«?, 
that  sound  theory  and  GorrtHit  practice  are 
two  8id««  of  ft  riiield.  A  theorut  ia  one 
who  sees,  and  the  practical  man  most  b« 
in  tont  h  with  Oieory  if  he  ia  to  aee  what 
it  is  that  he  doos. 

What  the  future  devdiopment  of  the 
gnat  univenitiea  la  to  be  perhapa  no  one 
can  f.  iri  s.'i  But  this  much  is  certain. 
Every  city  which  because  of  its  size  or 
wealth  or  position  aims  to  be  a  center  of 
enlightenment  and  a  true  world-capital 
must  be  tlie  home  of  a  f^reat  university. 
Here  students  and  teachers  will  throng  by 
the  mere  force  of  intellectual  gra\'itation, 
and  h^  aerviee  will  a.bound  from  the  mere 
host  of  opportunities.  The  city,  not  in  its 
corporate  cnpneity.  h\it  as  a  spiritual  en- 
tity, will  be  the  main  support  of  the  uni- 
veraitgr,  and  the  university,  in  turn,  will 
be  the  chief  sers'ant  of  the  city's  higher 
life.  Ttmii-  citizens  will  vif  with  each  other 
in  strengtiieuing  the  university  for  scholar- 
ahip  and  for  service.  In  doing  bo  they 
can  say,  with  Hwaee,  that  they  have 
builded  tlit'iiisi  lvcs  ?iionuments  more  lastintr 
than  bronze  and  loftier  than  the  pyramids 
reared  by  kinga^  monumenta  which  neither 
flood  nor  storm  nor  the  long  11i$:ht  cf  yi  iu^ 
can  overthrow  or  destroy.  Sir  John  de 
Balliol,  doing  a  peuajiee  fixed  by  tlie  Abbot 
of  Durham:  Walter  de  Merton,  making 
over  Ills  niliirir  house  and  estat«'s  t<>  ssMnirt' 
to  otlnTs  tlic  advantapcs  whii-li  hi'  luui  not 
hiiiisell'  enjoye<l ;  William  of  W'ykeham,  car- 
ii\f!  trenerously  for  New  College  and  for 
Winchester  school ;  John  IIar^•a^d,  leaving 
lialf  Ills  jirnpcrty  and  his  library  tn  fho  in- 
fant college  by  the  Charles,  and  Eliliu  Yale, 
giving  money  and  hia  books  to  the  colle- 
giate school  in  New  Haven,  have  written 
their  nnnir^;  nn  the  roll  nf  the  immortals 
and  have  conferred  luitold  benefits  upon 
the  human  race.  Who  were  their  wealthy, 
powerful,  and  high-born  oontemporarieat 
Where  are  tiiey  in  the  grateful  esteem  of 


the  ^'ciKTrtf ions  that  have  come  aftfr  tlu  in  T 
What  senice  have  they  made  possible  t 
What  now  availa  their  wealth,  thdr  power,, 
their  high  birth  t    Balliol,  Merton,  Hax<- 

vard,  Yale  nrr'  namr*;  known  wherever  the 
Knglish  lanfjrua4£e  is  .spuken,  and  beyond. 
They  siguify  high  purpose,  zeal  for  learn- 
ing, opposition  to  philiatinism  and  igno- 
rance. They  are  closely  iiitunvoven  with 
the  social,  the  religious,  tlie  political,  the 
literary  history  of  our  race.  Where  else 
are  there  monuments  aach  aa  theirs! 

Scholarship  and  service  arc  the  true 
university's  ideal.  The  university  of  to- 
day is  not  the  'home  of  lost  causes,  and 
forsaken  bdiefs,  and  unpopular  names, 
and  impossible  loyalties.'  It  keeps  step- 
with  the  march  of  progress,  widens  its  svnii- 
pathies  with  growing  knowledge,  and 
among  a  demoeratie  people  seeks  only  to 
insti-uct,  to  uplift  and  to  serve,  in  order 
that  the  cause  of  rflijrion  and  learning'.  ?'nd 
of  human  freedom  and  opportunity,  may 
he  contintially  advaneed  frmn  century  to 
centuiy  and  f  nnn  age  to  age. 


TTPEB  AVD  gnronYMa. 

Fbom  the  liteniy  standpoint  the  ex- 
istence of  many  names  for  the  same  or- 
closely  similar  objects  or  ideas  ia  thought 
to  enrich  langnaire  and  to  conduce  to  fa- 

i-ility.  elei;ance  atti]  ac<'uni>;y  of  expression. 
In  systematic  biology,  however,  synonyms 
figure  OS  superfluous  designations  which 
furnish  no  useful  or  welcome  additions  to 
the  vocabulary  of  science;  biological  syn- 
ciiyniy  i*!  n  mesf  hui-ili'ii.<i>iiii'  Icsraey  of 
ignorance  and  confusion,  requiring  con- 
stant revfaion  and  readjustment,  and 
yielding  no  adequate  returns  for  the  labor- 
which  the  naturalist  ninst  txpoiid  in  his- 
torical or  merely  antiqimrian  research. 
Indeed,  the  study  of  systematic  biology 
appears  to  be  little  more  than  a  '  batUa  of 
tte  synonyms'  when  ite  miiat  eonqyieuoot. 
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nnilt  is  the  replacement  of  lonl^iMd 
names  by  othei-s  wliose  tenure  is  guaran- 
teed oniy  by  personal  opioioua  and  indi- 
^rkhial  methodB  of  literaty  and  Msttwieal 
mtieiani. 

It  is  true  that  several  indepcndeut  de- 
seriptions  of  the  same  animal  or  plant 
often  foniuh  imn  complete  and  aatiafae- 
tory  knowledge  than  oonld  have  been  ex- 
pected from  any  one  naturalist,  but  not 
even  this  consideration  will  reconcile  us  to 
flw  indefinite  multiplication  of  names  by 
fhoae  more  anzioai  to  annomtee  diacovanea 
than  to  contribTitc  to  the  permanent  prog- 
ress of  scientihc  knowledge.  As  in  general 
literature,  it  may  sometimes  be  permissible 
to  ooin  new  aeieaatifie  teraia  to  Avoid  fbe 
confusion  likely  to  arise  from  the  use  of 
those  of  doubtful  application,  hnt  the  tpnd- 
eucy  for  the  last  half  century  lia.s  been 
diatmeHy  in  the  direetioii  of  a  diroree  of 
systematic  from  general  literature  by  hold- 
ing to  the  permanent  use  of  old  names  in 
preference  to  the  admission  of  new  and 
inprored  deajgnatioaB,  the  sabotitatitm  of 
whieh  had  previoudy  been  a  veiy  common 
piaetiee. 

miKABimr  vsaoR  utbabt  lutBOoe. 

In  dealing  with  spefifit'  naiut's  both  zool- 
ogists and  botiiiiists  now  reeotmize  that 
numenclatoriai  stability  requires  adher- 
enee  to  a  d^nite  law  of  priority,  with  a 
fixed  initial  date  and  other  regulations 
necessary  for  securing  uniform  interpreta- 
tion and  eliminating  the  variable  factor  of 
iiKUvidual  opinion.  The  wiadom  and  ntil- 
ity  of  these  laira  are  now  genezally  oon- 
ridered  obvious,  although  there  were  many 
objections  at  first,  and  even  the  great 
Bttitham  took  tiie  ground  that  aa  the 
names  of  plants  consist  of  two  parts,  a  law 
of  priority  could  be  nppHcd  on]y  to  'cor- 
rect combinations.'  By  a  similar  effort  of 
eaaoiatiy  an  effeetiTe  priority  for  genera 
ia  DOW  held  to  be  impoorible  hy  fyatematiata 


who  atill  work  under  the  theory  that  we- 
are  not  attempting  to  name  the  natural 
groups  of  plants  and  animals,  but  are 
merely  attadiing  namea  to  varying  con- 
cepts and  definitions,  the  applications  of 
which  are  to  be  determined  by  a  historical 
study  of  the  various  interpretations  and 
aigumenta  of  previoua  stodenta.  Som» 
counsel  a  strict  adherence  to  the  intentioia 
of  the  original  author,  while  others  are  ac- 
customed to  accept  the  usage  of  subsequent 
writers,  so  that  it  not  infrequently  bap- 
pena  that  a  name  ia  naed  for  a  groiq»  of 
sprties  quite  distinct  from  those  at  first 
placed  under  it.  An  instance  of  this  kind 
is  that  of  the  royal  palm,*  where  the  fail- 
ure to  hold  the  namea  BuUrpt  and  Orao> 
doza  to  their  original  species  has  compli- 
catpd  thn  vynonymy  and  diatribation  of  at 
least  SIX  genera.  , 
Sueh  usage  aeeorda  well  with  the  litep- 
ary  vicissitudes  of  words  and  definitions,, 
but  it  is  obviously  not  likely  to  conduce  to 
the  precision  and  stability  required  in^ 
aeientifie  terms.  The  method  of  elimina- 
tion, tinder  which  int^pretationa  of  gen- 
era are  limited  by  the  original  eontent  of 

'Already  noted  in  SciUfCB,  N.  S,  12:479,  audi 
in  Thr  tiulktin  u(  the  2 
28:&49. 

The  name  Ortodom  was  originated  hj  Willde- 
now  for  two  Venezuelan  species,  the  lir.Hf  of  which, 
O.  acuminatit,  ha8  been  referred  tott*  older  genqs 
I'Mh  yjir.  while  the  aecood,  O,  pntemorM,  has  been 
used  by  W«ndlaiid  u  the  bula  of  Ut  gmn  Cteto- 

hltistiis,  file  iiaiiiL'  Ornnh.sa  being  transferred  to 
still  a  third  group,  no  species  of  whicli  «m  koowo 
to  fh«  ■athor  of  OrcQtfMO.  T1i«  €Kl«Bt  ef  fbe  «u«. 

les«ne«»»  ind«owl  by  the  method  of  oonct  ptsi  is  fur- 
ther illustrated  by  the  fact  that  the  genus 
I'.iiti  riH-.  to  wliirli  Ihiinluxu  )i<  iii)ti»atii,nnd  niluier- 

ooa  oUior  AaMriran  spwiM  have  beoi  referred  by 
many  minent  l>otRiiiKf«,wii«i  nol  established  ft>r  nn 
A tiu  ri.'.iii  pnliii.  Imt  fi  i  Wisi  Indian  •jM-j-itw  de- 
scribed by  Kumphius  as  a  Pimmga  ia  1741,  uut 
roMinMd  OidlyplroMlfw  Blunw  ia  18SS.  Oaari- 
ntr's  orirjinal  umi  of  the  nnnic  Eutcrpr  in  1788 
was  however  also  connected  with  seeds  of  atiU 
•noUitr  oM-wortd  palm  noi  y«t  identiilad. 
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species,  was  an  importaut  step  iu  advanee 
oi  general  literary  ohaott,  tliuugh  still  far 
from  logical  aeeord  with  tho  prineiplea  of 
evolution  and  synthetic  claasiBcation. 
From  the  practical  standpoint  also  it  is 
serioitsly  objectionable  as  being  but  a  par- 
tial meaaiure  vhich  perpetuatea  and  legale 
in^  efOQ  if  in  somewhat  limited  form,  fha 
very  confusion  it  was  desired  tn  end. 

Undar  ike  Ijenthamian  method  or  '  Kaw 
Bttle'  a  plant  might  have  a  different  qpe-' 
cific  name  in  each  of  the  several  genera  to 
which  different  systematists  might  refer  it, 
and  under  the  so-<^ed  'method  of  elimi- 
lUtSm*  a  geneck  name  may  be  applied  to 
several  entirely  diffcrmt  groups  of  spe- 
cies, as  a  result  of  varying  theories  of 
classification.  But  however  inadequate  for 
bringing  about  vntfonnity  and  stability  of 
noroenelatorial  praetioe,  theae  propositiona 
are  of  interest  adtnis-sions  of  the  desira- 
bility of  a  fcriiiulatcd  prooedure  instead 
of  uQguided  pcntunal  caprioe. 

It  mtqr  be  cfaai^ed  equally  againat  thaie 
iiicthiids,  iis  well  as  a^iiLst  the  luetliod  of 
1  \  pi's,  ili;it  ili(»  authors  of  the  oldfT  ircnfra 
did  not  ejipect  their  writings  tu  be  inter- 
preted by  aueh  eriteria,  ainee  aU  ttiree 
propositions  have  resulted  from  the  recog- 
nition of  the  fact  that  the  tasks  of  system- 
atic biology  are  very  different  from  tlie 
aqtidpationa  of  the  eighteenth  eentniy 
naturalieta.  With  the  prospect  of  a  few 
thousand  penera  to  he  dealt  -^^nth,  the  mat- 
ter of  a  few  sjTQonynis  for  each  was  not 
important*  and  each  naturalist  miglit  hope 
for  tha  gimeral  acceptance  of  bis  improved 
names  and  descriptions.  But  with 
atrengthening  indications  that  a  million 
genera  »  more  will  be  needed  to  preoent 
tihe  oompleiitiea  of  organic  nature,  senti- 
ments of  literary  liberty  may  well  give 
way  to  measures  promising  the  practical 
advantafrea  of  uniformity  and  stability. 

Moreover,  where  carelessness  and  eaprioe 
have  been  the  rule  the  spplieatieo  of  any 


system  must  be  expected  to  rt'sult  in  nvmy 
changes  i'i*om  current  usage,  ^lud  xi  the 
followers  of  the  system  of  elimination  have 
not  hesitated  to  set  aside  many  names  in 
universal  use  for  others  discovered  emly  by 
antiquarian  research  und  supported  only 
by  individual  theoriea  of  historioal  and 
ttteraiy  interpretations,  how  mndi  Isis 
should  they  nhjeet  to  changes  made  in  ac- 
cordance with  the  requireuients  of  a  meth- 
od whidi  can  end,  instead  of  merely  dintta- 
ishing,  the  instability  admitted  by  all  to 
be  a  most  serious  hindrance  to  the  piog- 
ress  of  systematic  biology!* 

*  WhiU  this  paper  has  been  waiting  for  the 
preas  the  tff»  ^nsstiMt  has  brokeii  out  amoqf 
the  »ptUera,  a  group  rendered  nomenclatoriaUj 
diOlcuIt  becauae  many  of  the  older  generic  namee 
w«T«'  projM,-.';!  ill  ri>iiiir.  I  loll  with  nuinei  'in-  ^[><> 
eisa.  Mr.  F.  Pickard  Cambridge  eonoliMlfle  (AnmaU 
Mi^.  Nut.  BUt,  i7U  Vni..  f.  4M,  Nov..  ISOU. 
after  a  spirited  diususeion  with  the  German  aracb- 
nolojri.st ,  Profoiiior  Duhl,  itutt  lieliaiie  U  pe»  are  a 
necesaitjr  in  generic  nomenclature,  and  that  the 
method  of  elimination  will  not  jidd.  akahl^tf 
either  in  theory  or  in  practice. 

"Now  elimination  pure  and  aimple  in  it* 
prMUflsl  applicsUoo  alaiost  iavariably  lands  ns 
In  an  nbaunllty.  In  this  way,  the  apedea  which 
the  authors  withdraw  are  usually  ihcup  that  SIS 
beat  known,  with  ebaractera  aalient  and  well  ds- 
■ertbsd,  HKwiag  in  tlioM  Ian  wM  known,  with  tlik 
resTiU,  that  tho  last  gpeoiea  left  in  is  one  which 
i«  not  known,  in  budly  described,  uuid  nevt-r  likely 
to  l>e  identified  with  any  certainty ;  and  this  miser- 
abis  phanton  is  left  lu  ■«  the  typs  of  the  gsans." 

At  •  mean*  by  wMeh  thla  objeoUon  nay  be 

partially  .■jvoided  it  in  proposed  that  wIutj  s 
generic  name  has  hod  a  specific  type  aasigned  for 
it  tlw  qneation  ihoiiid  not  bo  mopsaad.  but  it  be- 
comes at  once  apparent  that  the  dcterminatton 
of  the  fact  of  such  assignment  would  Itself  be  a 
question  on  which  di  (Terences  of  opinion  might  be 
entertained,  so  that  Mr.  Cambridge  is  broagbt  to 
the  further  suggestion  that  such  a  designation  be 
iii'r^pte*!  only  when  the  word  tgf,  typtu  or  fypc 
is  used,  and  would  rule  out  ettmplttm,  e^m^ 
and  emamph,  nlao,  pTomnnabty,  original,  originot 
$pecifs,  chef  lie  fiJ<-  :tnil  nlhi!r  linguistic  and  vfrl  a; 
differences  of  expression  of  the  same  idea.  On  tbe 
other  hand*  no  notlM  io  tnlBea  «f  thr  complien- 
tfatas  pooriblo  thsoegk  ths  fnat  that  «hn  wati  |ns 
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NQliBMCLATURS  APART  FROM  CIjA88mCA> 
TION. 

Another  of  the  many  louroee  of  etmfu- 
sion  attending  literary  methods  of  defiling 

with  systematic  writinir?  appcnr??  in  con- 
nectiou  with  the  citation  of  authors  of  ge- 
After  the  aban&mnent  iA  the 
preetioe  of  renaming  eaoh  newly  adjuirted 

concept  it  hern  me  cnstoninry  tn  rrfrr 
neric  names,  not  to  their  original  authors, 
hot  to  those  who  had  made  the  lust  or  most 
unproved  emendation  of  the  defimtion. 

With  svK'h  L-xct'llent  oppnrtunitics  .soniG 
biological  highwaymen  di<l  not  hesitate  to 
appropriate  for  themselves  the  entire  no- 
menelature  of  their  speeialtiea,  and  evidmt- 
ly  thought  that  by  introducing  changes  in 
tlie  peneric  dewHptions  they  wmihl  pstah- 
lisli  claims  to  priiaunciit  recognition.  Ad- 

kM  be«n  largely  used,  «t«ii  in  syatematio  writinipi, 
ia  s  pliy)og«n«ttc  nith«r  than  in  a  nomenclatorial 
aense. 

The  relief  afforded  bj  tbia  ameodmeiit  ia  mora- 
avar  very  alight,  aa  ahown  in  a  aubaeqnent  paper 

which  undertiiken  IIip  actual  work  of  'A  Tti'virtiim 
of  the  Genera  of  the  Araneie  or  Spiders  with 
nference  to  their  Type  Spedaa'  (IMd.,  7,  ear.  IX., 
p.  5,  Jan.,  1902).  and  the  eaaential  instability  of 
the  proceaa  of  aecuring  typea  through  elimination 
and  'implioati«n'  in  neognlied  and  fraakly  ad* 
mitted. 

"Of  eoonw  an  atitW  hu  a  pwfect  right  to 
inchnle  any  xpwii'^  ):<■  lik<"..  nrxl  niu-<t  fuce  the 
oonaequeaeea  if  the  last  apeciea  left  in  hia  group 
bf  aabaaqn— t  withdrawmb  tiinia  «at  te  b«  «oa- 
generic  with  the  type  of  somo  earlier  genua, 
whereby  ho  loisea  hia  niiuie  ut>  a  aynonym.  The 
proteaa  *  *  *  leads  to  great  confunicn,  fnr  it 
■ay  afterward  lie  nrged  •  •  ■  tbat  tbe  apeeios 
raaioviad  waa  not  eongenerle  wftb  the  earlier 

geniie  *  *  •  ]ly  thiti  rpnpwtnl  chtim  •  •  •  (he 
equilibrium  ia  upset  all  along  the  line^  and  dowa 
eama  a  aeera  perbapa  of  gnarie  niaapins  whoae 
CtabiUty  depended  upon  the  vntidity  of  this  first 
step.  It  in  not  poesible  of  ooutm-  lu  avutU  this 
tragedy  of  the  ninepiat  ao  wvW  known  to  and  a« 
joatly  feared  by  everyone  who  baa  eodeavored  to 
fix  peiif^ra  upon  »oHd  ground  •  •  •  there  ia 
always  the  po»»il>ility  that  it  may  turn  out  that 
tbe  two  species  were  after  all  not  ideotieal,  and 


herence  lo  the  idea  that  a  itptuis  is  n  jrronp 
of  specicii,  and  not  merely  a  concept,  and 
that  the  lienerie  name  ia  to  be  attached  to 
a  species  rather  than  to  a  definition,  affords 
on  cfT-^ctive  remedy  for  all  difficulties  aris- 
ing: irum  emeudations,  pro  parte  refer- 
enoes  and  similar  eorapUcations.  The  ge- 
neric name  when  firmly  anchored  to  a  type 
!?pecies  is  no  longer  afTected  by  vioissitud** 
of  opinion  among  systematists,  and  in  an 
important  praetieal  sense  the  probleme  of 
nomenclature  nre  made  to  stand  apavl 
from  those  of  classtfieation  and  expres- 
sion. 

Oronpe  recognized  m  genera  by  aome 
anthon  will  not  be  to  treated  by  otiien, 

hnt  ETPrif'i'a.  however  cons'litnted,  will  uni- 
formly bear  the  oldest  iiHrne  which  was 
first  applied  to  any  of  their  cuni[)ont'nt  spc- 

dowa  eoBM  eevcral  ainapiBa,  aad  the  wliola  posi!> 
tlon  has  to  be  reooniidarad.    Wa  bare  thna  to 

rprnpiiize  aiifl  face  tlii»  possibility.  Wtiat  we 
want  to  do  however  ia  to  avoid  aa  much  as  pos- 
alble  any  stcpe  of  dinrtaatloa  wUeb  nl^  oemt 

tturh  a  catuHtrophe." 

Aa  an  -example  the  genus  Keriene  is  cited, 
whkll  INHlM  bcoome  a  synonym  of  Linffpkim  it, 
aa  aome  think,  the  last  species,  N.  tnarginata, 
is  congeneric  with  the  type  of  tbat  genus.  Those 
who  hold  this  view  would  however  maintain  that 
XerUne  cvrnuta  ahould  serve  as  tbe  typo  and 
would  thm  nnaeot  tbe  name  Dicifpkmt,  in  which 
ultfi tiiiiiuii-  'otii.T  ^iili-v.iiu'iit  genera  will  be  in* 
volvwl,  ami  no  on  to  tliHlrat-tiun.' 

That  tbia  condition  le  aot  Create  anMSg  apa> 
tematists  who  defend  the  mnthod  of  el-TTiinstion 
is  due  to  the  fact  that  they  use  it  with  dis- 
etetion,'  as  an  eminent  loaiagiafc  enea  taformed 
m»,  and  do  not  attempt  toy  general  or  eoastaot 
appUeatioB  of  It  to  aoeb  a  task  ae  Mr.  OaiBbridge 
has  undertaken.  Those  who  prefer  their  ninr;  ins 
under  tite  goiae  of  nomenclature  have  but  to  bold 
fhel  le  the  heauUftilly  ebaurd  mla  qnetad  wtCh 
apprnml  by  both  Messrs.  Dah!  and  Cambridfre 

"Tlio  firitt  publication  in  which  a  genus  is  sub- 
di\idcii.  wiirtiicr  justilaUy  OT  onjuttifiablj, 
whether  in  a  conscioua  or  uaeonaeious  manner, 
must,  where  no  typical  form  waa  named,  decide 
what  portion  of  the  oHginal  geaoa  le  to  retain 
the  origiaal  name." 
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cies,  and  a  generic  name,  whenever  and 
ipherevw  lued,  will  have  a  fixed  point  of 
«ttadiineiit  to  nature.  Progress  in  the 
ticience  of  systematic  biolopy  must  still 
compel  endless  niodificalious  oi  the  sap- 
poeed  limita  of  genera,  but  Uia  method  of 
types  afforda  a  complete  and  idaal  aolntion 
of  all  thf  nttPTulant  difRpnltios  ^vhich  can 
be  correctly  assigned  to  the  province  of 
nomenclature.  By  the  simple  expedient 
of  treating  a  generie  nanua  aa  inieparably 
altaflii'il  to  its  original  species  as  its  nn- 
Dtenelatorial  type,  the  whole  maze  of  defini- 
tions, history,  casuistry,  confusion  and  con- 
tention »  reeolved  into  definita  elementa 
capable  of  rational  and  permanent  niljunt- 
ment.  Of  two  or  more  crrnerii'  nnmcs  es- 
tablished on  the  same  species  only  the  old- 
eat  ahould  be  toaed,  no  matter  hoir  mnoli 
the  original  definitiona  may  have  differed, 
while  {TPners  fonnded  on  specie;?  belonging 
to  distinct  natural  groups  will  never  be  the 
same,  no  matter  bow  elooely  the  deflnitiona 
may  have  approximated. 

HOMinmiB. 
The  adjuatment  of  tiie  claima  of  eom- 

pcting  generic  propositions  by  rcftTcuce 
to  types  rather  than  to  concepts  has  many 
practical  advantages.  It  becomes,  for  ex- 
ample, more  obvious  than  before  that  ge- 
neric synonyms  are  of  several  kinds,  the 
nomenclntorial  stflrKlintrs  of  which  are 
very  diilerent.  The  tirst  recognition  of 
sueh  dietinctiona  ia  to  be  found  in  the  ao- 
ealled  'law  <rf  bomonymfi.'  to  the  eflfect 
that  th**  same  name  should  Hp  nspil  only 
once  in  the  plant  or  animal  series,  it  lias 
been  held  hy  lome  ayatematista  that  a 
homonym  or  second  use  of  the  same  name 
might  hold  where  the  first  had  for  any 
reason  miscarried,  but  the  imp<mibility  of 
establishing  the  fate  of  any  partienkr 
name  under  the  method  of  concepts  and 
^mination  lins  rpiidcrcd  it  obviously  nn- 
wiae  to  risk  tlie  confusion  attendant  on  a 


resurrection  of  the  supposedly  defunct  old- 
er genus,  and  the  rule  or  principle  'onee 
a  synonym  always  a  aynonym '  is  receiving 
ceneral  rceotrnition.  And  yet  this  aplio- 
risuj  is  very  misleading,  since  all  s.vnonynis 
are  not  liomonyms,  and  the  restoration  of 
other  Unda  of  aynonyma  ia  a  veiy  eommcn 
oppnrrence.  '  Once  a  liomonym  always  a 
homonym'  or  'once  a  homonym  always  a 
tivnouym'  would  be  a  mueh  more  oorreet 
atatement,  though  in  theae  forma  the  idea 
beeomea  a  mere  tmiem. 

TTPONTUB. 

Another  class  of  .sj'nonyms  hopelessly 
invalid  from  the  beginning  is  the  typonym, 
a  generio  name  baaed  on  a  species  wbidi 
haa  abeady  been  used  as  the  type  of  a 
genus.  Even  in  dealinir  with  a  frenns  con- 
taining but  a  single  species  variety  in  defi- 
nitions haa  often  led  systematists  to  eon- 
tinne  tiie  mnltiplieation  of  names.  Thus 
{dtlmutrli  Ki  sfiifiii'^ki  found  thist  t!>i-  ii.niiis 
Strongylium  fuliginoides,  Dcrmodtum  %n- 
guinans  and  Lachnobolus  cribrostis  had 
all  been  used  fwr  a  single  speeies  of  Hyx- 

oinycetc'^.  wliich  li«'  tn-ati  d  a.s  ri']>nsi'ii* int: 
a  mono1\'pic  trcuus,  he  aeain  redefined  the 
same  genus  and  reehristeued  it  with  a 
fomih  name.  The  only  possibility  of  rea* 
urrection  for  a  typonym  is  in  the  event  of 
the  previous  nnme  hpinc  found  to  be  a 
homonym,  as  in  the  present  instance  where 
Strtmgi^nm  was  preoeenpied  for  a  Jnshen, 
BO  that  the  correet  name  for  Um  Beststo- 
slnap  nil';  AmauroelUBUB  appears  to  bs 
Dermodtum.' 
*TIm  binomial  OtfrmodiniH  cfmm  (A.  h  &} 

]][i\-c  luN  n  UHr<l  }>y  Rtisl  afin^iki  if  the  prin- 
ciple o(  priority  had  tieen  observed,  in  tpiU  of 
tli«  fact  tlwt  Dentodium  is  UBUally  treated  aa 
li  Kjnonyni  of  the  iinri'lafed  (;t-nus  Lycogala. 
Neither  can  the  name  Lachnoholut  l>e  used  in  the 
•enM  in  which  Rostaflnski  nnd  nibeequent  writere 
have  omplogred  it,  sinea  it  was  Ofigiaallly  wtab> 
liihed  u  nonotypic  and  indoded  ooly^  L.  erib' 
rosiLt  as  ftbovo.  Krica  had  already  in  lft4C  ap 
plied  the  name  Via$$ula  to  the  epcdee  wUeb 
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The  present  use  of  the  word  typouym, 
tibough  MOMvhat  different,  doee  not  neeei* 
Mriljr  oonflict  with  that  in  which  it  lue 
been  employed  by  Dr.  Gill*  for  names 
founded  on  types  instead  of  on  desorip- 
ti«ni»  ainee  onder  the  metbod  of  tjpei, 
whieih  requires  that  all  genera  be  eonneeted 
with  species,  this  distinction  regarding 
typonyins  is  uo  longer  important.  Al- 
tiiough  objecting  to  the  naming  of  genera 
on  types  and  without  diagnoaea  Dr.  Gill 
well  says:  "Certainly  it  is  more  rational 
to  use  a  typonym  Uian  to  require  a  defini- 
tion ahow  ra^r  tiiatt  uae."  Am  %  mat- 
ter of  f aet  the  great  majority  of  the  eider 
generic  definitions  arc  of  little  nse  or  tax- 
onomic  value  except  fur  historical  pur- 
poses, and  it  is  a  great  practical  advantage 
to  be  aUe  to  gam  an  idea  of  a  genua  from 
specimens,  fi^'iires  or  dt'tailed  descriptions 
of  a  type  species  instead  of  bointr  linuted 
to  the  reconatruction  of  concepts  based,  too 
often,  en  alight  koo^edge  and  eareleaa 
record.  Moreover,  as  all  systematists 
know,  it  is  quite  possible  for  many  of  their 
uuwilx'r  to  write  lonpr  acoiuits  of  jienera 

BmUfliuki  trwted  under  LoohnobolM  gtobont*  ia 
IBTff.  Uors  ffweotiy  listwr  lias  carried  the  ooB" 
fusion  a  step  further  by  relegating  L.  globoaut 
bade  to  Areyria  while  retaining  the  name  XiMk- 
nekeliM  for  etiU  a  WM  gtMrie  gronp  icpmNuM 
by  L  cincinan$  Frifli,  fw  wUdi  M  flomefc  giMrie 

name  exisU. 

Lister  is  also  in  error  in  dting  Fries,  1835  (Fl. 
6eend.,  3B6),  as  the  original  refemiee  for  (h« 
gnoe  loelmokalM,  wbidi  wm  puUidied  tan 

years  before  (Sys.  Orb.  Veg.,  1:  14S),  with  JD. 
9ribrotu*  «e  the  onij  epeciee.  Lister's  suggestion 
(Men.  Hyeetotoa,  118)  that  iMknohotmt  erA- 

rotut  Yntn  miiy  luiv<>  been  a  connucnl  form  of 
Btemonitit  tplendens  does  not  furuiuh  a  justifi- 
cation for  the  use  of  tb*  generic  name  in  a  dif- 
ferent family.  The  genus  called  Laohnobolu$  by 
Lister,  which  differs  from  Arcffria  in  having  the 
Mporangiit  <«ei<Kilc  and  the  wnll  pcr^ixtent.  must 
be  renamed,  and  may  be  called  ArcyQde$,  the  type 
being  A.  Ifwomato  (£Ipm  Mwanrnf  ASbertlni  * 
flebweinilz,  Conap.  Fung.,  100,  1806). 
♦  Proc.  A.  .4.  A.  8.,  45:  155,  1898. 


without  betraying  any  facts  of  diagnoetic 
importano^  a  point  to  receive  further  ftt> 
tention  belov. 

UlTOltYHa. 

Synonyma  of  the  third  daaa,  which  magr 

be  called  metoujTiis,  differ  from  tj-ponyras 
in  not  being  based  on  the  same  types  as 
the  older  names  with  which  th«;y  are  held 
to  be  aynonymoua,  and  vnlike  homonyma 
and  typonyms,  they  may  often  be  restored 
to  active  use,  even  after  long  periods  of 
retirement  improvement  in  the  system- 
atie  treatment  of  many  gxonpa  haa  bean 
extremely  dow,  and  evw  periods  of  reao- 
tion  are  sometimeg  encountered.  Some 
biologists  are  as  far  ahead  as  others  are  be- 
hind the  timea,  and  there  have  been  nnmer^ 
ous  instances  where  tazonomic  work  of 
high  quality  has  remained  imheed'^l  for 
many  decad^  or  until  general  progress 
had  reached  the  plane  where  the  geniua  of 
ita  anth<»>  oould  be  appreciated,  i^ti  ange- 
ly  enouch,  some  botanists  wlio  bold  to  lib- 
erty of  literary  and  liistorical  interpreta- 
tion and  depreeate  legjdatifln  in  llie  intaV' 
est  of  uniformity,  have  given  their  anppovt 
to  the  rather  barbarous  proposition  that 
systematic  study  which  is  not  accepted  by 
somebody  inside  of  fifty  years  becomes  out* 
lawed.  The  deaira  to  wipe  away  old  aeovet 
of  casuistry  and  confusinn  rnn  bo  readily 
understood,  but  that  to  do  this  it  should 
be  thought  necessary  to  place  a  premium 
upon  reaction  and  ignoranee  haa  brongfat 

flir  uKi'.-L-Iitcrary  botanists  wifbin  ca.sy 
ran^'e,  it  would  sccin.  of  an  appreciation  of 
the  absurdity  of  their  own  position. 

The  eomplieationa  for  whidi  the  *Ber> 
lin  Rule '  of  a  fifty-year  limit  gives  partial 
relief  are  much  more  thoroughly  obviated 
under  the  method  of  types,  and  that  with« 
out  diaeriminating  againat  oonapienona 
ability  and  advanced  ideas,  and  without 
r«H]n!rinfr  tbf>  discoverers  of  rnrc  plants 
and  animals  to  see  that  their  genera  are  re- 
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publiahed  every  half  century  in  wder  to 
prevent  1h»  hm  of  ei^yright  piivUcgei 
and  scientifie  honota  to  an  ttngvadoiif  pot^ 

tehty. 

HYPONYHS. 

A  generic  hyponym  it  a  name  not  nnd 

because  inadcquatety  pnblishtd— that  is, 
not  printed  in  (•ormection  with  a  recog- 
nized  q>eeies.  Again  will  the  coosiatently 
literacy  botaniat  inaiat  fhat  fba  earlier 
wiiten  atadied  and  deeeribed  tbeir  genera 
quite  apart  from  species,  and  that  it  is  an 
empirical  and  revolutionary  proposition 
whiflh  nonld  aet  aaide  tradition  and  wage 
and  inaiBt  upon  tlie  arbitrary  requirement 
of  a  generic  type.  This,  however,  is  but 
an  obvious  corollary  of  the  t&xonomie 
principle  thai  genera  should  not  be  atudied 
and  named  aa  eoneapln,  but  aa  grcmpa  of 
species.  Moreover,  the  repulatinn  which  it 
has  been  sought  to  enforce  under  the  meth- 
od of  concepts,  that  a  generic  name  muat 
b«  neoeptad  whidi  was  aeeompattied  by 
anything  whatever  in  the  way  of  descrip- 
tioii,  is  oquaHy  !iHiitr;\rv  ami  lin.s  a  fntiil 
lack  of  practical  utility,  since  moet  of  the 
ddor  doMriptimiB  are  nttarly  inadoqnate 
for  diagnosis  under  modem  claasifieation. 
That  the  generic  descriptions  had  come  to 
be  recognized  aa  a  mere  formality  which 
aoidd  avan  be  entlrdy  diapensed  witb,  waa 
well  shown,  quite  apart  f n  •  i  ^1?  method 
of  types,  by  the  selection  <  t  ti  '  'Species 
Plantarum '  of  Linneeus  as  the  initial  work 
of  nferenea  fov  botanieal  nonianelstnra. 
TUa  book  contains  no  deacriptions  of  gen 
era.  hut  it  was  very  properly  held  that  the 
genera  could  be  much  more  satisfactorily 
inferred  from  the  qyeeiea  than  from  the  de- 
scriptions given  in  LinnsuB'  'Genera 
Plantanim. ' 

Some  naturalists  who  have  appreciated 
tlie  hoDowneea  of  the  idea  that  a  mere  ae- 
ries <tf  words  muat  be  taken  aa  eatablish- 
inp  a  generic  namf  in  Tull  nomenclntorial 
standing,  are  inclined  to  insist  that  genera 


mmt  really  be  deecribed  ao  aa  to  in  some 
HMaaore  approaimaie  modem  ide;is.  >  ven 
though  this  wmild  require  tl)'  iil fulon- 
ment  of  many  well-known  names  of  the 
large  composite  genera  of  Hie  older  m- 
thora.  However  logical  thia  prooednie 
may  he,  the  general  «pplienti<  n  of  if  could 
only  result  in  jnticiised  eout'usiou.  since 
there  is  not  the  smallest  probability  at 
agteemMit  anMmg  natmeliiti  aa  to  km 
much  of  a  description  is  necessary  to  the 
diBL'Hosi^  of  any  particular  genua  or  other 
oalurul  group. 

The  fOnnal  reqnirenent  ef  e  deesrip- 
tion  for  a  species  haa  a  far  more  logical 
justification.  An  identifiahle  species  lo- 
cates at  once  one  point  in  a  genns,  but  sub- 
sequent  atodents  may  have  no  elne  to  aa 
nncbaracterized  apeeiee.  It  ia  thus  a  mat- 
ter of  expediency  as  well  as  of  richt  to 
reject  spedtic  names  not  aooompsnied  by 
deecriptaoBi,  thou|^  audi  t  ptMtioe  wiU 
lead  to  confusion  unless  it  be  applied  only 
to  actual  nomina  viida;  far  too  innnv 
changes  and  disagreements  wonid  appear 
if  the  queetko  of  the  adequacy  of  spee^ 
descripti<nn  were  to  be  raiaed.  Praetioal 
legislation  must,  of  necessity,  eonvcrpe 
upon  technical  points,  and  the  utility  of 
any  enaetuent  dependa  upon  reducing  the 
number  and  mafciBg  plain  Uie  loeatioB  <rf 
these  foci.  Biologically  a  eenus  is  gener- 
ally a  group  of  species,  but  noinenclrtturi- 
aJly  it  may  always  be  narrowed  to  a  «ngle 
apeciesi  and  under  n  binoaual  ejrBtem  to 
a  sinfrle  binomial  species,  which  must 
have  nomcnelatorial  status  before  it  can 
be  made  tiie  basis  of  a  nonienelatoriuUy 
valid  generio  neme. 

The  limitation  of  taxonomic  reoognition 
to  generic  names  established  in  eonnoction 
with  identifiahle  binomial  species  would 
be  a  moat  naef  ol  regulation  dnee  it  would 
dismiss  to  final  oblivion  a  laigu  number  of 
still  iMirn  names  which  for  a  century  of 
more  were  passed  over  by  botaniats,  but 
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which  the  injudicious  zeal  of  recent  re- 
fonnen  hat  rflsurreeted  and  attempted  to 
galvanize  to  tlift  lift  of  modern  taxonomy. 
The  'Rochester  Rnles  were  arowcdly  <1rnwri 
to  enact  a  law  of  priority  under  the  bi- 
nomial system  of  nomenclature,  although, 
to  give  a  definite  point  of  departure,  it  was 
agreed  to  disregard  the  hnndreds  of  bi- 
nomials published  before  1753.  Every 
principle  of  iogic  and  every  practical  con- 
rideration  would  haw  led  w  to  expect  the 
acceptance  of  the  obvious  corollary  of  that 
proposition— the  rejection  of  the  non- 
binomial  literature  published  after  that 
date.  This  simple  distinetion  haring  been 
neglected,  we  have  only  the  no  longer  log- 
iral  but  purely  arbitrary  1753  rule  to  keep 
us  from  the  older  polynomial  literature, 
to  ny  nothing  of  the  muxy  pre>LimuBBn 
hotka  in  whieh  binomiala  were  wed.  The 
process  of  restorincr  Adnnson's  names  is 
only  just  begun  in  dealing  with  the  botany 
of  North  Ameriea.  There  are  pages  toad 
pages  of  tlic  closely  printed  liata  of  the 
'  Families '  as  yet  not  drawn  upon  by  our 
antiq[narian  friends,  but  the  zest  with 
whieh  they  have  delved  in  tius  dihria  only 
ahoira  what  would  be  their  delight  in  friat> 
class  coine'f^rii^?!  like  Micheli  and  Toume- 
fort,  if  indeed  they  would  remain  content 
with  these  mi  not  iaaiat  oil  pushing  back 
to  a  more  obaonre  anttqmty.  Seriously, 
however,  the  rpinstatonie!it  of  these  Adan- 
sonian  and  similarly  unattached  and  long- 
forgotten  names  is  an  utterly  needless  im- 
poaition  contrary  to  Aa  ipirit  in  whieh 
the  reform  attempted  at  Rochester  nnd 
Springfield  wan  encouraged  and  supported 
by  the  botanical  public. 

CACONYMS. 
This  uecessitv  of  «inni."  [)r<,)vi5ioti  for  thi> 
more  detimte  lumtation  of  taxonomic  lit- 
erature cm  the  aidea  of  Latinity,  hrevity 
and  binomiality  can  be  made  even  more 
obviona  1^  reference  to  a  neglected  eontri* 


bution  to  the  botany  of  Mexico,  the  work 
of  Fraaeihso  Hentandest  *De  BMnria 

Plantarum  Novee  Hisp anise.'  ThJf  mC 
published  in  Madrid  in  1790  from  mann- 
scriptB  written  in  ^  sixteenth  centuxy. 
It  reeorda  names  for  toward  a  thflmatid 
genera  of  Hezieaii  plants  and  aatadites  a 
large  part  of  the  current  sygtematic  botany 
of  that  and  the  Deigbboriug  regions.  The 
three  quarto  volumes  contain  a  total  of 
1,611  pttges^  and  are  written  hi  Latin 
throughout,  witli  the  adoption  of  the  Aztec 
names  which  stand  cither  alone  or  in  the 
form  of  binomials.  Thus  the  first  chapter 
ia  headed:  'Da  ApitsalpatK  orenata,  aea 
de  herba  secta  per  ambitum  fluxnm  alvi 
oohibente.'  Then  follow  '  Apitzalpatli  al- 
tera, Apitzaipatli  Uyauhtepecensi,  Apitzal- 
patli TdmtathM,  i^ilsal^patli  TenhaltaiB- 
censi,'  and  otima  aqpally  immanageable  by 
the  tongues  of  EuropPAn  peoples,  though 
differing  only  in  degree  from  Thlaspi,  Ga- 
jati,  Alhagi,  Tsubaki>  Tsjinkin,  Hombak, 
Sinapi,  Gansblum,  Konig,  Korosvel,  Can- 
schi,  MalafTti,  Cotldampulli,  ^Tnnjrcgtan, 
Japarandi,  Celeri,  Choeho,  Mokos,  Agiaiid, 
Taoanaii  and  hundreda  of  others  whieh  have 
not  prermrtad  the  recent  resurrection  of 
the  taxonomy  nf  Adnnsnn's  'Ffiiiiill("^  '  in 
spite  of  the  fact  that  it  had  been  almost 
nnivanally  ignored  for  upward  of  a  eenr 
tnry.  An  objeetim  might  be  taken  to  the 
Npfcific  names  of  Hernandez  because  his 
work  is  Dot  consistently  bionomial,  but  the 
fact  that  he  so  frequently  uses  names  of 
that  form  would  aeem  to  give  faia  geneiia 
designations  a  better  claim  to  recognition 
than  those  of  the  strictly  monomial  Adan- 
son,  or  tliose  of  the  numerous  polynomial 
poat^Linaaaa  writaia  like  Hallar.  But 
however  effective  such  reasoning  might  be 
if  Api+zrrlpatli  stood  alone  or  wilh  a  few 
similar  lerins,  the  fiercest  Adansoaians  may 
well  quail  before  what  Hemandea  was  aUe 
to  transcribe  after  he  had  acquired  more 
fluency  in  Astee:  TlalazixquiUtl,  Tlalte> 
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eom&xucbiU,  Tlaiacxouatl,  Atooahuizpatii, 
Tlatlanhquieliieoiiiacatl,  TstaediaoomaeAfl, 

CopaUjuahuitlpatlaboao,  Tlahoelilocaqoa- 
huitl,  Tzinacancuitlaqualiuitl,  Yztacpat- 
lichiehipiltic  aud  Chichictlapalezqiiahuitl. 
Bv«n  Renundes  Menu  to  ham  bad  a  ana- 
picion  that  some  of  these  names  were  too 
long  to  meet  with  (ajeneral  popularity  out- 
side of  Mexico,  for  in  several  iiutaaeea  he 
suggested  more  manaireable  abbmiatkna. 
Tlins  chapters  are  not  iafrequently  baadad 
like  the  following :  '  De  Chiehiotzompo- 
tonic,  seu  Tzompo tonic  amara';  *De  Co»- 
tieooanenepilli,  aeu  Coanenepilli  Intaa'i 
'Be  Y^^acquahxiotl,  seu  Quauhxiotl  alba'; 
'De  Teeopalqaabtiitl,  mu  CopalU  inua> 
tana.' 

But  the  second  generic  names,  thougb 
flli<»rter,  are  no  more  Latin  than  tbe  firat, 

and  the  practice  of  determining  priority  by 
position  would  prevent  their  being  taken 
up  in  preference  to  tbe  preceding  umuodi- 
fled  deaignationa. 

From  the  standpoint  of  some  taxonomista 
the  forms  of  names  appear  of  merely  inci- 
dental iniportauce,  and  the  tendency  of  re- 
aeot  years  baa  been  toward  tbe  aoeeptanee 
of  the  oldest  designation,  no  matter  how  in 
appropriate,  incorrect,  barbarous  or  fool- 
iahly  long  it  might  be.  Hybrids  formed  by 
the  eomponndine  of  Greek  with  Latfai 
roots,  tlnnigh  a  frequent  cause  of  protest 
from  biologists  of  classical  training  and 
sensibility,  are  really  among  the  lesser  dif- 
flenlties,  and  a  partial  defense  of  tbem  ia 
to  be  found  in  the  fact  that,  althooj^  the 
language  of  systematic  biolopy  is  Latin,  it 
has  continued  and  extended  the  custom  of 
tfie  Romans  in  drawing  freely  from  Ibe 
richer  and  more  convenient  Greek  vocabu- 
lary available  for  the  formation  of  soion- 
tific  terms.  But  there  are  praotieal  as  well 
aa  merely  literary  difflenltiea  in  eonaeetion 
with  unreasonable  names,  and  while  aoiM 
of  ihae  can  be  excluded  on  other  grounds 
than  those  of  form  there  will  remain  a  not 


unimportant  residue  of  the  results  of  past, 
present  and  donbtless  f  ntore  ^ptoranee  and 

lawlessness,  which  it  seems  unnecessary  to 
inflict  as  a  permanent  legaoy  to  aeientifie 
posterity. 

'Wbelber  in  using  hybrid  and  bacbaroiiB 

names  we  are  following  in  the  lines  which 
Latin  literature  would  have  taken  is,  after 
all,  of  relatively  little  importance.  Conven- 
ient names  which  ean  be  understood  retAi- 
]y  and  remembered  easily  are  the  object  of 
our  quest.  Names  like  8eba$tianoschaueria 
and  Beickembachanthm  may  be  etymolog* 
ioally  eoneot,  but  fhsf  are  eertaiidy  not 
eonvenioitY  and  tbe  aame  may  be  said  of 
many  impersonal  compounds  of  ungainly 
length,  such  as  Arckispirostrepttu,  iVe- 
crophlaophagus  and  SyHthUoborbamphus. 
Apparently  to  avoid  the  labor  of  finding  aa 

unusrd  sliort  Jinmr.  snni»?  syslcinatisfs  •  k 
safety  in  huge  polysyllables  which  they 
feel  sure  that  none  of  their  predeoessora 
ean  have  bad  the  hardihood  to  popettate. 
But  that  these  absurd  erections  arc  strung 
out  in  accordance  wnth  the  rules  of  Greek 
grammar  is  scarcely  a  sufficient  reason  why 
syatematie  biologic  mnat  remain  at  the 
mercy  of  nomendatorial  indolence  and  fed* 
ly.  The  man  who  named  his  daughter  En- 
cyclopedia Britannica  was- rewarded  for  his 
pains  by  hearing  the  neagbbon  call  her 
'Tan,'  and  similar  abbrerialicna  are  in 
many  instaneea  in  order  among  aaiaitifie 
names. 

To  avoid  tiie  nnmerooa  eomplieationa  and 

nmstttainties  attending  the  subject  of  ea> 

eonyms  it  has  been  sufrpctpd  thnt  navif^s 
be  treated  as  arbitrary  symbols  outside 
langoage  and  literatnre,  to  be  pieaerved  in 
their  original  forms,  typographic  erron 
and  all.  For  such  tht^  names  of  Adanson 
and  Hernandez  are  but  opportunities  for 
tbe  display  of  seal  in  tbe  eanse  of  priority. 
Indeed,  mm  pbaQetic  outrage  at  a  tima  ia 
evidently  not  enough  for  those  who  think 
to  serve  science  by  compelling  ua  to  say 
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such  things  na  Sy/nphoricarpus  symphori- 
carpus,  Taraxacum  taraxacum,  Hypopttis 
hypopitis,  Opuntia  opuntia,  ZizyphMt  M*y- 
p/it£s,  Cracca  cracca,  SasaafroB  sassafras, 
Bemoi7i  hi  tt^oin  atul  other  gibberi'^h  first 
advocated  by  the  oruithologiBta  who  evi- 
dently proceeded  on  tiie  analogy  of  Coo 
000,  Caw  caw,  Quaek  quack  and  other 
sounds  familiar  to  them,  .iiul  did  not  fore- 
see the  certain  fate  of  the  tropical  planter 
who  should  find  as  the  result  of  his  botanio* 
al  stndica  tint  hit  garden  flontained  CajM 
cajan,  Manihot  manihot,  Malvaviscus  mal 
ini'i.^fus.  Jumhosa  jamhos.  Atwnns  irmtnits. 
Karatas  karatas,  Guaztima  guazuma,  Leb- 
hek  Ubhek  and  Ia&lo5  MtkA,  to  say  noth- 
ing of  the  horrors  he  might  encounter  in  the 
forest.  And  nil  this  because  Dr.  Linnanis 
refused  to  accept  numerous  genera  named 
liy  Ida  predeeewor«»  bnt  need  tfadr  gen^e 

names  of  species  I 

Those  who  believe  that  this  historical 
complication  compels  the  permanent  use  of 
duplicate  binimiiali  iliould  begin  praetiee 
with  Cfluehictlapalezquahuitl,  since  the 
Juggernaut  sect  of  devotees  to  priority  has 
not  hesitated  to  resurrect  and  even  to  make 
duplicatei  of  equally  bartwrona,  if  leas  ax- 
tenaive,  namea  from  books  much  less  seien-. 
tific  than  Hernandez.  If,  as  claimed  by 
Mr.  Pollard,*  there  is  no  middle  ground 
between  tine  eoaneetion  of  orthographic  Mid 
lypographie  enon  and  the  acceptance  of 
all  mistakes  and  barbarisms,  a  continua- 
tion of  the  present  nomenclatorial  tenden- 
eiea  will  but  prepare  a  welcome  for  the  re- 
formers who  shall  extend  and  oomplete  the 
work  of  Prnfossor  Oroeiu;  in  tli<'  extirpa- 
tion of  incorrect,  inconvenient  and  barliar- 
ous  nanie^i,  and  the  substitution  of  otiiers 
jnatified  by  daasieal  reference  and  usage; 
not  primarily  because  such  terms  are  Lat- 
in, nor  hccansc  they  arc  elassirnl,  but  be- 
cause it  will  have  become  apparent  that 
adharenee  to  a  reasonably  limited,  never- 

*8cmiiC^  N.  &,  XIV.,  p.  280,  Aug.  23,  1801. 


changing  vocabulary  is  the  mily  safe  basis 
for  legislation  in  the  interest  of  a  convea- 
)f  nt  and  stable  nomenclature. 

The  hope  that  stability  might  be  seeured 
by  the  accejifam-e  of  incorrfet.  inconven- 
ient, Uarbarous  and  nonsensical  names  is  cb- 
vioualy  vain,  and  it  is  rapidly  becoming 
apparent  that  such  ooncessiona  to  igno* 
ranee,  recklessness  and  frejikishness  earry 
with  them  more  serious  dangers  than  they 
avoid.*  We  could  afford  to  have  many  dif- 
ferencea  of  opinion  and  usage  in  the  names 
of  plants  rather  than  accept  taxonomic  con- 
tributions like  tliose  of  Hernandez  and 
Adanson,  and  a  stability  which  would  bind 
UB  to  audi  idola  would  be  a  doubtful  ble8a> 
ing. 

But  notwithstanding  its  annoying  com- 
plexity, the  subject  of  caconyms  has  the 
redeeming  featnre  that  it  can  be  treated 
quite  apart  from  all  other  aspects  of  no- 
menclatorial reform,  and  as  it  is  tlie  side 
which  touches  nearest  upon  the  field  of 
general  literature  and  inidividaBl  opinion 
and  taale,  it  is  here  that  reliance  upon  usage 
or  an  agreement  to  disagree  would  be  a 
benefit  to  systematic  biology  if  it  made  pos- 
aible  the  mudi-needed  unanimity  on  the 

*Th«  sonmrhBt  phErlaateal  eomplacency  with 

wTiicli  -ome  of  ni)'  /oological  frienila  were  in- 
clined to  view  the  Ueruandez  compUoation  m  • 
puraljr  bataideal  dilReulty  In  no  lonj^  appro- 
priate in  ^iinv  of  ttic  roft'iit  dolivery  by  a  South 
AuicrifttU  zoologist  of  a  lurge  brood  of  nomen- 
clatorial monsters  which,  since  they  have  come 
inthe  twentiethceDtuiy.inHteaUof  in  the  Mtxteenth, 
•llow  «ven  man  strikingly  than  those  of  Her> 
namJi'/  (lie  necGsaity  of  nonicncliitori:!!  iliscrimi- 
nation.  Two  proUut*  have  already  appeared 
(Otfireff,  v.,  p.  142,  Sept,  1801,  hy  Profcaior  Qill, 
an.l  Si  ir.scE.  X.  f..  XIV.,  p.  cn.l,  N'ov.  1,  1901, 
by  '  F.  A.  B.')  but  the  authora  of  namea  like 
tluilirtmoaeottitt,  OUfteUthom«^,  EdvitrdO' 
troueseartia  and  Aamithwoodicardia,  are,  of 
course,  imperriniiH  to  reason  or  to  ridicule,  and 
will  be  cfTfftUHlly  ticlcrretl  only  by  the  refusal  of 
•ystematiats  to  recognize  their  moltipwlaiisa 
progeny  m  a  legitimate  part  of  talologioal 
taaoBomy. 
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weightier  principlt-s  and  methods  of  tax* 
ouomic  procedure.  General  legiBlation,  to 
«oi?«r  all  normal  inatanoee,  most  be  axii»- 
ntati«ally  rational,  definite  and  simple  if  it 

is  to  be  nnivrrsally  nndorstood  and  ap- 
proved, but  there  could  be  no  serious  ob- 
jection to  the  reference  of  this  semi-literary 
department  of  nomenelatnre  to  a  parma- 
ncnt  oninniittoo  or  iieademy,  just  as  it  has 
been  found  advantageous  to  have  a  board 
of  specialists  for  officially  determining  the 
forma  of  geocraphie  namee.  And  it  dioold 
also  not  be  forfrofti  n  that  if  no  dinv't  pro- 
■\-ision  for  dealing'  with  c.iconyms  should 
prove  possible,  a  large  uieaaure  of  relief 
from  Adanaon,  Hemandes  and  other  no- 
menclatorial  inenbi  could  still  be  obtained 
through  closer  adherence  to  the  binomial 
requirement  for  genera  as  well  as  for  spc- 

eiee. 

E«8ENTIAUS  OK  BlOlJKiK  Al.  NOMIiNCiaTL  BK. 

In  the  way  of  summary  of  the  present 
and  former  disensaiona  of  the  method  <  f 

types*  it  may  he  repeated  thiU  the  loiii;- 
wished-lor  unifoniiity  and  stability  er  uld 
be  secured  by '  consistent  adherence  to  a  few 
aimple  and  well-niffh  axiomatic  principles. 

1.  The  priiiuiry  nl-ii  '  t  of  foniiul  iionu  l  iinir 
iu  v^'sleuuitic  biolojjj-  ■!>  to  mxruri?  coiivi-nit'uo-, 
ttnifonnitjr,  and  stability  in  the  name*  of  pUntn 
anil  animals. 

ii.  Itiologioal  nonicni'liitiire  >»lioulJ  he  ticaU-J  a- 
iMginning  with  tlie  ^enontl  ii^  of  binoniMl  Latin 
naniM  for  plants  and  animala. 

9.  A  nam*  must  be  ui«»d  for  tti«  natiir»l  ^rroup  td 
wliirh  it  wiiti  firNt  npplioil. 

Moi-<'(.\.  r.  if  \vi>  iirL'in  finrn  the  pniclii'Hl 
end  of  the  problem  instead  uf  viewing  it 
merely  from  the  literary  standpoint,  thf 
formulation  and  application  of  these  prin- 

'  hull' tin  of  the  Torrry  Botanical  Chih,  22: 
431-434,  Octobar,  ISDd;  feiciS.NCE,  N.  H.,  8:  IStK 
100,  Aoguat  IS,  1898;  ScmitCB,  X.  8.,  8:  S13-Sltf. 
(MoIkt  14,  lrt!»S;  .lm»n(vi„  \atuialifl,  33:  287 
2U7,  April,  iaU9;  Sciic.NCk:,  N.  S.,  1^:  47a-(8l, 
Bqiteuber  2S,  1000;  ScnifCK,  N.  S..  13:  7I2-7IS, 
3iny  3.  IMl. 


eipli  s  enentinten;  far  less  «it'nnus  complics- 
tjons  than  have  attended  the  unstable 
method  of  elimination. 

DEBKlMATIOi;  OP  TYPES. 

1.  Tbo  nomoBctatorial  type  vt  n  apecies  b  the 
npecimen  originally  studied,  named  and  described 

by  tbo  author  of  the  >t|)ecitic  naiiu'. 

2.  The  type  of  a  genus  ia  the  first  speries  w- 
ferred  to  it,  aod  the  generie  name  ean  be  naed  eely 

for  Hppries  trojtt(H|  an  oongi^npnc  wifti  Uic  l\\ic. 

(a)  The  author  may  <le«ignate,  however,  Home 
otber  species  as  ty|ie  in  the  asne  paper  in  wliidt 
the  name  ix  published. 

(6)  For  a  generic  name  adopted  from  a  pre- 
Linniran  or  a  prebinntuial  writi-r  the  type  njMfi** 
is  selected  without  reference  to  the  oinomial  sys- 
tem of  nomenclature,  but  worica  older  tban 
Tmiii  ii.  i'<ii  t'«  '  Institutiooes*  (17001  dioiilil  not  I* 
i  ited  in  botany. 

CT.AK.S1FIC:ATI0N  of  SVN'UNTHSb 

Under  the  lu'  tlmd  i»f  types  names  are 
rejected  or  treated  as  syuouyma  in  biolog- 
leal  taxonomy  for  tiie  following  iMieaa: 

1.  When  preoccupied  (homonyms). 

(a)  A  generic  nsme  is  pr(ioccupi>  I  n  it  bss 
been  previously  proposed  for  a  ditfereut  group  of 
the  anma  (plant  or  naiaial)  Mrfea. 

(6)  A  spprifir  or  suhspcHfic  name  is  priKv 
cuplcil  when  it  hm  been  applied  to  a  species  or 
8ulHip«cie8  luider  the  same  generic  name. 

2.  When  there  is  an  older  vnUd  name  baaed  aa 
the  same  type  (typonym). 

3.  \\  hon  there  in  an  older  valid  name  hsiird  OB 
another  member  of  the  same  group  (meionym). 

4.  Whea  the  aatnrsl  groap  to  whleh  the  aaaw 
applifi-i  is  tinilcterminM  flivponym). 

(a)  A  speciilc  name  in  a  iijponym  when  it  bss 
not  been  connected  with  a  description  iidiMtHlnhlii 
by  diagnostic  characters  or  by  nfemm  to  n  lypa 
specimen,  figure  or  locality. 

(6)  A  generic  name  is  s  hyponym  when  it 
has  not  been  aiaoeiatod  with  aa  idontttebte 
MaoBdal  speeles. 

6.  Wlien  the  form  or  signification  of  the  nsms 
ia  inoonvenioit,  incorrect  or  inappropriate  (ca- 
eoaym),  ahonld  n  noogniisd  nethod  of  daalisg 
with  theia  eooipiiqntianB  ho  fcmuttted 

O.  p.  Coo%. 

WoanunrwHi,  D. 
Mmarr  10,  lOM. 
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aPBIXU  UEKTiyr,  OF  THE  C'H  SriL  OF  THE 
4.MER1CAX  ASaUCIATWS  FUR  THE 
ADVAVOEUEXT  OF  SCIEKCB. 

Tbb  Gonneil  of  the  American  Anoeiap 

tion  for  the  Advaneeinent  of  Science  met  on 
Api-il  17  in  the  A^ombly  Hall  of  the  Cos- 
num  Ciub  ftt  Wafihingtun.  Pretddent  Minot 
occupied  the  chair  and  Prerident-eleot 
Aaaph  Hall  was  in  attendance  as  were  also 
Messrs.  Benjuniin,  Catteil,  Clarke,  Fewkes, 
Galloway,  Uilbert,  Gill,  Howard,  Hyde, 
Lee,  ICoQee,  Morley,  Niehola,  PeenMni, 
Fateriy  Stiles,  von  Sefarenk,  Weleli,  Wood- 
ward and  Wri(,'ht. 

The  Pemanent  Secretary  presented  a  re- 
port upon  the  operations  of  his  office  since 
the  midwinter  nn'otint;  of  the  Council  lield 
at  Chicago.  III.,  January  1.  The  delay 
in  the  pubUcatiou  of  the  Denver  volume 
was  cxphUned  in  part  by  the  delay  in  the 
receipt  of  certain  nianusoripte  tnm  Sec- 
retaries of  Sections  and  in  part  by  tlie  new 
conditions  which  govern  the  administration 
of  the  iim  of  pnntexa  whidi  has  handled 
Uie  volome  the  past  two  years.  The  vol- 
ume is  now  entirely  in  type  and  will  prolv 
ahly  be  ready  for  distribution  in  a  weel<  or 
•0.  A  list  of  the  new  members  elected  by 
Uie  aabeounittee  of  the  Conneil  empowered 
to  act  promptly  on  applicntions  was  prv- 
sented  and  the  statement  was  made  tliat 
in  past  fifteen  months  1,566  persons  have 
been  tested,  of  whom  1,406  have  oom- 
pleted  mcniborship. 

Arrangements  for  the  Fittsbur;,'  iiii'otinK 
are  progr^ng  favorably.  The  IVrmnuent 
Beeretary  Tinted  Pittabnrg  on  Uareh  22, 
and  mot  about  fifty  members  of  the  Local 
Conimittet'.  s(>lected  the  rooms  for  the 
meetings  of  the  different  sections  and  the 
aiBliated  soeietiea,  ascertained  that  a  sub- 
stantial fund  had  been  subscribed,  and 
that  the  ppople  of  Pittsburg  are  intriested 
in  the  meeting  and  are  looking  forward  to 
it  with  pleasure.  It  was  also  announoed 
that  preUminary  arrangmentB  are  already 


being  n)a<le  for  the  prohaMe  Wa.shin>2:to« 
meeting  during  Convocation  Week,  begin- 
ning December  28,  1902.  The  Columbian 
University  and  Oeorgetown  Univemty 
IjHve  promised  the  use  of  all  of  their  Uni- 
vr-rsity  buildings  for  meeting  rooms. 

l  lie  tinaneiai  ivport  of  the  Permanent 
Secretary  tor  the  calendar  year  1901  wa» 
presented  and  was  approved  by  the  Council 
and  ordered  placed  before  the  Association 
at  the  Pittsburg  meeting.  The  report 
shows  reeeipts  during  the  year  of  $21,- 
'S7']f^9.  and  a  balance  on  hand  December 
31,  1901,  of  $12,285.83,  after  transferring 
to  the  Treasurer  the  sum  of  $2,050.00 

The  committee  appointed  at  the  mid- 
winter meeting  with  power  to  act  upon 
tlic  application  of  the  Bibliographical  So- 
ciety of  Chicago  with  regard  to  a  bibho- 
graphie  exhibit  at  the  Louisiana  Pnrahase 
Exposition,  reported,  through  Mr.  Catteil, 
that  the  committee  had  notified  the  Society 
that  the  Aa<!o<>iatiott  regards  it  as  desirable 
for  the  Exposition  to  aeenre  the  advise  of 
expert  bibliographers  in  the  eompilation  of 
its  publications  nnd  to  arrange  if  possible 
for  an  international  bibliographical  exhibit. 

Tt6  Committee  on  ConTooation  Week  re- 
ported, through  its  ehairman,  Dr.  lOnot, 
that  since  the  last  report  jigrecments  to 
'Convocation  Week'  arrangenients  have 
been  received  from  a  number  of  univer- 
dtiea  and  eolleges,  ineluding  the  Vrnversity 
of  Illinois,  Lehiph,  Cincinnati,  Indiana, 
Van  Rensselaer,  Dartmouth.  Iowa.  Brown, 
Smitli,  AlcGill,  Lafayette,  Ohio,  Pennsyl- 
vania, WieooiMn,  NabradoK  Toronto, 
Georgetown,  making  a  total  of  54  in  all, 
only  two  of  which  are  outside  of  the  United 
States. 

An  intimation  having  been  received  by 

the  Council  that  the  American  Philological 
As.sociation,  fbc  Archax)Ioi:ical  Institute  of 
Anicriea  and  the  American  Philosophical 
Assoeiation  might  weloome  an  invitation 
from  the  Assoeiation  to  affiliate  with  the 
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A»uK-iatiori  it  wa«  moved  and  earned  that 
an  iuvitati  m  be  extended  to  these  oi|;aii> 
izations. 

Dr.  Hinot  reported  from  the  subeom- 

mitteo  upon  the  afiiliatioii  of  certain  of 
the  iiietlical  sociflics  f1iat  tht»  invitation  to 
affiliate  was  scut  out  to  scvenii  societies,  but 
that  sufficient  time  had  not  elapsed  to  allow 
thesp  societies  to  t^ke  action. 

Dr.  Tipp  reportml  that  the  Council  nf  the 
American  I'hysiolojfieid  S<H>i^>ty  had  re- 
solved to  report  favorably  upon  the  prop- 
osition of  the  Association  as  a  whole,  but 
that  a>'tii»n  l>y  the  Society  cannot  be  taken 
until  its  ijLxi  meeting. 

An  appropriation  of  $25  or  so  much 
thereof  aa  may  pr«>ve  necessary  was  made 
for  the  pnn>ose  of  sharing  in  the  expense 
attending  the  reception  of  Lord  Kelvin  to 
be  beld  by  aeveral  national  seioitifie  or- 
l,'ani»itioiia  in  New  York  City  on  April  21. 

A  li'ttcr  wns  n^ad  from  the  Librarian  of 
the  Manchester  (N.  II.)  Ituititute  of  Arts 
and  Sdenees,  statinf;  that  their  library  had 
been  destroyed  by  fire  last  January,  and, 
on  motiiiii.  the  Permanent  Scfrpfjirj'  was 
dire<'ted  to  present  to  the  Institute  as  full 
a  set  of  the  Proceedings  of  tiie  Associatioa 
aa  ahould  prove  practicable. 

A  letter  fn»ni  Dr.  Frnnz  Bons  n  lafinir 
to  a  propo-si'd  '  .\ssoeiati(»n  of  American 
Anthropologists'  was  read,  in  which  he 
asked  the  c^inion  of  the  Council  of  the  As- 
social  ion  conceminf»  the  possibility  of  a 
practical  substitution  i>f  this  national  so- 
ciety for  Section  II  of  the  American  Asso- 
ciation, all  members  of  the  new  society 
becoininir  monilici-s  of  the  Americjin  As.so- 
cialicri.  ll.c  sisMcty  to  have  the  privilo<;e  of 
levyinjr  Uildilicuial  assessments  of  its  own. 
Some  diseuasiona  ensued  and  a  motion  by 
Mr.  Gilbert  was  finally  adopted  to  estab- 
lish a  coramittee  on  the  relati<ms  of  the  A. 
A.  A.  S.  to  otlier  scientific  orjjanizations 
and  that  the  proposition  from  Dr.  Boss  be 
referred  to  this  committee.  It  was  further 


moved  and  carried  that  the  Prcsiiltut  of 
the  AssoeiatiMi  be  made  a  member  of  the 
committee. 
The  foUowing  reaolutioii  waa  read  by 

Mr.  ratt.'ll: 

L't  solmd,  That  the  Pennanent  Secretary 
be  authorized  to  coUeet  the  dues  of  mem- 
bers of  societies  aJBliated  with  the  Aasociap 
tion  if  reQuested  to  do  so  by  any  of  these 
societies. 

Dr.  Stiles  moved  that  the  Committee  on 
Convocation  Week  be  requested  to  take 
into  eonaideration  the  adviubility  of  ad' 
dressing  officials  in  charge  of  <iovemmcnt 
scientific  bureaus  iu  an  effort  to  secure  ac- 
tion which  win  result  in  the  detail  of  seien* 
tific  men  in  the  empl(»>'ment  of  the  Oovem- 
mcnt  to  attend  scientific  meetinL's  held  dur- 
ing Convocation  Week  without  prejudice 
to  their  annual  leaves  of  absence,  thus  ao- 
ocmpliahing  for  this  class  of  workers  what 
the  cnmniittt'e  hns  been  able  to  secure 
through  tlie  different  universities  for  the 
teachers  in  tite  higher  educational  institu- 
tions. 

The  Sceretarj' -elect  of  Section  T,  Pnv 
feasor  W.  F.  Wilcox,  havitifr  resigned 
through  press  of  work,  on  motion  of  Mr. 
Hyde,  Frank  R.  Butter,  of  Waahinj^, 
D.  C,  waa  deeted  Secretary  of  Section  I. 

f<(  n:\Tiiic  HOOKS. 

THE   DtTCU   E}U>£OITIO.\    TO   TUK  UiLkJ 

AacHmiAOO. 

Sihoga-Expeditie.  Inindu^itm  si  jTcsmp- 
Uon  de  VExpvdilwn.  Par  Has  Wsm, 
Monoffraphic  I. 

This  is  the  first  of  a  series  of  sixty-five 
moiiof^phA  whieh  are  to  appear  from  time  to 

tiif.c  n"?  tile  r<-^ult'<  of  the  rnii«e  of  the  Sp.,'u;/i 
through  the  Malay  Archipelago.  Une  need 
liardly  add  that  such  a  series,  under  tlie  author- 
.«hip  of  many  of  the  best  ];m..wii  continental 
apecialists,  will  prove  an  important  comple- 
ment^ if  not  a  rival,  to  the  leports  of  die 
Ckattengar. 


Digiti^ea  by  CoOglc 


Anas,  IMS.] 


SCIENCE. 


669 


The  introductory  monograph  by  Profeaeor 
Max  Weber,  director  of  the  expedition,  gives 
a  dear  outline  of  the  pvopoaed  work,  ft  hii> 

torical  summary  of  the  rosoarchea  rolatinfr  to 
this  reipon  and  a  condensed  journal  of  Uie 
erniae  dminff  itt  year  of  ooDeeting; 

Great  intcre.st  in  the  biology  of  their  East 
Indies  has  always  been  shown  by  the  Dutch, 
and  the  ridi  tropica]  fauna  and  flon  of  this 
region  have  already  been  «»afnin«d  at  i«it 

hand,  although  in  but  a  preliminary  way,  by 
tiiany  of  tlieir  best  observers.  The  present 
<  x|H<jition  can,  tiieiefioM!,  be  looked  upon  aa 
the  logical  outcome  of  a  cumulative  interest. 
Not  long  since  a  society  wa»  formed  for  the 
'EnooiuagenMint  of  J^tploratkma  in  the  Oo- 
Innial  Pi)ss<iSsions  of  tlie  Netherlands,'  and  it 
was  at  the  instance  of  this  society,  through 
the  effbrta  of  Profeasor  Hubradit,  of  Utrcdit, 
and  other  lefvling  zoologists,  that  the  Dutfh 
goTemmeat  lent  its  aid  to  the  undertaking. 
ThiM  materialiaad  in  llie  loan  of  an  adndfaUar 
equipped  war  ▼easel,  the  Siboga,  for  the  pur- 
pose of  n  ppncral  exploration  of  the  marine 
fuuna  of  tht)  Dutch  East  Indies.  Among 
zoologists  generally,  it  is  well  known  that  the 
Sihoga  starfpfl  on  it>  fruisp  under  exception- 
alli'  favorable  avispioos;  no  vessel  was 
better  equipped  for  soological  eollectiiig, 
and  it>  naval  personnrl.  fruiii  rnpfaiii  Tyde- 
uian  down,  was  selected  with  extreme  care — 
the  latter  floature  almost  as  inqiortant  to 
the  staff  of  naturaliRti)  ao  the  former. 
The  vo,-<sel  started  on  its  cruise  in  March, 
16&it,  returning  to  Java  without  niishup 
ji»t  a  year  later.  Orer  tliree  hundred  drodg- 
incr  sfation*?  wero  nv'ordcd  at  points  well 
scattered  throughout  the  archipelago.  The 
itinerary  was  a  long  one;  the  Teasel  pasted 

first  filonpr  t1)i>  sdUtliorn  r<iw'  of  islands  as  far 
as  Timor,  thence  northerly  through  the  Strait 
of  Makassar,  as  far  as  the  Snln  group  in  the 

Pliili|iliine>i ;  tlu-nrc  back  tn  Cclel'OS,  then 
again  northerly  to  the  neighborhood  of  the 
Philippine  Island,  Mindanao;  dienoe'wra'di- 
orly  through  the  Molucca  passage,  and  among 
the  islands  of  the  sea  of  Ceram,  as  far  as  the 
coast  of  New  Guinea;  thence  through  the  pea 
of  Banda,  and  amonfx  the  southern  group, 
Timor,  Flovea,  Lombok,  back  to  Java.  The 


present  monograph  pives,  although  in  a  con- 
cise form,  aa  idea  uf  the  fauuu  of  ihe  little- 
atudied  deep  and  shallow  waters  of  the  archi- 
r"IagfJ,  aiid  of  the  wealth  of  inaterinl  which 
uuw  has  been  distributed  among  the  specialists 
who  are  to  report  upon  the  eolleetions.  Hardly 

of  Ic'^s  iiitereHl  are  tlio  extensive  researches 
undertaken  by  Captain  Tydeman  and  the  par^ 
in  the  hydrography  of  this  region. 

It  is  a  difficult  task  for  the  reviewer  to 
seleet  the  most  important  of  the  points 
brought  out  in  the  first  monograph.  One  may 
pick  out  at  random  these:  There  is  evidenoe 
that  the  famous  ' Wallace's  line'  between  Bor- 
neo and  Celebes,  is  far  less  distinct  than  for- 
merly believed,  and  indeed  of  minor  impor- 
tance  in  the  matter  of  the  distribution  of 
marine  forms;  in  this  regard  we  note  that  the 
narrow  atrait  between  Bait  and  Lombok 
through  which  this  line  passes  is  nun  h  shal- 
lower than  heretofore  believed,  practically 
within  the  one  hundred  fathom  mark. 

Important  too  the  discovery  of  aotnal 
barriers  separating  the  de«:i»  waters,  or  seas 
of  the  archipelago  from  the  neighboring 
oceans,  barriera  which  had  long  been  con- 
jeetiired  to  account  for  the  fact  that  the 
deep  waters  of  the  archipelago,  *.  «.,  those 
greater  than  1,600  meters,  are  of  tuiiform  tem- 
perature  Cubmii  n  <li>gr<;'i^  C).  while  those  of 
adjacent  oceans  become  colder  as  the  depth 
inereaaes.  The  present  memoir  contains  many 
interesting  biological  notes.  We  may  cite  t» 
examples,  the  reference  to  the  Palolo  worm, 
whose  extraordinarily  regular  and  sudden 
mode  of  oeeurrenee  has  so  long  puzzled  zoolo- 
gists; the  method  of  sailing  by  the  sword  fish, 
llisliophonus;  the  relations  of  LUholham' 
nUm  ooloniea;  eurioos  aboriginal  methods  of 
fi^shinfr;  nri(p<;  nn  =;hallnw  wat(>r  phosphorescent 
fisliei^;  meuiiurenient  (in  caudle  power) 
of  the  flashes  of  the  pihoepheraeoent  fish, 
Phiihilih'iJi'u-'.ti:  living  conditions  of  glass 
sponges  i  notes  on  Coccotpkvrat  much  dis^ 
eusaed  of  deep-eea  espeditiona-'thefle  are 
shown  to  be  plants,  their  chromatophores  and 
divisinn  having  been  studied  in  living  mate- 
rial by  Muie,  Weber. 

Among  geological  notee  we  find  that  Meao- 
aoic  depoaits,  hitherto  known  only  in  and  near 
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Java, are  continued  throughout  a  nuiulx  rof  ihc 
easterly  islauck:  hImu  liwl  lu  tie^p  wulcr  aiijti 
diataBt  from  sluMn^  land  renuiuu  such  an 
fruit  !  leavffi  of  paluiB  are  found  in  druiig- 
mg^  ooutiraiiDg  trom  tbia  regioD  the  obaer- 
wtidni  of  AtoaaiMlw  AgaMii  on  Blnfo. 

Di$  SiiBkitwv  «a4  rttMUmiv^  Skuktntm 

boi  den  Ffiatueu.  By  B.  Nrmec  Jena, 
Q.  Fiaber.  100^  Ppw  168;  iiL  8.  Pcie«^ 
Mk.  7. 

nowadays  it  is  to  be  expecteci  that  uaj 
theory  dtsv<'lop<  d  in  coxiuectiou  with  the  phe- 
opi^^fLa  of  tuum&l  liie  will  quioUy  be  applied 
to  iavaitwttion  m  Ae  Mfeio*  of  pknfoandviw 
versa.  Witnoaa  the  well-known  exploitation 
ci  beliotreittc  pbenosiesa  in  aninuUa  after 
tiwi?  ftTitiontioii  lit  plants.  Sinoo  tho  cUft- 
opvoiy  <4  the  fibrilUr  structure  in  the  nerroua 
•yvtem  of  animala  and  the  development  of  the 
neuron  theory  have  abed  so  much  light  upon 
the  pvopegntion  of  impuleos  in  animaK  it 
nut  to  be  expactod  that  siitular  invest igration* 
sboMld  be  wade  upon  planta.  Thi»  iUaa  been 
done  lur  Vliama  and  tho  naoulta 
in  a  hook  of  conaiderable  aixe. 

Thot^  he  gave  aome  attention  to  geotrepio 
•nd  other  stimuli,  Nemee  attidled  duefly  ths 
propagation  of  the  stimidua  caused  by  wound- 
ing, because  this  manifests  itself  by  a  notable 
disturbance  in  the  structure  of  the  oelL  The 
paolOlllMm  of  eells  adjacent  to  the  wound 
aggregates  upon  the  side  of  the  cell  next  to 
it«  whither  also  the  nucleus  migrates.  This 
dirtntbuMa  viMdi  fa  all  dbBakkni  at  a  dol- 
nitr  rnto  (in  tho  root  of  onion  about  1.25  mm. 
lengthwise  in  the  first  fifteen  minutes),  and 
reeorety  f oOowt  ihoiilj.  Tho  pioiiagatioii  ia 
meet  rapid  in  the  longitudinal  axis.  N6mec 
■ooi^  a  structural  basis  for  this  difference 
and  beliovos  that  he  has  found  it  in  proto- 
lllaaime  strands  or  fibrils,  which  are  readily 
demonstrablp  in  certain  c«lls,  particularly 
those  of  tlie  pierome.  These  strands  run 
Isngthwise  from  one  and  of  the  oeD  to  tlie 

other  nnd  nro  rrsolvnble,  with  proper  ataininp 
and  magnification,  into  fibrils,  each  of  which 
ia  aomninded  Itr  >  dbtinet  siheatih.  In  ih» 
oanter  of  IhB  edl  die  Btnmda  are  oflea  large 


and  distinct,  but  near  the  ends  thoy  apread 
out  into  a  brush  of  fibrila,  which  rea«li  dis 
wall  hnl  do  not  penetrate  it  According  to 
Ni"moc,  propagation  of  the  impulM;  t;ik.«^  |1  < -i- 
along  these  fibril^  hecoming  general  and  dif- 
fuse in  the  iMOtopbuim  at  the  snda  of  the  oelk, 
and  passing  from  one  cell  to  another  by  way 
of  the  minute  geiteral  protoplasmic  connec- 
tions, wUah  Ir  eMkor  be  essumas  to  eiiit, 
though  ho  does  not  demonstrate  them.  Nemec 
kya  much  stresa  upon  the  fact  that  in  adjaosmt 
calls  the  fibrils  correspond  on  opposite  faces  of 
the  wall,  though  the  significance  of  this  point 
is  not  clear  in  view  of  the  lack  of  demon- 
strable connection  through  the  walL  Sui-h 
tfcglUar  stnwtnm  uses  found  In  sesawJ  »eifc» 

(icntyle^,  ilii-otyli's  ;uul  -^itue  {crx\<.  Ina:;- 
Buioh  as  operations  for  the  removal  of  tho 
filwOs  akae  tiese  imposaibH  N&nee  eanasd 
their  degeneration  by  sudden  changes  of  tSBr 
perature,  finding  afterwards  the  rate  of  prop* 
ogatiou  retarded.  In  roots  of  Vieia  F»b», 
where  fthls  are  found  only  in  the  ploronM^ 
the  severance  of  the  plerfinip  inhibited  gpo- 
tropic  curvature  entirely  or  at  least  above  the 
cat,  the  infetsooe  beancr  that  it  did  so  by 
interruption  of  the  fibril*. 

The  work  of  Nemec  is  certainly  a  careful 
tad  thorough  pieoe  of  rsseandi.  whieh  wiB 
doubtless  stimulate  further  inquiry  along  this 
line.  It  is  nut  convincing,  however,  in  its 
present  stage.  The  author  himself  admits 
that  inHHilssS  are  transmitted  by  cells  in  which 
there  arc  no  fibril-,  holding  only  (hat  when 
present  they  iacihUite  propagation.  If  this 
be  tme  ths^  slioald  be  best  developed  duae 
orpran.s  whose  reactions  are  fin:i~l.:i-'-t.  Yat 
Haberlandt — who  baa  already  intereaited  him- 
aslf  in  tfie  ptohlom-^aa  been  uneble  to  db- 
cover  them  in  the  vicinity  of  the  sensitive 
hairs  of  Aldrovandia,  the  stamens  of  OpuMis, 
or  the  tendrils  of  Cuettrbifa.  Foitiieir.  it 
should  be  noted  that  the  cell  rows  in  which 
the  fibrils  are  l>e9t  devf li.jx'd — often  tho^ 
which  become  tracbM»— are  not  only  an  un- 
Unly  line  of  tranamissioB  bat  thst  no  actual 

protoplasmic  conEf»r^t;oTi    in   them   hn-  been 
shown.    Finally,  the  experiments  showing  re-  ^ 
tavdation  loUoinng  interruptiflin  or  diaorganr 
iiation  of  the  Ubrila  are  maonehiaiv*  beeeuse 
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the  Bame  conditions  might  inhibit  the  action 
ol  th«  real  lines  of  propagation,  wlu^iever  th«7 
are. 

FurUier  invrsti^'ation  Ib  dananded  fop 
•)\K>i4f|ti{>n  oi  thia  iut^res^nK  proU^ 

^!ta  UifinMinrf  «f  CvioAfO, 

Jtoscoe  Schorlemmer'a  Auisfiihrliches  Lehrbuch 
der  Vhemie.    Von  Juu  WiLU.  i^BniL.  Pro- 
fessor   an    der    Univenitat  Heidelberg. 
Neunter  Band,  Die'  KoMenMf9B»eratoife  und 
ihre    Deriviilc    Offer    orfjantsche  Chemie; 
Siebenter  Thail.  iioarbeitet  in  gem«inaohaft 
mit  IWabd  Kjuv  mod  Osauv  kaomM, 
Profe«soren  an  der  Fnlvoreitat  rTelsingfon, 
O.   Ooiuiiiiuu,   O.   EustERLDta   und  £. 
Taiilbii,  PrivatdoosBtm  an  dn  UiiivwwS- 
taten  Heidelberg,  Berlin  und  HaUe,  A.  8. 
Braunsohwcipr,  Bruok  und  Vei1«s  vms  FrjiMh 
rich  Viewig  uud  Sohn.  1901. 
The  pr«eent  volume,  beins  the  seventh  toI- 
ume  of  'Or^r«nic  Ohemietry,'  and  the  ninth 
▼olnme  of  Roseoe-Sohorlemmer'a  'Ausfiirh- 
UdM  LMndi  dsr  Ohflmia,'  iwiMtitttte*  Ik* 
closing  volume  of  this  important  work.  It 
deals  with  three  diatinot  topias  of  (^igrviologioal 
chemistry,  viz.,  the  'dumistcy  of  lihe  Albnmi- 
Dous  Bodies  and  the  Conptituents  of  Bile>' 
writtt-n  by  Dr.  O.  Oohnheim,  of  Heidelbexs; 
'Eiutyiu^,'  written  by  Dr.  O.  Emm^Unga  of 
G|MU(klttenburg;    'Ptomaines   and  Twanm* 
written  ty  Dr.  E.  Vahlen,  of  Hallo. 

ThB  B0ctio^  on  prpteids  oovers  pai(e«, 
ia4  >•  •>  njH-piwetsd  statonwiit  ef  iMte  and 

tliooriea  bearing  on  tlio  various  clasdos  of  pro- 
teids  otf  phystolpfl^i^  ia^^iwl;.  Xt  ia  thpfoiwMr 
ilp>tM«te,  and  nukes  a  valuablo  addition  to 
tliif  list  of  handbooks  which  aim  to  preset  a 
systematic  account  of  the  chcmioal  nature  of 
this  important  group  of  proximate  principles. 

The  seotMNl  on  'EnsjiinaB'  is  divided  into 
eight  chapters,  rlealinp  rofpce  lively  with 
enzymes  which  have  a  splitting  action  on 
numoaaoeharidea,  diaaocharidee,  polysaoohar* 

ides,  glneosiflps,  plywridpfi,  rte.,  while  otlior 
chapters  or  eubeoctiona  deal  with  oxidizing  and 
ledttdng  enxymee,  dotting  enzymee,  proteo* 
lytic  eazyme«  of  both  ai^mal  and  TCgetabla 
origin,  amide-aplitting  enaynca,  at& 


Xha  last  section  of  tlte  boel(,  bjr  Pr,  Vftbl^p, 
deals  with  ptomaines  and  taidaeBi  and  coaaki* 
tutes  an  interesting  chapter  on  the  chemistry 
of  these  producta  of  bacterial  lifo  and  growth. 

^he  volume,  as  a  whole,  r«de«ts  ^n-m  oredit 
ivoa  tli9  aevaaal  awtliofib  and  wiU  tnidoubted^ 
prove  of  groat  Rcrvirc  lu;  a  relmBao  h<Pdfc<W>|f 
for  pl^iolof(ici(l  chemist^. 

B.  H.  OvrnwoMH. 

Ilislorif  of  Geology  and  PaleonluUj(jii  to  tkt 
End  of  the  Nineteenth  Centura.  Hy  K.uiL 
AxFBKO  VON  ZiTTU..  Walter  Scott.  IIWI. 
lenuK  F^.  3dii+56a. 

Tliis  work  i»  timely.  lyell's  synopsis  of 
views  and  opinions  comes  dow^  to  barely 
sevi^ty-five  yeaia  afo;  Whewall'a  diapteis  on 

geology,  though  nominally  covering  the  {K-riod 
down  to  18.55,  arc  unsatisfactory  at  best; 
d'Archiac's  work,  too  voluminous  for  the  ordi- 
nary student,  ends  witli  1859;  while  nearly  all 
of  fliL'  utlicr  so-called  histories  are  liiHtoriea, 
not  of  the  science  as  a  whole,  but  of  separate 
brancliea  aurmunded  \fg  •  tnmvmnk  diap* 
ters  upon  other  branches.  The  i)reiiaratiou  of 
a  histor^r  of  geology  and  poloontoluta'  in  no 
longer  a  simple  task,  and  lielore  many  years 
it  will  be  an  almost  impossible  task,  for  tl^e 
several  lincM  of  investigation  now  embraced 
under  the  general  title  of  geolo^  are  fant 
bawoming  wholly  independent  sciences.  One 
Tiiust  welcome  this  history,  covering  the  whole 
period  to  the  end  of  the  nineteenth  century, 
prepared  bgr  one  who  firat  attained  Mainenoe  in 
«;<:'t<I<'gy  ntid  afterwards  tURWd  with  eqgoal  SUC- 
cess  to  palcotutolo^. 

The  introduction  of  158  pages  reTiews  the 
atepa  hs^  wbidi  the  science  advanced.  The 
synopsis  of  opinions  held  by  ancient  writers  is 
just,  with  full  rerognition  of  their  merits,  yet 
ahowing  their  defects  in  such  manner  that  no 
exrttpt'  rfnuiin-  f.ir  retrardlii^r  the  (Irwk  i»hi- 
lotiopiicrs  as  gifted  beyond  modem  students. 
One  hundred  pome  ave  devoted  to  ^  'heroic 
at;e,'  1700  to  IS^O,  in  which  one  finds  appre- 
ciative discussions  of  the  doctrines  presented 
by  Werner,  Hutton,  Plajfair,  Hnmboldt*  Kant 
and  the  rest,  which,  too  often,  have  reoeivod 
either  unstinted  praise  or  unstinted  censure. 
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The  story  smcf  1820  i»  told  bfiflflr,  as  tbat  is 

giren  in  detail  beyond. 

The  main  portion  of  the  work  oontetns  chap- 
ters on  coemical,  phy.sioj^nipliical,  dyiuunioiil 
and  atratigraphloal  geology,  petrography  and 
paleontology,  which  are  not  mere  narratirea, 
not  more  synopses  of  individual  contributions : 
they  are  true  histories ;  the  opinions  of  investi- 
gators  are  given,  their  value  discussed  and 
their  bearing  upon  the  advancement  of  the  sci- 
ence determined.  The  roaJiT  imiy  <lt'tect  here 
and  there  evidence  of  positive  bias,  or  ho  may 
feel  that  the  dedision  is  inexact,  but  in  ewtj 
instance  ho  mmt  rpcoK'iiizo  tho  authnr'a  effort 
to  maintain  a  judicial  attitude — and  it  may  be 
said  that  the  effort  has  been  so  far  suooessftil 
as  to  place  the  work  in  a  class  by  itself. 

The  statement  has  been  made  frequently  that 
Germans  are  inclined  to  ignore  the  work  of 
En^ish-spcaking  peoples,  but  there  is  no  traee 
of  any  such  inclination  in  this  work.  Professor 
Zittel  has  been  a  faithful  student  of  British 
and  American  eontributioni,  and  the  reier- 
ences  to  sucli  titles  compare  in  numlii  r  very 
favorably  with  those  to  works  in  German  or 
PrendL  This  history  will  prove  more  than 
serviceable  to  the  geologist  who  finds  the  daily 
accuDiulation  of  literature  bearing  upon  his 
own  imuKHltnte  line  of  woi^  ao  burden^me  aa 
to  prevent  him  from  keeping  tradk  of  advaace 
along  other  lines. 

Mni.  Ogilvic-Gordon,  the  translator,  has 
done  her  woik  well,  for  hardly  a  tnee  of  G«r- 
mou  idioms  remnin*.  Tfu/  ti  xf  is  enrich. ■<! 
with  brief  biographical  notices  of  deceased 
geologists  and  with  thirteen  portraits.  The 
index  of  authors  is  coniplotc  and  in  a  measure 
replaces  the  bibliography,  which  the  British 
publiflher  felt  compelled  to  omit.  The  index 
of  subjects  is  leas  aatisfaetoirjr,  being  much  too 
brief. 

John  J.  Stkvkv.son. 


BCtBSftFiC  JOUtaSALB  AVD  Aaftouia. 

TiiK  April  number  (Vol.  III..  Xo  2)  of  the 
Tratuactiont  of  ike  Amencan  Mathematical 
Soeittv  contains  the  following  pa|)crs :  'On  the 
Small  Divisors  in  the  Lunor  Tboorj-,'  by  E. 
W.  Brown;  'On  the  Holomorphisms  of  a 


Grou))/  hy  J.  W.  Young;  *A  Simple  Non- 
Dcsarguesian  Plane  Geometry,'  by  F.  R.  Moul- 
ton;  'On  the  Beat  Bohitiona  «f  Two  Linear 

Tluinri^'fneous  Differential  Equations  of  the 
First  Order,'  by  M.  Booher;  'On  a  Heoent 
Method  for  Dealing  with  the  Intersections  of 

Plane  Ciirv.-,'  hy  C.  A.  Scott;  'A  Complete 
Set  of  Postulates  for  the  Theory  of  Absolute 
Continuous  Magnitude,'  by  E.  V.  Huntington; 
'Complete  Sets  of  Postulates  for  the  Theuriw 
of  Positive  Integral  and  of  Positive  Batitmal 
Numbers,'  by  K,  V.  Hunfinpton. 

Thk  April  number  (.Vol.  VIIL,  Xo.  7)  of  the 
Bulletin  of  (As  American  Mathematical  So- 
ti'h/  cMnfains  the  fonowiiitr  nrtielffi:  'The 
i  ebruary  Alceting  of  the  American  Mathemat- 
ical Soeiety/  by  E.  Kssner;  'Note  on  the 
Traii^forniiit  ion  of  a  Group  into  its  Canonical 
Form,'  by  S.  £.  Slo«iun;  'Some  Applications 
of  Green's  Theorem  in  Oa»  Dimension,'  by  0. 
Dunkel;  'On  the  Forms  of  Quintic  Scrolls,' 
by  V.  SiiNiler;  'Simplifii?<l  Dofiuition  of  a 
Group,'  by  E.  V.  Uuntingt<tii ;  'Note  on  Iso- 
tropic Congnicnoee,'  by  L.  P.  Eiscnhart; 
'Kronecker's  Lectures  on  the  Theory  of  Num- 
bers,' by  U.  A.  Miller;  'Notes'  and  'New  Pub- 
lications.' 

TiiR  Botanical  Gatetle  for  March  contains 
the  following:  Professor  Frederick  C.  New- 
combe,  of  Uie  University  of  Michigan,  pub- 
lishes the  first  instalment  of  a  paper  upon  die 

'(Jeotropism  of  Rof>ts.'  the  ri  suh  a  nuiijh«  r 
of  yertm  of  inrestigation.  Uis  results  will  be 
u'  ted  upon  the  eonipletion  of  the  paper.  MIm 
Alice  Eastwood,  of  the  California  Academy  of 
Sciences,  continues  her  descriptions  of  an 
interesting  collection  of  plants  from  Nome 
City,  Alaska,  describing  several  new  speeies 
and  comph'tiiiK  <h->criiition.'»  of  innny  specitt 
already  poorly  knom-n.  John  Gallatin  Hall  has 
published  some  intereeting  results  of  an 
oinhryologic.nl  study  of  Limnochnria  emargi' 
nata,  a  South  American  uimnber  of  the  Alia* 
maoee.  Some  of  the  interesting  features  are 

a.«  follows*:  The  tiipctul  cell  of  the  is  cut 

off.  but  no  division  wall  is  formed,  the  cell 
disappearing  early;  the  antipodal  cell  following 
the  first  division  of  the  megaspore  niieleaa 
renmins  undirided,  so  that  there  is  no  antip- 
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ddiil  ur.iiip  or  lowor  poW  nuok'tis;  the  upper 
polar  nuoleua  migrates  to  the  antipodal  end  of 
the  sac  and  there  divides,  one  daughter-cell 
remaining  in  that  poeition  and  becoming  cut 
off  hy  a  wflll  across  the  sac,  the  other  moving 
back  to  the  egg  and  eventually  forming  a  con- 
siderable  nuns  of  flodoBperm;  fertilisation 
takos  place  very  soon  after  pollination,  mate- 
rial killed  within  eighteen  hoars  after  pollina- 
tion ibowing  tlw  embryo  in  a  two-odifld  ^ige; 
in  addition  to  the  ordinary  dflvtla|imBnt  of  a 
single  embrj'o,  polyeinbryony  may  occur,  as  in 
Erythronium  and  Tulipa,  by  the  division  of 
the  auipenBor  odl  to  form  an  extensive  embryo- 
genie  mnss  of  tissue.  0,  L.  Shear,  of  the  De- 
partment of  .Agriculture,  discuaaes  generie 
nmnencHature,  bringing  up  the  dJfkultiee  con- 
nected witli  determining  gem  ric  names  among 
certain  fungi.  He  does  not  offer  a  aet  of  rules, 
hut  rMMihea  the  oonrietion  diat  tlie  eoHalled 
'^pe^netiiod'  is  both  desirable  and  praotioaUe. 
He  urges  the  importance  of  selecting  a  start- 
ing point  for  geiieru,  definite  provision  being 
made  for  the  treatment  of  genera  having  no 
binomial  species  referred  to  them  at  the  time 
of  their  original  description.  W.  W.  Aahe,  of 
Raieigh,  North  Carolina,  deeeribes  new  species 

of  Fraxxiuis,  Tilia  and  Crahf-jus;  while  Xew- 
ton  B.  Fierce,  of  the  Department  of  Agricul- 
ture, describes  as  a  new  species  (AUwnona 
citri)  the  fungus  disease  of  navel  oranges  that 
has  attracted  attention  in  ralifomia  for  the 
past  eight  or  ten  years,  and  which  is  popularly 
known  aa  *bladc  rot  of  oranges.' 

In  Popular  Astronomy  for  April,  Percival 
LoweU,  of  Boston,  gives  an  'Explanation  of 

tho  Sui'i>iisei1  Sig^nals  from  Mars  of  DeeemU^r 
7  and  8,  JL900.'  Many  will  recall  that  it  was 
then  reported  that  Mars  had  been  si(;nuling: 
the  earth;  that  lights  had  5U«ldenly  i^honc  out 
brip-htly,  and  then  v.Tni«!ied.  Tlie  explnnation 
i.s  that  this  misrepresentation  came  from  a 
telegram  sent  to  llr.  IiOweU  as  to  a  projection 
then  nbcrrved  on  the  snrfncc  of  Afiirs.  similar 
to  those  more  often  seen  on  the  moon.  From 
a  study  of  the  projections  on  Hara*  the  writer 
lielirvi*  that  ihe-ie  are  due  In  fl.iuils  floatinf? 
in  tho  air  rather  than  to  mountains  on  the 
surface. 


George  C.  Comstock  writes  of  the  'Motion 
of  Comets  when  far  from  the  Sun.'  IIo 
speaks  of  comets  as  they  are  conunonly  con- 
sidered, as  mere  visitors  wlio  come  from  the 
region  of  tln'  fi.xed  stars,  and  after  n  temporary 
sojourn  here  return.  An  interesting  i>opular 
article  on  the  'Zodiacal  Light'  is  written 
by  Arthur  K.  13urtlett,  of  Battle  Creek.  This 
light  which  is  seen  at  this  time  in  the  year  on 
any  clear  moonless  ni^t  after  sunset  might 
Im)  mistaken  for  the  aurora  Iwrealis  by  those 
unacquainted  with  astronomy,  were  it  not  for 
its  position  and  form.  It.s  form  is  that  of  u 
cone  or  pyramid  having  its  top  rounded,  and 
its  base  directed  tr'ward  the  sun,  and  with  a 
light  like  that  of  the  Milkj-  Way.  Mr.  Bart- 
lett  speaks  of  the  various  theories  to  which 

this  illiiniination  has  Ixt  n,  and  is,  nttribtited, 
inclining  towards  tlie  one  most  g(>nerally  ac- 
cepted, thoui^  not  established,  viz.,  that  cf 
meteors  combining  in  unknown  millions,  re- 
flecting to  our  eyes  the  peculiar  light  in  ques- 
tion, borrowed  from  the  sun,  around  which 
they  revolve  prtibahly  as  do  the  planets.  The 
u.sual  fimoiint  of  space  is  given  to  current 
news  and  notes  of  comets,  asteroids,  planets 
and  rariahle  stars,  and  to  various  short 
articles. 

SOCIETIES  ASD  ACADEMIES. 

NAIIONAI.  AC  ADEMY  OF  Si  lEXCES. 

The  annual  stated  session  of  tlie  Academy 
was  held  in  Washington,  D.  0.,  April  IS  to  17, 

iiH'lusive 

Trcsident  Alexander  Agassiz  presided  at  the 
uwetings,  which  were  attraded  by  tlie  follow- 
ing memliers:  ^fi->rs.  Abbe,  Abbot,  Agassiz, 
Alien,  Becker,  Billings,  Boas,  Boms,  Brewer, 
Brooks,  Cattell.  C.  F.  Chandler,  8.  C.  Chand- 
ler, Chittenden,  C.  B.  Comstwk,  Crafts,  Dall, 
Kmrnon.-*,  Farlow,  Gilb(  rt,  (nil,  Hague,  Hall, 
('..  \V.  Hill.  Langley,  Aliiiot,  S.  W.  Mitchell. 
Moore,  Morley,  Newcomb,  Nidiols,  Osbom. 
Pcircc.  Ponflcld.  ri<  kerin-r.  Pniddcn,  Rcmscn, 
Richards,  Sellers,  K.  F,  Smith,  Walcott, 
Wdch,  White,  and  Woodward 

Most  of  tlic  time  during  the  sessions  was 
devoted  to  routine  business,  hearing  reports 
from  die  oAcers  of  the  Aosdemy,  chairmen  of 
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stuiuliiiK  ounimittecs,  trust  funds,  etd  and 
reading  scienlific  paperH. 

Mr.  Samuel  F.  £iiii]ions,  of  Wasiungton, 
1).  ('.,  wus  clix  tnl  trr-nsimT  of  ilio  Academy  in 
place  of  Mr.  C.  l>.  Walcott,  resigned. 

Tlie  following  leentleniai  wnre  eleetad  UMra* 
Ij4.  iv  ,>f  the  Acadeiiiy :  William  W.  Campbell, 
Director  ui  Lick  Obscnatury,  Mount  Hamil- 
ton, Calif omin;  George  E.  Hale,  Director  of 
TeriMB  ObMrvator>',  WiUiani8  Bay,  Wiscon- 
Rin ;  C.  Tlart  Merriam,  Chief  of  the  Divitiion  of 
Biological  Suncy,  U.  S.  Department  of  Agri- 
euHnva,  Washington.  C.;  William  Trt-lcase, 
Director  iif  thp  Mi«sf>»iri  Botanical  GnriU  u,  St. 
Louis;  Charles  H.  Van  Hise,  rrofrasor  of 
OaoloiK^  TTnivenitar  of  Wiaoonaiii,  lladiaoa. 

I'he  A<  ad.  my  will  aoxt  nMOt  in  BaltimoiQ 
on  November  IL 

Tht  Muentific  proftram  was  aa  followa: 

'  Evolution  of  the  Titanothercit,  III.,^  Ifodala  aoA 
BmtonUcMW:  Uautax  F.  Oaaoaa. 
'Homoplaay  and  Latent  Honiolngjr;  A  Conce> 

tion':  Ilf  vcv  F  OsnoRX. 

'  Evidence  that  North  America  and  Euraisia  C'on- 
■tiCutcd  a  Single  SSoolegteal  Itealn  during  tlia 
Mesnzoic  Hti'l  fVnoxoir,  and  that  Corn*ln(ion«  rnn 
1ms  HsiHl*li»h»Hl  an  a  JlaniH  for  Cniforniity  of  <;«>■ 
lojriral  Nomenclature';  Hi;N»f  F.  Oshohn. 

*  Monqgniph  ol  the  Booibgrcina  Motha  of  Amar- 
ira,  indnding  tb«r  Tnnafonnation ;  witk  a  Bofia' 
ion  "f  the  Known  (ienera,  I'.ut  III,,  Sphiiigi- 
campidia':    ALrnars  Packako. 

'On  the  Coral  R«ef«  «f  tlie  ICaWwa':  Am- 

Af.As-l/. 

*  On  the  'I'hcory  of  the  Formation  of  Coral 
Reefs':  Albxakmb  Aoabbiz. 

* Paychophyaiail  Fatigue":  J.  McK.  Cattt.ll. 

'On  Soma  Optieal  Propertiea  of  Anphalt': 
EowAao  L.  Nu'iiOLs. 

'Tha  ClaaalllcatioB  of  tbe  Seioioes'i  Chablib 
PnaoB. 

'The  Poatnlataa  ol  Gaonetiy':  Cnaaus  B. 

S.  PanicK. 

'The  Color  9yat«ni':  CiUBi.m  8.  Prucb. 

'  Till"  C'ompiiKi'i  v  Tilt  rnfltift ion.  of  the  French 
M»nri«.sl  Sy.-^lem  ufto  tlm  L'mti-<1  StutcM*:  Wil- 
liam Skli.krm. 

'  The  Diaialqpation  of  Conic-tH ' :  Asaph  Hall. 

'A  M«w  Conpntation  of  the  CoeffieicnU  of  Pre- 
rf<ihioii  and  Nutation  ';  :  iBA  iBaKX  SntUfEB.  In- 
troduced by  Asaph  Hall. 

'  The  Dietribiition  of  the  .Stara E.  C.  Picua* 
lao. 


'The  Variability  in  Light  of  £ros':  £.  C. 
PicacRim. 

■  Hie  rhysiological  Station  on  Monte  Rosa  ':  H. 
P.  tiowniTCH.    (With  lantern  illustrations.) 

*0a  Catalyaia*;  James  M.  CaAPrs. 
"TheAtCMie  WdeHotOMiDm':  T.  W.  Bkh- 
AatMi. 

*  The  Signifcanoe  «f  <a«i%[iag  AtaBie  VoIiwm': 
T.  W.  RiCHABpa. 

'  Determination  «l  tbo  Weicbt  «l  ike  Tapor  el 
Mercury  at  TempaiBtara  Mow  100*':  Eawtfa 

W.  MOBUCT. 

'Biegrapby  of  Frofeeeor  William  A.  Regar*'; 

Aktiiuk  Seable.   Pre*ented  by  Kflwnrd  W  Af  -irlt-y 

■  Uiogrnphieal  Memoir  of  iiencrul  J.  Bar- 
nard': HE5HY  L.  Abbot. 

'  Biographical  Memoir  of  €S«B«ral  f  tmacia  A. 
Walker':  John  8.  Biixiiraa. 

'  Uio^pU*!  Memoir  of  JT.  8.  Kcvbiriy ':  C.  A. 
WHITS. 

*  Urn  Prmewt  Ae^aet  of  Our  Knvwlailv  aa  to  the 
CDoataat  of  Aberration  *s  8.  C.  CaaxMn. 

THg  OBOLOQIOAL  BOaKTT  OF  WASHnrOTOV. 

At  tha  nmatiag  of  Aa  Society  on  Mazdi  M 

the  first  rf>per,  by  Mr.  V  I.  Fuller,  was 
eBtitJ<4  'The  CatekiU  Uuvk*  m  Northern 
Pamugrlvaaia.'   Tlw  tavm  Catakill  waa  uieil 

by  the  sfieaker  to  indicate  the  great  f^erieB  of 
sluilea  and  aaadatonaa,  preilommautly  red  in 
color,  whidi  oonatitata  tbe  upptir  portion  of 
the  Devonian  sediments  in  Pennsylvania  and 
New  York.  The  progressive  rise  nf  the  jilane 
of  tike  lowest  red  beds  to  tiie  wcsjilward 
sliown  by  sections.  Ll  tfaa  Oatskill  mountaina 
tlic  luwer  rod  bcKls  rest  upon  the  Hamilton, 
while  in  Columbia  County,  Pennsylvania, 
tfaay  ^ipear  only  af tar  aone  l,8f0  last  of 
Tthnca  and  450  feet  of  Chemung  beds  bad 
been  deposited.  Again,  near  Tiogik  Pannayl' 
vania,  l^iOO  to  9,000  faet  or  more  «l  Chmiiipg 
rocks  are  exposed  beneath  tbe  red  beds  with- 
out the  bottom  being  shown,  while  still  fur- 
ther west,  near  Salamanca,  New  York,  the  red 
beds  occur  within  an  interval  of  aome  S50 
feet  below  the  Clean  conglrttnerafe  (Potts- 
viUei)*  At  the  same  time  tbe  thickness  of 
the  red  diTtaion  haa  deereaaad  from  neariy 
5,00(>  feet  in  Colnmhia  County,  Pentr^ylvaniii. 
to  praotically  nothing  in  the  northwestern 
portion  of  tha  Salamanca  qtmdraiwle  in  New 
York. 
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The  two  divisions  of  the  red  series  in  uorth* 
•m  Pennsylvania,  proviaionally  called  the 
Catskill  and  Onconta  divisions,  were  detwribed. 
The  Onoonta  division  was  shown  to  somp 
3(M)  feet  thick  in  western  Bradford  (bounty, 
PonnsylTania,  and  to  be  sepanted  from  the 
^'iif-^kill  hy  HTiO  ffH^t  fir  more  of  typical  iriurinc 
Chemung,  i^omc  2o  milea  further  west,  near 
Mnaafidd,  the  diviuon  is  repraeeoted  mdy  by 
one  or  two  thin  beds  occurrini?  about  4<X)  feet 
below  the  Catskill.  Both  the  lower  and  upper 
limits  of  the  OneontB  division  wwe  ehowA  to 
be  rising  to  the  westward*  indiotiiig  that  the 
incursion  of  the  sea  and  its  marine  fauna 
probably  took  place  in  Bradford  County  while 
red  beds  wore  still  beinv  deposited  in  Tioga 
County  on  the  west. 

In  coubideriiiK  the  age  of  the  red  beda  at 
their  extreme  western  limits  near  Salamanca, 
New  York,  it  was  shuwii  tliat  their  slrati- 
graphic  position  agrees  with  that  of  the 
Pooono  in  eastern  Fennsylyania  and  with  the 
Wnvorly  in  western  Pennsylvania.  A  marked 
chnnffe  of  fauna,  including  the  introduction 
of  fifty  new  spwii-ij,  of  which  seven  were  of 
Carboniferous  type,  was  shown  to  have 
occurred  immediately  below  the  red  brds  in 
the  region  just  east  of  8alamanoa,  and  was 
regarded  as  marking  the  beirinning  of  a  traasi- 

tioii  into  the  Carbonifprrms,  or  possibly  the 
introduction  of  the  Carboniferous  itself.  The 
proposition  that  these  beds,  with  the  ineluded 
red  xhale.  belong'  iK  neath  the  Waverly,  and 
that  the  hitter  may  have  been  entirely  cut  out 
in  this  region  by  the  anoonformity  at  the  base 
of  the  Pott.<4villc  was  regarded  as  poesibk,  but 
as  not  establi^hol 

Mr.  Thomas  II.  JIeau3,  of  the  Burt-au  of 
Soils,  then  presented  a  very  interesting  paper, 
entitled  'Some  "Res\iltfl  of  the  Soil  Survey.' 

Mr-  Means  reviewed  briefly  the  development 
of  toil  studies  in  the  United  States  and 
*!t>-i^ril>t'<1  f)it'  iiifflirxls  in  use  In  the  Bureau  of 
Soils.  Sixteen  thousand  square  miles  have 
been  snrreyed,  the  areas  being  gensnUy  dis« 
tributed  through  the  prinoipal  physiogiaiihio 
provinces  of  the  country.  A  survey  is  now  in 
progress  in  Porto  Kico.  Large  areas  have 
been  surreyed  in  the  irrigated  lands  of  the 
western  United  States.  In  these  aress*  besides 


a  study  of  the  soib,  the  question  of  alkali  in 
the  sirfls  has  received  particular  attention  and 
methods  for  the  reclamation  of  the  alkali  lands 
have  been  worked  otit.  Tho  maps  as  issued  by 
the  Bureau  are  principally  for  the  use  of  the 
farmers  and  therefore  the  claasifieation  of  the 
soils  is  iifrricultunil  ratlier  than  gfologlcal. 
lir.  Means  exhibited  a  number  of  soil  and 
alkali  maps  and  deseribed  their  prinetpal  fea- 

tiire.^. 

Mr.  F.  C.  Schnidor  prettonted  a  paper,  en^ 
titled  'The  Geoksieal  Section  of  the  Bodqr 
Mountains  in  Noitheni  Alaska,'  illustrated  by 

lantern.  The  southern  end  of  the  section  is 
on  the  Koyukuk  River,  a  northern  tributary 
of  the  Yukon,  and  H  eKtsads  northward  to  the 
Arctic  Ocean,  following  approximately  the 
152d  meridian.  Beginning  at  the  southern 
and,  the  first  hundred  miles  of  the  section 

traversf'S  a  dis.sectod  upland,  made  up  of  sand- 
stones and  slates  and  some  limestones.  These 
are  knmm  to  be  in  part  Lower  Oretaoeous 
beds,  and  the  remainder  are  Ix  lieved  to  be 
Cretaceous,  or  nt  Ica^t  l^fo'^ozoio.  NVrfh  of 
this  upland  ia  a  rugged  mountain  range,  hav- 
ing a  width  of  some  eigh^  miles  and  readhiag 
altitudes  of  some  fl.OOO  feet. 

Orographically  this  range  is  considered  to 
be  the  Borthwestwaid  continuation  of  lihe 

Rocky  Mountaini  of  (ho  Hnitcd  Statr-B  and  of 
British  Columbia,  which  here  trend  nearly  east 
and  i^est  across  northern  Alaska,  forming  the 
great  trans-Alaskan  watershed  Iwtwoen  the 
Yukon  on  the  south  and  fhr  drainnpi:^  of  the 
Arctic  Ocean  on  the  north.  On  the  south  the 
vise  from  the  rolling  Koyiikuk  country  to  the 
moimfain.q  in  rather  abrupt;  on  the  north  the 
mountains  break  oft  abruptly,  much  as  they  do 
along  tha  edge  of  the  Oieat  Plains  in  the 
wosforn  TTnltfil  States.  Prr-nounced  faulting 
and  uplift  arc  evidenced  by  marked  deforma- 
tion of  the  strata  and  dia  presence  of  promi> 
nent  fault  scarps,  often  miles  in  extent.  A 
view  across  the  top  of  the  ranpe  has  the  fyen- 
era!  apitearonoe  of  a  dissected  plateau  or 
uplifted  peneplain,  whose  former  surfsoe  is 
marked  by  n  sea  of  peaks  which  rise  to  a  gen- 
eral level  of  about  6,000  feet^  while  the  valley 
floois  lie  appfoximately  at  S,000.  The  range» 
however,  asems  to  be  somewhat  hi^r  near  its 
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northern  and  loudiem  margins  than  in  ita 

central  mass.  It  limy  therefore  be  regarded 
as  h«Tiiig  two  axes,  each  ionued  by  the  older 
Paleosoie  rodn,  vAieh  teem  to  nuuk  linea  of 
maximum  uplift.  Continued  with  dimituah- 
ing  height  to  the  westward,  the  northern  axis 
aeema  to  terminate  in  the  Paleozoic  rocks 
which  form  tho  low  mountuins  niui  sot  ditT»  ut 
Cai>e  Lisburne,  wliili-  tlie  -  'iitlu  rn  nxis  inurkd 
the  watershed  between  the  Noatak  and  Kobuk 
riven.  The  rodce  compoeiiMr  the  ranee  ooiii~ 

pri.so  sfvcral  inotanioriihif  scries  of  limestones, 
slates,  conglomerates,  and  some  schists,  rang* 
ing  from  Upper  Silurian  to  Lower  Carbonif- 
erous, and  hII  iiiiioh  older  tlian  the  rocka 
forming  the  rolling  plateau  countiy  on  either 
side  of  the  range. 

Along  its  northern  baae  the  range  is  met  by 
a  gently  rolling  plateau  country,  2,000  feet 
Iiigh,  composed  of  Lower  and  Upper  Cre- 
taeeous  beda.   Thia  plateau  slopes  gently  to 

the  north  for  one  himrlred  miles,  wliero  it 
falls  off  to  the  Arctic  coastal  plain.  This 
ooaatal  plain  is  underlain  by  Tertiary  beda  ef 
Pliocene  iuid  ( )li^^<>(eae.  In  the  Cretaceous 
plateau  country  the  aspect  of  the  topography 
is  softened  by  the  presence  of  drift,  showing 
glacial  action  to  have  extended  near^  one 
hundred  miles  to  the  north  of  the  mountains. 
Tb«  ColviUe,  like  other  of  the  large  rivers  of 
northern  Alaska,  haa  Iqr  lateral  migration  so 
eneroaclieii  upon  ita  western  l>nnk  th.it  it  now 
enters  the  ocean  at  a  point  approximately 
thirty  miles  iraat  from  where  it  debouehed  in 
late  Tertiaiy  or  early  Pleistocene  time.  Along 
the  coast  the  margin  of  the  coastal  plain  is 
fringed  by  tidal  lagoons  and  embaymenta  and 
dotted  by  lakelets.  In  the  low  Unfb  and  sea 
cliffs  prnitnd  icp  5«  in  many  places  exposed. 
These  ice  strata  rise  to  a  height  of  twenty 
feet  above  sea  level  and  extend  inland  for 

tinkrinwii  ■listanefvs.  while  the  surfnee  In 
mantled  by  a  sheet  of  muck  and  moss  but  a 
foot  or  two  in  tbickneea. 

*'-FWFP  H.  Brooks, 

Secretary, 

CHKillCAI.  SOCIETV  ur  W  ASIIIMITOX. 

Thb  133d  regular  meeting  of  the  Chemical 

Soeioty  of  Wn-hinpton  was  hold  March  12. 
The  following  program  was  presented: 


Dr.  W.  F.  HiUebrand:  'Common  Errors  in 

th«  Determination  of  Silica."  This  paiH  r  was 
presented  by  Dr.  HiUebrand  at  the  winter 
meeting  of  the  Ameriean  Chemical  Soeie^, 

and  was  published  in  the  April  number  of  the 
J'ninni!  r.f  fhf  American  Chemical  Socieiy. 

Dr.  K.  T.  .\ilen:  'Researches  on  the  Oxides 
of  Tungsten.' 

1.  Wlion  tungstic  acid  is  reduc<'il  liy  stan- 
nous chloride  at  100°  C,  or  by  faydriodic 
aeid  in  sealed  tubes  at  900*  C,  the  product 
is  an  indigo-blue  powder  of  the  composition 
W,0,«.U,0.  This  compound  is  changed  to 
tungstic  acid  by  most  oxidizing  agents.  In 
hj'drochloric  acid  it  is  insoluble.  Caustic 
alkalies  dissolve  it  with  evolution  of  hydrogen 
and  formation  of  alkaline  tunpstate.  So  far 
no  salt  has  been  obtained  from  it.  Its  for- 
nnilf!  fitrrees  with  that  of  ihe  I'lue  <■{ 
moljbdonmu,  iIo,0„.6H,0,  recent iy  studied 
by  Ouidiard. 

2.  Coneetitraltvl  arnmfinia  r'xtract-;  tunp-sttc 
acid  from  tlie  blue  oxide,  leaving  a  residue 
which  is  purple  with  a  strong  bronse  luster. 
Its  formula  is  W,OrH,0.  The  chciui<  al  prop- 
erties of  this  body  are  similar  to  those  of  the 
blue  oxide.  Thus  it  is  imioluble  in  hydro* 
chloric  aeid.  soluble  in  canstio  alkalies  with 
evohitinii  of  hydrofren,  nnd  more  readily  at- 
taoke<.t  by  oxidizing  agents  than  the  blue 
oxide.   It  finds  an  analogue  among  the  ozidea 

nf  iirauiiini  (V  O^.xUp). 

3.  Ill  composition  and  color  these  two  oxides 
are  closely  related  to  the  tungsten  bronxes. 

Thus  we  have  W,0„.M,0,  whore  M,— K,, 
2*>'a,.  Li^,  or  Ba,  all  dark  blue  in  color;  and 
W,{),.M,0,  where  lI,=  Na,  or  K..  Iwth  having 
a  metallic  luster,  while  W,O..K,0.  described 
by  Ilallopenn  as  a  rodilish-violi  t  p.nrder 
with  a  copper  reflex,  recalls  W,0,.1I,0  in  a 
striking  way.  Direct  transformation  of  these 
bronzes  into  the  two  oxides  mentioned  in  tht<5 
paper,  or  vice  ver*a,  has  not  been  accom- 
plished. 

L.  S.  Mmncoi, 
Secrstery. 

aoertHt  soomr  or  wATtnuiL  BiMwtt. 

A'T  tlie  peiieral  ineeting  nf  the  Society  lield 
on  Febrtiaiy  5,  1902,  the  president  made  the 
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furuiul  Huuuuncement  of  the  death,  on  Jan- 
uary 15.  of  the  Curator,  Alpheus  Hystt.  He 
spoke  frelinply  of  his  cordial  nnd  courteous 
personality,  his  unfailing  good-hunior  and  his 
deep  interact  in  the  developtnent  of  the  fio- 
ciety*-5  work.  At  the  close  of  tho^f  remarks,  it 
was  lumniiuouftljr  voted  to  request  the  Council 
to  make  arrangements  for  a  memorial  meet- 
ing for  Alpheus  Hyatt. 

The  paper  of  the  evening  was  by  Mr.  George 
15.  (jordon,  who  spoke  of  'lioccut  Exi>lora- 
tions  by  the  Peabody  Huaeum  in.  Qvatcmala 
and  Honduras.'  He  pnvo  nn  nccnunt  of  tlie 
first  expeditions  by  white  men  into  this  region, 
and  pointed  ont  that  Qeneral  Cortei,  in  his 

two  y<'ars'  nuircli  from  tlie  City  of  ^foxico  to 
Honduras,  found  the  country  a  wilderness  and 
had  great  difficnltj  in  obtaining  any  prori- 
sirins.  A  considerable  amount  of  work  lias 
been  done  by  the  Peabody  Museum  of  Archeol- 
ogy and  Ethnology  in  uncovering  and  inves- 
tigating the  vast  niins  of  the  Mayas,  buried 
in  the  deptlw  of  t!io  tropical  forests  of  this 
region.  The  city  of  Copan,  whick  has  been 
to  a  great  «rtent  uncoverad,  appeara  to  lie  the 

nldpst  of  these  anfient  rntnirinnitins.  A  num- 
ber of  lantern  slides  was  exhibited,  illustra- 
ting the  types  of  monoliths,  altan  and  temples. 

Mr.  Gordon  also  gave  an  account  of  nn  explo- 
ration of  a  large  limestone  cave,  in  which  was 
fomad  a  very  deep  pit.  With  some  dilBenlty 
the  explorer  was  lowered  into  the  pit,  and 
found  the  floor  covered  with  fragments  of 
human  bones.  He  suggested  as  a  possible  ax- 
planatien  of  this  fact  that  the  cavern  was 
used  as  n  tcmplo  by  thr  nnoiriit  tribes,  and 
the  bones  were  those  of  victims  sacrificed  to 
the  Oave  Ood,  by  being  hurled  into  this 
diaf^m. 

At  the  meeting  of  February  19,  Professor 
W.  O.  Crosby  prasented  a  earafnl  and  detailed 

treatise  on  the  'Origin  of  Eskers.'  He  pointed 
out  that  the  deposits  classed  as  eskers  have 
doubtless  been  formed  under  various  condi- 
tions, and  that  a  stetionary  ice-margin  was 
highly  favorable,  if  not  essential,  to  such  for- 
mations. The  evidence  of  existing  ice  areas 
and  gtaeien  seenra  to  shed  little  light  on  the 
problem.  The  throries  of  esker  formation 
wera  ooDsidered  in  detail,  and  the  defects  of 


the  subglueial  theory  of  origin  were  pointed 
ont.  A  Buperglaeial  origin  waa  Qonaiderad  to 
be  much  more  probable.  The  material  for 
such  superglacial  deposits  could  easily  have 
been  derived  from  engladal  detritus,  which, 

ii"^  is  kiunvti,  is  tMnstaiitly  working  up  toward 
the  surface  of  the  ice^  as  the  ice-sheet  moves 
onward.  This  detritus  would  be  acted  upon  by 
superficial  streams.  The  ice-floor  of  a  super- 
ficial stream  is  lowered  by  base-leveling,  and 
by  the  melting  away  of  the  ice  from  below. 
The  channel  thus  continues  to  aggrade^  while 
nt  llif  same  time  the  deposits  consequent  on 
aggradation  are  being  let  down,  so  that  the 
final  grade  ia  that  of  the  ground  below.  In 
furtlier  support  of  this  theory,  the  sjx'akcr 
cited  the  genwal  absence  of  any  correlation  of 
the  meanders  of  eekeis  to  the  present  topog- 
rnphy,  a  fact  which  is  almost  inexplicable  by 
the  subglaciai  theory  of  formation.  The  ma- 
terial of  these  deposits,  too,  could  hardly  be  so 
great  as  it  is,  if  the  subglaciai  theory  be 
accrpted.  for  a  subglaciai  stream  eould  have' 
gained  little  from  eoglaciol  drift,  and  not 
largely  either  from  the  ground  moraine.  In 
conclusion,  Proff:^?or  Crosby  considered  the 
eskers  and  sand  plains  of  Newtonville  and 
Aubumdale,  especially  in  th^r  bearing  on  the 
two  mniti  t!i<?orii-ti  of  eskor  formation. 

An  account  of  an  'Entomological  Collect^ 
ing  Trip  in  the  Highlendft  of  BoliTia,*  from 
the  advance  sheets  of  a  forthcoming  work  by 
Mr.  A.  G.  Weeks,  Jr.,  was  read.  A  frraplilc 
description  of  the  topography  and  geut;rai 
features  of  this  almost  uneiqilored  region  was 
driven  nnd  sfvrrnl  Gpcly  exe<'Uted  cr.lored 
plates  were  shown,  illustrating  hitherto  unfig- 
mad  Lepideptera.       Ouyrnk  If.  ALbnf, 

THE  ACADEMY  OP  8CUK0B  OP  ST.  LOUIi. 

At  the  meeting  of  the  Academy  of  Science 
of  St.  Louis  on  the  evening  of  March  17,  Dr. 
E.  K.  Buckley,  State  Geologist  of  Missouri, 
addressed  the  Academy  OH  thi'  wnrk  being 
done  by  the  State  Bureau  of  Goolorry  and 
Mines,  giving  a  brief  review  of  the  work  done 
by  the  Bureau  in  the  past,  since  its  creation  in 
183$).  and  an  outline  of  the  plana  for  the 
future. 
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At  Uio  iii<x>tiiig  OH  April  7,  Dr.  A.  S.  I^ngs- 
doif,  of  \Vn«hington  DiuTersity,  delivered  an 
nddrwis  on  Klrctrii-  Wavp?,  tlx-  (  xphiiiuf ions 
buiug  illiirttraU'd  by  cxp«*riinenifl,  im*ii>ding 
some  of  the  phetioniMui  of  Belf^indufMion, 

nl.'->rjit!i>ii,  ri'tli-i-tii  m  mid  rrsi n>:UK'<'. 

Dr.  II.  Vi>u  Scbnaik  oxliibiu-d  a  aaiuple  of 
the  impregnated  wonden  paving  Modes  used  on 
some  of  the  street-  <'f  London  nnd  Paris. 

One  person  «■»  elected  to  netive  member* 
ship.  William  Tbeuuhk, 

Seeording  Sferetary, 


DlKfVSSlON  ASD  GORItmPOSDENOE. 

WenOS  D,  MKCIIAMI  AI.  SCIEXCE  AND  EXGIXKniNO 
OF  rilK  AMmtlCAX  AHHUCJATIOJi. 

TttE  next  meeting  ol  the  American  AMoeta- 
tion  occurs  at  Pitt»bargv  June  2S-July  8^  of 

thU  year. 

The  various  f'ametrie  and  Westinjfhoune 
industries  and  n  lii -t  of  others  in  and  about 
Pitt^'hitrp  tiinkc  thi>  locality  probiil)ly  the  mrt^t 
interesting  in  engineering  lines  in  .Vmerica. 
Admiaeion  to  some  of  theee  phints  is,  under 
opflinnry  ^'ir.'iiiii-fanct^s.  difficnlt  to  secure. 
But  strung  local  cuuimitlces  of  indueotial  men 
irill  do  all  that  can  be  done  to  give  Tislton 
entrance  wherever  desired  on  the  imiwrtant 
occasion  of  thc^  eoniiiii?  meetinfr.  Ixx-al  eondi- 
tionR,  therefore,  tihould  make  Section  D,  dc- 
vote<l  to  'Mechanical  Scienw  and  KiiKineer* 
inn,'  the  mont  proniineiit  of  tlii>  A— o,  iaiinn. 

It  will  have  the  active  cooperation  of  tlie 
Engineers'  Society  of  Western  Pennsylvania 
—  n  iHuvi:>rfnl  oTiiaii i/.ii f i< ■!!  nf  104  meml)ers. 
I'romiuetit  iiivcMtiKator!>  in  various  parts  of 
the  country  have  already  nipnified  tJieir  inten- 
tion topflrtieipnte. 

The  order  for  the  \vi>ek  will  be  short,  crisp, 
]iilhy  pa|H>rs  for  the  morning  sessiona  and 
carefully  ])lunned  e<h)cntionnl  <  x<  nr^ionfl  under 
comjv-teiit  local  leinlcrship  for  the  afternoons. 

This  notice  is*  sent  out  to  ciiKint^ers  every- 
where and  a  cordial  invitation  is  extended  to 
tliem  to  send  to  tho  =;nm-tnrY  n=  soon  as  con- 
venient titles  and  alwtracts  for  the  morning 
programs. 

The  American  Association  ojjcnsi  at  Pitts- 
bnisr  on  Saturday.  June  28.    On  Tbursday, 


Friday  and  Saturday  of  the  same  wek  the 
Kociety  for  the  Promotion  of  EnfHneering 
Kducation  will  ixho  meet  in  the  same  city.  A 
tHte  series  of  ineetiugtt  is  in  store,  therefore, 
for  those  who  attend,  and  it  is  hoped  tibat  vary 
rnrmy  engineers  will  put  Pittsburg  on  their 
tiutmucr  schedule.  Pletue  remember  to  send 
titlea  and  abetniets  very  soon  to  the  aeeretaiy. 

J.  J.  Flather,  ChainMn, 
C.  A.  Waldo,  Becretmy. 
iMVAnxn.  Tirat&siA. 

BECnOIH  A,  HATRBHATICS  AND  ASTBONOHT. 
Hembeia  of  the  Association  who  will  have 
pa()ers  to  present   before  Si-r'tion   A   at  tiie 
Pitt«burg  tnccting,  June  •2«-.Tuly  .*)  next,  are 
requested  to  send  the  titles  of  audi  papen  as 

soon  poasible  to  the  S,-iTofnry  of  the 
Section.  Kuwin  S.  CiiAWLev. 

Uxivnairr  or  PaamnvAinA. 

CEXTRAL  CORTBOL  OT  TllS  KXranKSllTAL 

atATioys. 

TtiK  nrtirle  on  the  nlwve  subject  by  H.  F. 
Uuberts,  in  a  late  issue  of  Science,  urges  a 
point  of  view  in  some  respects  plausible,  but 

M<if.  I  tfiink.  III  .'ici-onl  u'ifli  ?hi-  iN-st,  intert's's 
of  either  tho  scieutificor  the  practical  aspectsof 
the  station  work;  unless  it  be  from  the  stand- 
point of  tbe  trite  saying  that  the  best  govern 
Mieiit  wotild  l>c  that  of  a  wise  and  benevolent 
«U'sp<4.  And  surely,  if  it  is  bad  for  the  West 
to  have  atatitma  eatablislx  <1  i<>n  or  seventy 
nii)<«  apart,  it  is  wor«ie  for  the  East,  where 
the  stations,  e.  g.,  of  the  New  England  states, 
and  of  Delaware,  Maryland  and  TCew  Jeney, 
wTf  I'leiifed  so  chT?ivfy  foi^ellier  witltiii  a  tc- 
uuirkubly  uniform  climatic  region,  while 
similar  distances  on  the  Pacific  slope  will 
often  involve  the  nio^t  startling  climatic  con- 
trusts.  IJy  parity  of  reasoning,  the  central 
nuthority  called  for  ought  to  abolish  and  re- 
distribute a  dozen  of  these  station^  .,f  the 
.\tlunti<'  coast  rejrion;  and  lopiculiy,  tin  a-  il:- 
tion  of  'Little  Ilhodj'  and  similarly  small 
slates,  which  are  exceeded  in  area  by  many 

siii^fle  counties  in  the  Wr-f.  ih.iiil.!  follow  in 
due  course,  the  political  pn?j»ondcrance  given 
them  at  present  beinir  dearly  unfair. 

RoU-rt's  fundamental  idea,  that  stations 
should  be  located  so  as  to  represent  climatic 
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and  soil  regions  iii>iti>i)d  uf  titdte  lines,  is  un- 
dmACedly  oonvct.  and  there  is  no  escuM  fof 
the  cIuiK;  jiroxiiiiity  of  the  Waahin^ton  and 
Idaho  Htatious,  as  there  plenty  of  elbow- 
both  etates.  The  local  and  political 
'pulls'  exerted  for  the  location  of  stfltions, 
without  n^ferencc  to  fitness,  is  unquestionably 
a  crj'iutr  evil.  But  the  same  applies  to  a  hun- 
dred other  subjecis  (  f  sUite  k'g^islation,  includ- 
ing nomin!  •;ohn<.|-.,  asylums  of  all  kinf!"?,  ami 
even  penitentiaries.  The  taxpayers'  money  is 
wasted  in  theae  uaeleBfl  dupiioationa;  and  all 
tfii-  I- mid  be  avoideil  if  we  luid  tlir-  wiw  and 
benevolent  d«ttpot,  who  would  arrange  and 
handle  tfaeae  matters  in  aeoordanoe  with  com* 
mon  een«e,  economy  and  'the  jrnutest  j?ood 
to  the  greatest  number.'  But,  uatil  we  find 
that  highly  ^f  ted  person,  we  mu»t  suhuiit  to 
what  is  simply  a  part  of  the  prioe  we  ham 
to  pny  for  democratic  inr-tttutions. 

It  is,  or  assuredly  should  be,  one  of  the 
main  objects  of  the  etatione  to  inveetigate, 
first  '>{  all,  thr-  ))ri"iblr>Tn^  thnt  interrupt  rhrir 
respective  constituencies.  The  fact  that  they 
are  partially  dependent  for  their  ineonHi  upon 
state  npprDjiriaf iims  is  a  ulmlo-^ndu'  iidmnni- 
tion  to  conform  to  this  roownablo  expecta- 
tion; on  the  other  hand,  the  superrieion  of 
the  national  Department  of  Agriculture  ia  an 
equally  wholesome  restraint  upon  improper 
use  of  their  funds.  But  that  Departtnent  has 
not  now.  and  will  not  have  for  a  long  time  to 
eomr'.  the  inrinnitc  knowlcdu'-r  of  tlic  r-ntiro 
enormous  area  of  the  I'niteiJ  Static  that  would 
be  necceeary  to  determine  advisedly  the  best 
dirrctinn  to  be  given  to  the  energies  of  each 
of  the  numerous  stations.  However  well  as- 
sured we  may  be  of  the  benevolence  of  the 
Department,  it  has  not  had  the  time  or  m»'ans 
to  acquire  tJje  wisdom  which  is  the  other 
necessary  postulate  of  the  good  despot.  Those 
whose  work  is  done  thousands  of  miles  away 
from  Washinprt'in  hnve  reason  to  kn^rv  fhi«: 
e.  g.,  it  is  only  wltliia  the  last  few  yewrs  that 
the  necessity  of  having  seeds  to  lie  tested  in 
Ciillfiirnin,  t>n  liainl  Iiy  Hi-'  iniddTf  of  Tnnuary 
at  the  latest  (and  in  many  cases  by  the  first 
of  October),  has  been  appreciated  and  acted 
iir>on  at  the  national  headquarters,  although 
the  present  writer  had  made  annual  represen- 


tations to  that  effect  for  over  twelve  years. 
The  usual  qpiadrennial  changes  in  the  Secre- 
taryship of  Agriculture  render  tlie  recurrence 
even  of  this  very  infelicity  (not  to  mention 
others)  a  contingency  far  from  remote. 

'I'n  qnt)te  the  language  of  the  excellent  re- 
port of  the  committed'  on  ('ooiK-rative  work 
iK^'tweeu  stations  and  the  i>o)>artn:ent  of  Agri- 
culture: 'Not  only  is  the  mitononiy  of  the  sta- 
tions necessary  fur  ilie  fullilment  '-f  their 
functions,  but  autonomy  in  scieutitic  invj-sti- 
gations  is  easentiaL'  And  to  quote  still  far- 
ther, a  late  disrhifiniahfil  vi-itfir  fri>ni  Knnipi- 
said  thnt  'tlio  danger  of  republics  is  corrup- 
ticm;  that  of  monarchies  is  routine.*  The 
prcM-nt  organizution  of  the  stations  iseems  to 
me  to  provide  against  both,  as  far  as  is  prac- 
tically feasible.  The  mislocation  of  stations 
will  in  time  cure  itself,  at  the  expense  of  the 
"iiiniop  •«tntf*>.  who  are  bound  to  keep  the 
f«lcrttl  or  'Hatch  fund'  intact;  and  mean- 
sriiile  there  is  plenty  of  work  to  do  for  even 

such  stations  ri^rlif  whrrr  they  nrr.  Nny,  if 
we  arc  to  take  the  dicta  of  some  of  our  east- 
ern station  men  literally,  it  shovM  mske  little 
(lifffM-fnce  where  rlny  are  located,  so  long  as 
they  are  to  confine  themselves  to  the  expan- 
sion of  the  *»eienee  of  agriculture'  only.  For^ 
tunately,  few  of  the  western  stations  have  held 
this  view,  and  fewer  have  acted  upon  it.  With 
a  multitude  of  new  practitid  problems  before 
them,  anil  a  constant  demand  for  information 
involving  a  knowledge  of  lnpnl  (^rniditinns  in 
unexplored  territory,  a  policy  ditfertng  in  im- 
portant points  from  that  of  eastern  and  Ruro- 
peaii  stntiiin-^  1<i>(  iiiiics  ii  nccr s>ily ;  and  while 
the  Department  at  Washington  may  justly  ob- 
ject to  having  the  'Hatch  fund'  so  subdivided  ^ 
among  refrionnl  substations  as  to  l>ecoine  in- 
efficient for  good  work,  the  need  of  these 
snbstfltions  is  nevertheless  felt  by  all  workers 
where,  as  in  a  large  portion  of  the  West,  oul- 
turnl  conditions  are  more  rndirnlly  difTercnt 
within  short  distances  than  is  the  case  any- 
where between  the  Atlantio  seaboard  and  tha 
Mississippi.  The  state  sfntinTis  are  naturnlly 
in  the  best  position  to  know  and  appreciate 
these  differences,  and  can  moat  intelligendy 
net  upon  thoni;  while  there  is  no  organized  in- 
strumentnlity   whereby  the  Department  at 
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W(i.sliin^ton  could  acquire  such  knowledge^ 
Much  can  bo  dotw  by  coo]x;ration,  so  long  m 
tlii^  <Iiits  iirjt  (Ippcnorntf-  iiif<i  invitliaiis  rom- 
pftition;  but  the  autuuomy  and  initiative  of 
the  stationa  are  amuTedljr  tlie  best  ihmmhu  of 

niaintiiiiiingf  tlicir  uscfulnos-  tn  t!ip  pf-nplf" 
of  their  several  ntntes,  and  to  the  progress  of 
a«rion1tuTal  aeienoe  in  its  widest  seine,  riz^ 
it-*  application  to  the  actually  existing  condi- 
tion, «veo  though  these  mny  appear  'abnor^ 
mal'  to  the  dweUem  in  tb«  tonperate  hiunid 
regions  where  that  seienee  has  been  tirat  de- 
veloped. E.  W.  HiujAittu 
UnivsBsiTT  or  OAunnwiA, 
Maroh  84, 1908. 

TBI  iinmABixB  TALUtra  or  tki  okurauiu 
oom. 

In  Scienok  for  January  10,  Professor  Wm. 
£.  Ritter,  reporting  the  dredging  work  done 
last  summer  off  the  ooaat  of  wmtlMini  Oalifov' 
nia,  »>t.nte.s  that  'the  bottom  deposits  of  somfl|» 
at  least,'  of  the  submarine  valleys  which  char- 
acterize the  California  coast,  'even  at  a  dis- 
tance oS  tevsral  miles  from  shore,  are  of  a 
character  to  prove  that  close  inshore  material 
is  carried  into  them  in  large  quantities.'  And 
to  him  this  'ohserratioo  soggesli^  thongh  of 
course  does  not  prove,  that  the  yalleys  are 
natural  channels  through  which  currents  flow, 
*t  times,  at  least,  from  tKt  akon  out  to  dttpvr 

On  entirely  different  grounds,  the  present 
writer  had  reached  a  somewhat  similar  con- 
fllusion — that  the  tn^^jurity  of  the  submarine 
channels  of  the  California  coast  have  been 
formed,  or  are  at  least  kept  open,  by  some 
oauae  now  in  operation,  and  that  oanae  eoastsl 
currents.  These  views  and  the  reasons  for 
them  were  given  by  the  writer  in  a  paper  read 
before  a  meeting  of  some  memben  of  tlw  U. 
S.  Geological  Survey,  about  a  year  ago;  Ihs^ 
can  be  only  briefly  outlined  here. 

The  matUM  Ooast  Bangos  of  Oalifomia, 
takeit  as  a  whole,  lie  close  to  and  parallel  with 
the  coast  line,  and  the  coastal  topography  is 
therefore  rugged.  As  the  larger  stream  courses 
follow  the  trsnl  of  tbs  rangM  and  the  ooaat 
for  long  distances,  there  are  few  coastal  breaks 
of  importance.    Fringing  this  rugged  coast 


and  Ae  coastal  islands  is  a  narrow  submarine 
terrace  or  platform,  the  'continental  shelf,* 
which  has  been  formed  mainly  by  marine 
abrasion,  and  whose  outer  margin  is  marked 
apprazimately  bj  th»  lOO-fatltom  nibmariM 
cfintnur.  Its  width  ranges  from  a  minimum 
of  about  a  mile  to  a  maximum  of  about  thirty- 
two  miles,  the  average  being  between  fire  and 
ten  miles.  The  submarine  valleys  (of  which 
between  tweuty-fire  and  thirty  have  been  de- 
soribed  along  ike  Padte  eoast  of  California 
and  Lower  Oalifoniia)  notoh  this  terrace  and 
ita  outer  escarpment.  The  valleys,  for  the 
most  part,  begin  at  or  near  the  shore  line  and 
continue  to  depths  ranging  from  about  400 
fopt  to  nirtre  than  8,000  feet,  the  majority  de- 
scending to  at  least  2,000  feet  Most  of  the 
Tall^  follow  a  course  rou^ily  at  right  anflta 
lo  (he  shure.  Their  forms  are  both  simple  and 
branched.  Some  of  them  head  opposite  the 
mouths  of  latge  TaUsiya  on  the  land,  and  some 
opposite  abrupt  and  rugged  portions  of  the 
coast,  where  there  is  no  break  in  the  Coast 
lianges.  The  valleys  in  general  are  quite 
•  •{>cn,  none  of  them  being  'chasni,'  as  ia  fre- 
quently supposed.  This  may  be  easily  seen  in 
the  cross  sections  of  the  valleys.  While  the 
general  slfHUe  of  their  walls  ^ffen  eonsidei^ 
ably,  in  any  friven  cns^  it  is  comparatively 
gentle,  taken  as  a  whole.  Two  cases  of  un- 
usual steepness  have  an  angte  of  only  about 
20°,  while  the  maximum  angle  measured  was 
about  31°,  in  Cape  Mendocino  valley.  The 
grade  (profile)  of  the  valleys  is  conaiderablj 
greater  than  that  of  the  lower  parts  of  th* 
liirprer  cnnstal  valleys.  Vincente  valley,  from 
the  shore  line  to  a  depth  of  1,800  feet,  baa  at 
average  grade  of  about  MO  feet  to  til*  inila^ 
while  (lie  prade  for  the  first  quarter-miln  from 
shore  is  about  720  feet  to  the  mile. 

Two  expIanatioDS  of  these  submarine  val- 
leys have  been  proposed:  one  that  they  are 
structural  in  origin  (Lawson) ;  the  other  that 
they  are  submoiged  stream  valleys  (Le  Conte, 
Fairbanks,  Davidson). 

There  can  be  little  doubt  that  tome  of  the 
valteys  are  due  to  coastal  deformation;  bat 
this  interpretation  is  umatiafoctoiy  in  ae^ 
cnnnting  for  the  nuijoritr  uf  them,  for  tbs  fol- 
lowing reasons: 
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(1)  Many  of  the  more  important  vaUeys 
stop  flAnipfCif  ol  or  nw  Ui»  tkon  Um,  and  no 

oorreepondinp  valley  or  dcprosaion  oxista  on 
the  laud,  so  far  as  known;  nor  (2)  are  there, 
mceept  in  a  very  few  iaftanoH^  eonesponding 
embajmente  in  the  eoiM  lini^  as  there  should 
if  tlin  vnllpys  flr«  of  comparatively  lato 
ori£:in,  and  especially  if  developed  subse- 
quent to  HiA  formation  of  the  ^isoniinental 
shelf  (submarine  platform). 

(3)  The  submarine  platform,  except  in  one 
or  two  ptaoe^,  diowa  nothing  litat  eonid  be  in- 
terpreted as  watping  in  tiieir  neigliborhood,  ea 


responding  submarine  channels.    (S)  Where 
ate  oppoaile  important  raUave  on  ttw 

shore,  tlie  submarine  valloys  d"  ii<>t  correspond 
to  them  in  size,  shape  or  grade.  (3)  The 
anlnnarine  platform,  in  the  oaae  of  ntaoj 
of  the  more  important  valleys,  has  not 
boon  doveloped  tlirough  cutting  between  the 
head  of  the  valley  and  the  shore,  nor  have  the 
heeda  of  the  valleys  been  filled  in  with  sedi' 
monts,  oven  in  ref^ions  of  deposition.  Two  of 
the  valleys  head  near  the  points  of  cuspate 
f  otalanda*  tihe  vaUairi»  in  bolib  inatenoeik  mnr 
ning  in  okae  to  the  beaeh.  A  third  Talkgr 


/ 

A 

h. 

B 

C 

A.  Section  acroM  (1)  Cape  Mendocino  and  (2)  Punta  Corda  aubmnrinc  valleys,  where  the  valley 
bottom  of  the  former  has  a  depth  of  2,000  feet,  and  of  the  latter  a  dept  h  of  2,400  fesi. 

U.  Siftiots   .H'lc^^  I'lit  1'   -iil>iiiarine  valley.     here  the  valley  Ifi'ittun  Iki-^  u  (1c]>11i  of  l.r>riO  f,  et. 

C.  Prolile  of  Vincvute  subnuirinc  valley  and  of  the  mainland  along  the  same  general  line.  Verti* 
eal  scale  in  C  fire  time*  horltontat. 


it  should  if  thuy  were  of  sub»equeut  develop- 
ment. (4)  On  the  other  hand,  nnlaas  tlie  val- 
loya  bolong  to  tl'p  latest  Btapp  of  coastal 
development,  the  tiubmarine  platform  should 
be  developed  between  the  head  of  die  ▼allei^r 
and  the  sliore,  or  tlio  hoar!  of  the  valley 
should  bo  filled  with  shore  detritus.  This  is 
not  the  eaae  with  meat  of  the  Yalleja. 

(6)  The  objection  rais^  by  Fairbanks  that 
their  course  is  transverse  to  tho  principal 
Structural  lines  of  the  coast,  appears  to  the 
pieient  writer  to  have  little  weighs  ainoe 
minor  etnictural  lines  might  oeonr  at  any 
angle  with  tho  main  lines. 

"Hie  interpretation  aa  aabmergedatieamval- 
lry=i  i=;  also  unsatisfactory  because:  (1)  The 
submarine  valleys  do  not,  in  general,  corre- 
•pond  in  poaition  to  mdley  openings  on  the 
shore,  and,  vice  verta,  the  coast  drainage  lines 
(eioept  in  a  very  few  instances)  have  no  oor- 


heada  near  a  furm  having  the  general  appear- 
ance of  a  blunt  ooBfi.  If  the  submarine  val- 
leys were  developed  prior  to  tho  fr  -mat ion  of 
the  platform,  they  would  have  been  modified 
by  ita  development;  if  anbaeqnentty  ^veloped 
(aa  stream  valloys),  it  should  be  possible  to 
trace  tliem  inland,  and  there  should  be  oor- 
reeponding  embaymenta  in  the  eoaat  Una. 

In  view  of  the  fact  that  so  many  of  the 
valleys  (about  one-half)  stop  abniptly  close  to 
the  present  shore  line,  it  would  hardly  seem 
that  this  could  be  accidental,  and  the  leaaon 
for  it  is  the  critical  point  in  attempting  an 
explanation  of  the  valleys.  This  fact,  to- 
gedier  widi  the  other  objeotieaa  given  above, 

would  point  to  the  conclusion  that  some  of  the 

valleys  at  least  must  be  wholly  or  partly  due 
to  preaent  eauaea.  The  only  oauae  eapaUe  of 
producing  such  rosnlta — ^keeping  the  valley 
head  open  ckae  to  ahoie  in  the  face  of  aotive 
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cuttinK  or  dcpwition— wovild  »ociij  to  be 
ooifltal  currents  of  lome  tort.  Snoh  «urimH 
mtist  lie  I'itfirr  innrinn.  or  flse  subtnjraneHn 
Htreants  from  the  land,  and  it  doea  not  teem 
•Itqgvthar  an1ik6lF  that  th»T  niirlit  b*  A* 
latter.  Tlu'  piiK  rtri'iii  H  <if  sulitiTrnnftan 
■treoms  tniKht  at  least  account,  in  Bome  caaec, 
for  die  abMnoe  of  d«pouti  in  tha  vaOej  head* 
and  their  nmrnosB  to  the  shore,  if  not  for  the 
formation  of  the  valley  as  a  whole.  Th©  oo- 
currenoe  of  an  oil  well  in  Vincento  valley  neer 
its  beed  ia  aimiificant  in  tlii-  <  Minux-iinn.  The 
Ifirfrfr  pm  I'linrono  valloys  of  the  Paci6c  coast, 
which  were  much  deeper  than  those  of  the 
pr«aent  tine,  were  filled  to  a  irnuitwr  or  leae 

ext<'iit  (l)iriiiir  tliP  T'liiicoiie  (lcpr(»ss!ii>n  <>{  llie 
ooast,  and  ba\e  been  aa  yet  only  {tartially  re- 
«Ke*Tftted.  There  ere  therefore  et  interrtle 
along  the  cooat,  depo6it>>  of  Iooho  mnteriula  ex- 
tending to  a  considerable  depth  below  sea 
level,  and  through  tlieee,  underground  waters, 
vmler  aulBdent  bead,  tniglit  find  a  aubmarine 
outlet. 

It  ia  poasible  that  many  if  not  mo«t  of  the 
vallcape  are  due,  not  to  any  one  eauae^  but  to 

several  causes  which  have  all  contributed  to 
their  formation  or  preservation.  Much  care- 
ful and  detailed  investigation  is  neseaeary  be- 
fore the  problem  can  be  solved,  and  the  ftate- 
mcnts  mnrlo  here  are  intcndfr?  «uffffe«tive 
rather  than  final.  Such  work  as  Professor 
RHter  reporti  givea  valuable  infomiatton. 
Observations  in  the  vicinity  of  the  valleys  on 
surface  currents,  their  strength,  direction  and 
persiMence,  and  on  the  temperature  and  sa- 
linity of  thv  surfocse  waters,  and  aluo  similar 
obst  rvaf Inns  Ttiade,  as  far  as  po«Biblf».  near  the 
bottoms  of  the  valleys  and  in  their  neighbor- 
hood, as  well  as  a  study  of  the  materials  eor- 
ering  th«-ir  fliKir«.  might  throw  much  light  oo 
the  question  of  their  origin.  Further  than 
this,  detailed  gculogioal  study  of  the  mainland 
adjacent  to  the  ralleys  ia  necosftary.  The 
phv^tinprni'lttc  r>ondition.s.  Imtli  «ubaerial  and 
submarine,  have  been  taken  into  account,  to 
a  certain  extent,  in  this  discussion,  bnt  a  fuller 
knowletlgr  of  tlu-tu  is  nee<b'd.  Finally,  as  has 
bwn  stated  elsewhere  by  the  writer,  each  val- 
ley must  be  considered  by  itaclX,  since  the  ez- 


planatiun  for  any  one  ib  nui  uecMsarily  the 
eaplanatiea  for  alL 

W.  8.  XAKonRt  Skitr. 

WiLSHUOTOfl,  D.  C. 


aaOMTMR  ABTtOLta. 
now  HAUt  OWB-aoliUB  ttLlt  WU.  WfOAL  VH 

WK1(!I!T    A    KIVK-1«)I.|JVK    i;(H.»  PIKCtf 

h'  tliti  reader  will  answer  the  above  ques- 
tion in  his  own  mind  befors  going  further  be 

will  better  appri-i-iato  what  follows.  Tliis 
<iuo»tion  was  U8k«'d  of  a  number  of  !«tudeiits 
and  professors,  and  tlie  answers  recorded.  Ttie 
answers  were  surprising  and  for  the  uiom  part 
cxf rnvnirnnt.  It  seems  that  the  idra  of  value 
ifi  so  prominently  associated  witii  currency 
that  definite  ideas  of  weight  are  somewhat 
watititiir,  although  most  ii<^op!e  have  fairly 
correct  ideas  of  the  weight  of  pa|»er  in  other 
forms.  The  number  of  persons  answering 
the  ijuestion  was  W7.  The  average  e:<tim.tte 
was  24^91  bills,  the  median  estimate  was  45. 
in  order  to  see  if  thew  is  any  tendency  to 
confuse  the  categories  of  value  and  wei^'ht 
nneon»eiouH|y,  other  perstms  wore  asked  to 
answer  the  que»tiun:  IIow  many  five-dollar 
hills  will  equal  in  weight  a  five-dollar  gold 
p!c<-e*  Some  wen-  asked  a  ^fTuilnr  question 
with  reference  to  twenty-dollar  l)ills.  i'utting 
the  fives  and  twenties  together,  there  ware  74 

answern  given.  The  average  estimate  was  1*7, 
the  median  25.  'i'be  great  differem-e  in  tbs 
averages  is  doe  to  a  half  doaen  very  large 
answers  to  the  first  question,  but  these  d« 
not  materially  affect  the  median  estimates, 
whicli  arc  the  really  significant  figures.  The 
answers  are  all  from  male-.    A  number  ni 

answers  were  piven  by  female  studeiits,  hut 
their  answers,  either  by  chance  or  by  nature, 
were  of  mA  a  great  varied'— rangins  from 
one  to  cnif  iiiillion — that  it  sr-eiiioil  l>est  to 
leave  them  out  in  making  the  comparison. 
After  these  ealcniations  were  made  I  reomved 
answers,  tlir.iui:h  the  kindness  of  Profttvor 
Templin,  of  the  University  of  Kansas,  from 
two  divisions  of  a  olasa  of  both  sexes.  The 
figurea  witll  Inference  to  the  one-dollar  bills 
show  an  average  of  2,74n.  and  a  medinn  esti- 
mate of  99,  while  with  tlte  five-dollar  bills  the 
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nveraRe  WAS  483,  and  the  median  50.  It  is 
interitttiiiK  to  noro  that  thr  ratio  of  the  medi- 
an Ci^timatoa  in  the  twu  svUi  ia  approximately 
the  same.  The  number  of  bilb  actoaUjr  >e- 
quiied  M  a  little  leas  than  eeven. 

J.  FftAMKUM  MESSENQEa. 

CmxiatA  Uififaum. 

oraancAif  cuManciATHnt  <ir  iMJpnvB  booki. 

Okaxx,  in  a  nKt-nt  paper  (Tachcrmak's  Min. 
u.  petro'jraphUche  Milih.,  Bd.  XX.,  pp.  899- 
688,  1901),  has  carried  out  with  refeienoe  to 
the  effusive  totSka  tiie  prinaiplM  of  daaslfiea- 
tion  which  in  an  earlier  publication  (Thtd  , 
Bd  XIX.,  pp.  3(Sl-t70,  IBOO)  be  applied  to 
the  plutonio  looki.  It  is  his  •▼vwed  itttontlon 
to  discuss  in  *  ihird  contribution  the  applica- 
tion of  the  same  principles  to  the  dike  rocks. 

i'ho  chemical  compositions  of  the  rocks  are 
exptesaed  hy  the  senenl  formula 

^^^^  «,O.C^II, 

$  B  the  moleonle  SiO^ 

•  sthe  atomio  group  CSmK}^3^0^ 

««Bthe  aiomie  group  dkAifi^ 

/  SB  the  atonic  group  (FeMnMg8rBa(k)0. 

uss  tho  propiortion  of  soda  md*  »  n1i^  when  the 
relative  numbers  of  soda  and  potash 
uoleeulflB  in  the  rock  are  cahmhited  to 
a  sum  of  10. 

«&:tlit'  minihcr  of  iiioltN'iil*'*  of  silira  whpn 
the  ordinary  molecular  ratios  of  the 
rock  analysis  are  calculated  to  a  stun  of 
100. 

IT,  z  and  y  =  tho  proportinna  of  each  of  tlu  ir 
respective  atomic  ^oups,  when  all  three 
ate  iealenlated  to  a  aum  of  90. 

a^the  numerical  value  of  the  aoda  propor> 
tion  ». 

In  thc<c-  twr)  p!ip<'r-  207  aiia!ysc>  of  plntonic 
and  403  analyses  of  effusive  rock.s  are  consid- 
ered and  the  oorreapondtnir  rodt  formulas  eal- 
ciiliitod.  From  these  formulas  the  rocks  arn 
plotted  upon  trian^ilar  projection  paper,  the 
elements  of  the  projection  being  a,  c  and  /. 


The  carrying^  out  of  this  plan  has  involved 
much  labor,  and  if  the  Nsult  is  aomewhat  <!)•* 
appointing  it  has  at  least  the  full  valae  of 
recording  a  oareful  aud  husuuik  J  e.xpt  riincnt. 
It  is  to  Ix'  re;rrctf<'il  that  tlie  autlutr  haft 
modestly  restricted  his  attempt  at  classifioa* 
tien  to  aetting  up  tgrpes  within  thd  groupa  and 
families  of  tlie  Roscnhuach  classifi<'ntion.  It 
is  partly  owing  to  this  acceptance  of  a  scheme 
which  has  grare  objections  and  which  ia  based 
on  principles  little  in  roiiuu'in  with  tliose  on 
trial  in  this  essay,  that  the  latter  falls  short 
of  more  eoooluaife  results.  For  example,  it 
is  seen  that  the  formula  of  the  '  Klausen  type* 
of  tho  diorifos*  ia  identical  with  tliiit  of  a 
granite  intermediate  between  the  'S^ene  type' 
and  'Kamm  type,'  and  similar  ca»os  are  found 
flninnf;  tho  furnnilas  of  the  basaltic  andsaitic 
and  allied  rocks  of  the  effiisivea. 

Inepeetfon  of  the  dfagrsms  falls  to  show  any 
grouping  of  flie  ofPiwivo  rocks  upon  which 
elatsifleation  might  be  based.  In  the  phitoaie 
rooks  the  anorthositss  atone  show  soma  tend- 
ency in  the  graphic  projection  to  form  a  dia" 
tinct  family.  The  silica  does  not  appear  in 
the  method  of  plotting  here  used,  and  the 
sesuk  is  hardly  so  graphic  and  satisfactory  as 
that  mir^loyod  by  Bvogger  in  his  'Oanggefblge 
dee  T..aurdalits.' 

CNKISSKS   OK   TMK   S<  inVMl/,\V Al,l>. 

Is  c<";nf  iniuition  of  his  s((nli<"-A  of  thf»  crystal- 
line utctaniorphic  rocks  of  Baden,  Koacnbusch 
(Mittk.  dar  OroasA'.  Bodkchtn  G9oIoai»ehM 
L<in,ls<instaU,  IV.,  pp.  307-395,  l&Ol)  gives 
detailed  petro^raphioal  desoriptiona  and  chem- 
ical analyses  of  the  para-augite  and  para- 
ainphibole  gneisses  of  the  Schwarzwald,  the 
prefix  para  signifying  their  derivation  from 
former  aediments.  The  augitio  gneisses  riinge 
from  quartsoee  or  psamitic  types,  to  thoac  free 
from  quartz.  Tt  i<3  ronoluili<l  on  chemical 
grounds,  supported  by  geological  relationships, 
that  these  gneisses  have  been  formed  b^  the 
metnnioriiliism  of  oalcarfouf  s.nndstonn.a,  dolo- 
mitic  calcareous  shales  and  clayey  marls.  The 
hombleodic  gneisses  wwe  derived  from  a  far' 
rui;innu9  dolomitic  marl  containing  quarts  and 
rutile. 

These  interesting  studies,  which  recall  those 
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of  Adams  ou  tho  Grcnville  Series  of  Canada, 
constitute  a  substantial  step  toward  a  more 
pradfle  knowledge  of  the  real  luttoie  uid  origin 
of  the  Arrha;an  cuiiiplcx.  Tbc  need  of  modern 
analyses  of  tyi>iciil  unaltered  sedimeDta  for 
purpot^esj  of  conipariaoii  with  OiyitalliDe  metr 
amorphic  rockH  in  these  and  similar  inveetiga- 
tions  is  rendered  apparent. 

SKQCENCE    OF    VOLCANIC  ROCKf. 

In  a  paper  by  Lawson  and  Falache  on  the 
Berkeley  Hilla,  CaUfonuA  iBuU,  of  the  Dtpi. 
of  Otology,  Univ.  of  Calif.,  VoL  2.  pp.  349-460^ 

11)02),  the  miorosfopicnl  i»otr(»Kraphy  ttf  a  se- 
ries of  undctiitic,  basaltic  and  rhj-olitiu  lavas  is 
deeeribed  in  detail  The  most  intereeting  petro- 
h'gical  fonturr- V>r(iu>r!i1  "Ut  in  t!ir-ir'|p^cri|>ti'>ii. 
however,  is  the  remarkable  tivcfold  repetition 
of  the  eruption  of  andeaite,  basalt  and  rfayolita, 
in  the  order  named.  As  the  authors  onnti'^usly 
point  out,  the  small  sice  of  the  area  considered 
(less  than  six  square  mile*)  renders  it  poosiUe 
that  the  perfection  of  this  periodicity  ia  aooi- 
dentfll,  l>uf  \hi<  fomnicndahle  reserve  does  not 
deprive  the  fact  of  ita  importance  and  signifi- 
eanoe.  The  paper,  ss  a  whole,  is  a  successful 
attrmpt  to  present  to  ptiidpnt*?  n  flrtail  of  the 
remarkably  rich  geological  field  which  sur- 
rounds the  Umveirsity  of  California. 


THE  ALASKA  FUEL  BUPFL7. 

Is  dosinfr  his  discussion  of  tho  coal  r»?- 
sourofs  of  Alaska,  in  Part  III.  of  the  Twenty- 
sf-cond  Annual  R<'port  of  the  United  States 
fJpolojrical  Survey,  now  in  preBB»  Mr.  Alfred 
IT.  r.p'M.ks  adds  sonic  brief  o<>mmonta  on  tho 
oilier  sourcea  of  fuel.  In  addition  to  coal, 
he  e«ys,  there  are  three  possible  sources  of  fuel 
supply  in  Alfltika,  nntm  ly.  rlinlM-r,  ju  i ri'li  uni. 
and  peat;  and  of  thtisc,  timber  alone  has  bc-cn 
utilized.  Southeastern  Alaska  is  heavily 
fon'stcil  and  affords  ample  wood  for  fut'l. 
Certain  spceips  of  trws  are  found  a.s  far  west 
as  Kadiak  Island.  B*»yond  Kadiak,  to  the 
west  niid  north,  the  coast-reprion  of  Alaska  is 
j>rnctionliy  trooloss.  Somf  willows,  and  oo- 
caiiionally  spruce,  are  found  in  tlie  sheltered 
regions;  hut  for  the  most  part  the  ooastal  belt 
is  covered  simply  with  mose.  grass  and  low 


shnili^.  T!iis  tyiK>  ut  \vi^t_-i:\i]y<n  ostcnds 
northward  to  Point  Barrow  and  thence  east^ 
ward.  The  moss  and  grass-covered  plains  and 
the  rolling  plains  nrv  (•»]]<■']  !ii>i<Iri.<.  iin<\  nre 
found  on  the  northern  continental  margins 
encircling  the  globe. 

The  interior  of  Alaska  has  usually  a  suffi- 
cient supply  of  wood  for  ordinarj*  purposes  of 
building  and  mining  and  for  fuel.  The 
larger  river  valleys  are  often  heavily  forested 
with  spruco  lunl  othor  trees.  On  the  Yukon, 
near  the  international  boundary,  the  timber 
line  is  at  about  3,<K)0  feet;  northward  it  de- 
i-n\i-i"-  ill  elevation,  and  'm  the  Kovtikuk  it  is 
about  t,o*n)  feet.  Still  fiu-ther  to  the  north 
and  west  it  further  decreases  in  altitude,  and 
on  the  I'pper  Kobuk  the  timber  is  said  to  bo 
limited  to  the  floor  of  the  largest  river  val- 
leys. In  the  norAnti  Arotic  drainaKc  reports 
slate  that  there  is  no  timber  except  the  wil> 
lows,  which  however  grow  to  considerable  size. 
The  Ivuskokwiui,  Sushitna  and  Copper  rivers 
all  have  timber  basins.  During  the  great  in* 
Hux  of  population  of  the  l.i>t  tlir.:^  ycnrs,  much 
timber  has  been  destroyed  by  tire  in  the  dry 
summer  months.    In  the  northwestern  and 

nortlnTii  pnrN  of  the  lorrifiTy,  frMm  X.Tf'in 
Bay  around  to  the  mouth  of  the  AIcKenzie, 
the  shore  was  once  abundantly  supplied  with 
driftwood.  The  Eskimos,  who  have  been 
using  this  wood  for  generations,  are  very 
economical  in  the  matter  of  fuel,  and,  until 
the  coming  of  the  white  man,  the  probabilitiee 
nro  that  the  driftwood  was  accumulated  faster 
than  it  was  uiscd.  This  driftwood  is  brou^t 
down  from  the  interior  by  the  larger  riven, 
\»']iose  banks  :iri-  ii!rih  TIh^  (mtfirif:  nf  thp 
wood  along  the  banks  of  the  Yukon  ha^  already 
decreased  the  annual  contribution  of  drift-- 
wood to  northern  Bt^rinp  Sea.  This,  together 
with  the  rapid  exhaustion  by  the  white  man 
of  tho  supply  which  had  accumulated  in  the 
piist,  will  soon  eause  the  Eskimo  as  well  as 
the  white  man  to  be  dependent  on  other 
sources  for  fuel.  The  North  Arctic  Coast 
cjistward  from  Point  Barrow,  which  is  but 
thitily  {'"ptihifi'd  by  nativ<--  :irHl  M-!il'.in  visited 
by  whites,  has  some  driftwood.  The  possibil- 
ities of  using  for  fuel  the  thick  growth  of 
vegetable  matter  whidi  covers  meet  of  the: 
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tmOfs-!  rff.'!ons  of  Alaska  have  bt^^ti 
gested,  but  have  uever  been  put  to  practical 
tost.  During  the  nontlis  of  June  and  July. 
1900,  extensive  tircn  swi'pt  tliroiiu'li  iiuifh  of 
thu  treolese  region  of  Xome  and  other  portions 
ol  HtB  Seward  Peninsnla.  The  mon  and 
graaa,  when  dry,  were  found  to  bam  rapidly 
with  considerable  flame,  and  fires  ran  over 
nearly  the  entire  region  visited  by  prospec- 
tors durtnf?  the  dry  months.  This  fact  makes 
it  evil Ir tit  that  the  surlaci-  prinvth  oi  the 
tundra  could  be  Ufied  for  fuel,  provided  it 
were  properly  dried.    This  materia!  has  in 

ni.iTiy  ~  l..  <  n  in'fumulated  to  considerable 
thickness  in  peat  bogs.  With  regard  to  the 
third  eoaree  of  fuel  aupply,  petroleum,  we 
liave  no  definite  knowledge  of  its  existence  in 
commercial  quantities.  It  is  reported  to  have 
been  found  in  southeastern  Alaska,  between 
Yakutnt  and  Oontroller  bays,  south  of  Mount 
Rt.  FHa<>,  and  also  on  the  cast  side  of  Cook 
Inlet  near  Kacliemak  Bay. 


CKLItiE  OF  TUE  ALBATROSS. 

The  Fhh  Ci:>iiiiriission  steamer  Alhirlross, 
which  sailed  from  San  iraneisco  on  ilarcii  11, 
arrived  at  Homoluln  on  March  S4,  as  noted  in 
SciENCK  of  April  11.  Henvy  wcathfr  was  rn- 
countered  almost  imntediately  after  leaving 
port,  and  on  the  13th  the  quartermaster  of  the 
watch  was  lost  overboard  while  takiiifr  the 
reading  of  the  patent  log.  Uuch  intcreiitiiig 
pelagic  material  was  obtained  with  surface  and 
intermediate  nets  oo  the  outwanl  voyage.  An 
attempt,  extending  over  two  days*,  to  d«-terniine 
the  nature  of  the  life  on  EriKjn  Bank  was  un- 
suooeasful,  as  the  pecvdiar  laval  formation  of 
tlif  finttiim  r>*-Tilf<i1  in  tlic  In--^  of  all  tlic  trawls 
and  other  appliance^j  u.sed  and  subjected  the 
dredging  cable  to  an  unprecedented  strain. 

The  surface  colloctin>r  off  Waikiki  on  Afan  li 
27  by  the  aid  of  electric  light  is  reported  by 
Br.  Oilbert  to  have  been  probably  the  most  sue- 
eesaful  work  of  tlie  kind  ever  done  Among  the 
crontiirf^  tiiiis  r)!:.?)!!!!!''!  ri  rriiiurk;ihlr>  ani- 
mal, tirst  identiticd  as  a  criisiaccnn,  atterwarda 
called  a  worm,  and  finally  eonsidered  a  verte- 
brate; its  cgres  are  on  stalks  half  an  inch  long. 


sciESTinc  yoTKa  axd  xrw^i. 

DiL  Djlniel  Coit  (iiLUAM,  president  of  the 
Carnegie  Institution,  sailed  for  Europe  on 

April  IT.  with  a  view  to  Studying  foreign  Sci- 
entific institutions. 

Fbufe^^or  Wiluam  Ja)1ks  is  at  present 
abroad,  in  order  to  give  bis  second  course  of 

Gifford  lectures  at  EdinVmrfrh.  Dr.  Gwatkin, 
prof  elisor  of  ecclofiiaiitical  history  in  the  Uni- 
▼enity  of  Cambridge!,  has  been  appointed  to 
socoeed  Plrofeaeor  James  as  Olfford  lecturer. 

PuoKKssou  Solon  I.  Bailey,  of  the  Harvard 
AstroDouical  Observatory,  is  about  to  leave 
for  the  observatory's  branch  at  Arequipa, 
Peru,  where  he  will  eapeoially  study  the  planet 

Eros. 

Dr.  W.  1L  R.  Kivebs,  of  Cambridge  Uni- 
Tendty,  wiU  shortly  start  on  an  eipedition  for 
th(!  [i^ychological  study  of  the  Todas  of  south- 
em  India  on  the  lines  of  his  work  in  Torres 
StrulB. 

M.  T.  Obalski  has  been  sent  by  the  I^endi 

Oovi'rTimr>nt  nriil  the  Paris  ]Mu8euiri  i>f  \ntiiral 
History  to  Canada  to  make  collcctiona  and 
study  the  natural  bistoiy  and  industries  of 
the  country. 

PiioFEssoR  Fhanz  Roxhlet,  of  the  Munich 
technical  school  and  director  of  the  agricul- 
tural experimental  station,  has  been  made 
chevalier  of  the  Ordwr  of  Merit  of  the  Bavarian 
Crown. 

A  vot.t'ME  ha.s  been  published  cornuiemora- 
ting  the  jubilee  celebration  in  honor  of  3f. 
Berthelot,  held  on  the  twenty-fourth  Xovom- 
ber  laaU  Copies  of  the  plaque  struck  in  his 
honor  have  been  presented  to  all  members  of 
the  French  parliament 

We  noted  in  our  last  issue  that  Professor 
Keen,  of  l*hiladelphia,  had  lieen  made  an  hon- 
orary member  of  the  German  Surgical  A.«socia- 
rion  at  its  thirty-fir-t  ( "<.iifTres9.  The  other 
Ijonorary  meud'ors  were  Professors  Bergmann 
and  Konig,  of  Borlin,  Professor  Goyon,  of 
Paris,  Professor  Durante,  of  Rome,  and  Pro- 
{f.^^r.r  '^^nf  Fwen.  of  Gla<ijrow, 

JostfH  J.  KiA'YouN,  M.D.,  Ph.D.,  late  sur- 
geon of  the  Marine  Hoq»ital  Senriee  and  di- 
rector of  the  Hygienie  Laboratory  at  Wash- 
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itilfton,  «B»oni«d  tbe  dircctonUiip  oi  the 
biological  Iflboratmritn*  of  the  H.  K.  Hutlonl 

Company  at  (ileiniltJi-ti,  I'a. 

It  w  jtlannc.l  to  fiiuit<i  Ut  Kilinburuli  riii\("r- 
»ily  a  lul><>raf(>ry  iu  muuiuo'  «f  t^'t-  lute  i^ro- 
fessor  Tait  A  aubwnptioA  of  £l,00O  has  been 

rtM'oivtHl. 

Pu(»>'icssou  ilAN8  BuuJINlts,  the  otiiiiii-'iit  bac- 
teriologist, died  at  JUunieb  on  Ayril  5,  in  the 
fifty-Mcund  ycur  of  hia  aga 

TsiK  f'>ll..wiiiy  ami'ii')tiicnt«  to  tlio  Sun- 
dry rivil  Ai>i>roi>riation  Hill  hav«  Lwu  pro- 
iwsed  in  the  Senate:  An  amendment  prapoains 
to  a|tiirii|.ri;it<-  :**.Oi>f)  fi,r  the  pn-paration  of 
prelimiiiury  pluuii  fur  oii  addittunal  tirepruof 
biiiidiner  to  coat  not  exoeedin^  $2,800,000  for 
the  United  States  National  Mut^-uni;  au 
amendment  proposing  to  iucrea***?  the  appro- 
priatiuu  for  the  expenaea  of  tho  syi^ttom  of 
international  exchangM  between  the  I'nitdl 
States  and  foreijfti  eountrios*.  under  the  direc- 
tiuQ  uf  the  Smithhuniaa  Institution,  from  $24.- 
fjOO  to  180,800;  an  anuKMliiiaat  ttropoaing  to 

im  n  <iM'  the  jiiipiMpriiition  for  continuing  the 
preiicrvation,  exhibition,  and  increase  of  the 
colleetiona  in  the  National  Ifnaenm  fvoni  the 
8ur\'eyin(r  and  explf  tiiif.'  i  xjm  .lition-  ..f  the 
Uovemmont  from  $lt^O,UUU  to  $200,0(K>:  an 
amendment  proposing  to  inereaae  the  appropri- 
ation for  the  National  Zooliif<ieal  Park  at 
Wasliington,  D.  C  .  fr<mi  $»0,(¥KJ  to  $ll().rtK>. 
and  providing  that  $20,U00  of  tbia  amount 
ahaU  be  expend<>d  in  the  oonatruction  of  a 
b' aiti'la r>  f(  iu  i\  iin  lndinp  <>titr!ince  pates:  an 
ainciidnient  proiKMing  to  appropriate  $20,000 
for  the  eonstruetion  of  an  elephant  booae  at 
the  Xiiii<  Zoolo^jieal  Park.  Washington.  D. 
C;  and  an  anienduieut  propotiing  to  ap- 
propriate $25,000  for  the  oonatruction  of  an 
a(iuHrinni  litiltling  at  the  National  Zoological 
Park.  Wa.lim^inn.  I).  C. 

TiiK  I'.  8.  Civil  Service  Commission  an- 
nouneea  an  examination  on  May  15,  for  the 
pot?! t!'".  11'!  cif  bnt;uii-t  in  charge  of  grain  in- 
vestigations and  of  asHistaut  curator  in  the 
Bnrean  of  Plant  Industry.  The  salary  of 
eneh  position  i«  $1,H(I0.  An  examination  will 
also  be  held  on  May  6  and  7  for  the  position 
of  field  aaaiatant  in  foreatiy  in  the  Bureau  of 
Foicstiy  at  a  aalaiy  of  $1,000. 


TuE  executive  committee  of  the  Carnegie 
luatitutiott  hekt  a  meeting  at  WaahingtoM  a* 
April  15. 

Pkofi  ss.  .]!  W.  ]{.  HiiiMiKh,  director  of  rhe 
Smith  UbiK^rvutoi^-  at  Geneva,  N.  V.,  an- 
nouHDcas  tho  discovery  of  a  comet  in  the 
eonHtellation  Pegaaus.  The  comet  boA  bc«n 
obticrved  at  the  Liek  and  Kiel  Observatories. 

Pkiij-»*^uk  \o.\  Lkvukn  claimed  before  tlie 
Cerman  reaearr«h  committee  on  cancer,  at 
l><'rlii].  i>n  Miinh  IM,  the  discovery  of  the 
mieroorganiHin  of  cancer.  Jie  concluded  by 
the  anaertiou  that  'cancer  is  an  infectioua 
disca^'.  de|x'ndent  on  parasitic  organisms 
(protosoa)  identical  with  those  discovered  by 
him  and  exhibited  to  the  meeting.* 

I'lir.  board  of  estimate  of  New  York  City  haa 
aiifhoriziHl  the  iK^ne  of  l>ond«i  for  piiMir-  im- 
pruve.iK;uts  giving  $260,000  to  the  Zoological 
Park  and  $190,000  to  tlw  Botanical  Garden. 

.Mu.  AvDKKW  ('AR\K<iii:  lius  made  the  Publie 
Library  Board  of  Cint  iiuiuti  an  offer  of  $180.- 
•MK)  with  which  to  creel  »ix  new  branch  library 
buildings  in  different  pnrtii  of  the  city.  He 
jitipidatcH  that  the  Puanl  --luill  supply  f;is\000 
a  year  for  the  maintenuiioe  of  tlie  proposed 
branches. 

l)it.  V.  (ii  AiTA  has  given  l.i.OOO  Marks  to 
tlw  ruivernity  at  Fr*»ihurg  for  a  fimd  to  aid 
iu  Aupi>urtiiig  scientific  expedition*. 

Ah  we  learn  from  the  Briiitk  Mtdicol 
J'i'itii  if,  the  Pni->i:tn  riuvemment  has  voted 
Jti.iXJO  Marks  for  lecture  courtea  in  hygiene, 
forensic  medicine,  and  psychiatrics  whidi  are 
to  hi-  held  in  Berlin  for  the  benefit  of  the  dis- 
trict health  officers.  Professor  Koch  and  his 
a^ciiMautii  will  take  cliarge  of  the  Itygiene 
eourae  (chief  atreaa  to  he  laid  on  tiie  praveBtiea 

of  epi<?r>niirs  > ;  Professors  .Tolly  nnrl  Mnrti  will 
undertake  tK>yduatricti,  the  former  in  his 
department  at  the  CharitS,  the  hitter  in  the 
Ilerzbergi'  .\sylum.  Tho  courses  arc  to  be 
gratis,  and  the  hearers  will  receive  a  fixed  sum 
for  traveling  and  lodging  expenses.  If  these 
conrsee  should  prove  SB  Bueceaaful  and  u^oeful 
as  in  hopcfl.  they  «ro  to  be  repentt-d.  and  may 
grow  into  a  permanent  institution. 

As  Muunmeed  last  year,  the  «Mociatioii  for 
maintaining  th*  Atnarictn  women's  taUa  at 
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tbe  Zoologieal  Stetiom  at  Nsplw  and  for  pio- 

niotiu^  scientific  research  by  women  offers  a 
price  of  one  thousand  doUan  for  tbe  best 
thesis,  written  hy  a  woman,  on  a  scientific  snb- 
jaot  prcisented  before  December  31,  1902.  A 
wooml  prize  of  one  thousand  dollars  is  now 
announced  by  tbe  some  afisociatiou.  Tbe 
theses  offered  in  competition  aie  to  embody 
new  obserratioiis  nnd  conclusions  based  on  in- 
dependent laboratory  reeearcb  in  biological, 
ehemieal  or  phjvieal  science,  and  are  to  be  in 
the  handf^  <>f  tlie  i  liairman  of  tbe  prize  com- 
niittee,  Mrs.  Ellen  II.  Richards,  Massachusetts 
Itutitute  of  Technology,  Boston,  Mass.,  before 
December  31, 1904. 

Wf:  rc^n  t  to  Ic'uni  tliat  the  Mayor  of  San 
i:*rancisco  bas  removed  the  Board  of  Health  of 
tbat  eity  on  the  alleged  ground  diat  their 
report  of  the  presence  of  the  bub<niio  plague  in 
that  city  wn«i  inoorrpot, 

TuK  iJritisk  Medical  Journal  states  tiiat  liie 
Gcmgrees  of  tbe  Association  of  French  and 
Foreign  Anat«mi>t-i  ni>i  n(  (l  nt  Montpcllier  on 
March  24,  tinder  the  presidency  of  M.  Sabs- 
tier,  dean  of  tbe  faculty  of  sdenoe.  About 
sixty  dcleijatcs  from  v:irii>ns  parts  of  France 
and  from  Switzerland,  Bcl^^ium,  Spain,  Italy 
and  Germany  took  part  in  the  proceedings.  A 
Dumber  of  interesting  papers  were  read.  The 
pr!nc!)ial  f»';ituro  of  the  Congrc??  proTne<l  to  Jif> 
a  desire  to  establish  a  closer  union  between 
anatomy  and  physiology, -between  the  study  of 
the  structure  of  an  organ  and  its  function. 

ArR.WHKMKNT.s  havo  horn  nmHn  for  a  nature 
6tud^-  exhibition  to  be  held  at  the  gardens  of 
the  Boyal  Botanic  Society,  London,  on  July 
23  and  following  days.  It  will  be  open  to 
colleges  and  schools  of  otreiy  grade,  and  the 
exiiibita  will  include  all  that  bears  upon  nature 
study.  Various  toehnicul  institutions  and 
otlu  r  t  iliicational  authorities  have  nrniriRPfl 
defray  the  cost  of  tlie  oouveyauce  ta  exliibita 
from  their  respective  areas,  and  pveliminaqr 
exhibitions  for  the  piirpos*  of  si  li  rting  the  best 
material  to  send  are  l^eing  organize*!. 

TiiK  valuable  medical  library  of  tiie  late  Pro- 
fessor von  Zicmsscn,  containing  twenty^five 
thousiin<l  Iiooils  aiiil  iia-iiiilili'!-.,  has  been  pur- 
chdaed  by  the  Leipzig  bookseller,  Gustav  Fock. 


It  would  be  an  advantage  if  die  library  oould 

be  secured  for  an  American  institution. 

A  nKsrATCii  to  tlic  Xew  York  Jh'r,ihl  from 
Montevideo  says  tliat  news  has  been  received 
from  the  Swedish  Antarctic  expedition  under 
Dr.  Otto  Nordcnsjiild.  The  expedition  has 
disembarked  at  Snow  Ilill,  Louis  Philippe 
Lend,  aoeompanied  by  the  surgeon.  Dr.  Ekdof, 
the  Argentine  Lientenant  Sohral  and  two 
sailors,  one  of  whom  was  a  member  of  the 
Duke  of  Abruzzi'a  Arctic  expedition.  From 
Cajje  Horn  Dr.  Nordenskjold's  vessel,  the 
Antarctic,  tried  to  sail  directly  south,  but  it 
euoouiitered  too  many  icebergs,  and  there  was 
danger  of  the  ship  being  imprisoned  in  the  ice 
for  a  long  time.  Dr.  Nordensjiild  then  de- 
cided to  change  his  coarse.  Uis  expedition 
will  remain  at  Snow  Hill  until  neixk  summer.. 

H.  Admen  db  GKBtACHc,  the  Belgian  navi- 

t-utor  whose  expedition  to  the  south  Antarctic 
five  years  ago  will  bo  remembered,  is  contem- 
plating another  voyago  on  a  more  extensive 
scale.  M.  de  Oerlacho  hopes  to  leave  one  of 
the  French  ports  in  Sept<  niber  of  next  year, 
when  a  vessel  will  be  tittod  out  at  the  expense 
of  a  French  eapitalist. 

The  auxiliary  barque-rigged  yacht,  Morn- 
ing, which  is  now  being  fitted  out  un<ler  the 
direction  of  Sir  Clements  R.  Markham,  presi- 
(ii  nt  uf  the  Royal  Ooographieal  Society,  for 
the  Antarctic  Rrlicf  ExjKilition,  will  sail  un- 
der the  ilag  of  the  lioyal  Corinthian  Yatch 
Oinb^  and  will  lie  off  the  elub-liouse  at  Port 
Victoria  until  ready  to  start. 

TuE  New  York  Botanical  Garden  announces 
the  Rpring  lectures  for  1902,  to  be  delivered  in 
the  Lecture  Hall  of  the  Museum  Building  of 
the  Garden,  Bronx  Park,  on  Saturday  after* 
nuoiis,  at  4:30  o'clock,  as  follows: 

April  19,  '  The  Maples  and  other  Early-flower- 
inp:  Tr.f^':    CoBNELirs  Van  Urixt. 

April  26,  'Plant  Life  of  the  Sen':  Dr.  Mak- 
SUALX  A.  HowK. 

May  3.  '  Botanical  Featurflfl  of  Porto  Btco ': 
Profesftor  L,  M.  U>  deb  wood. 

May  10,  '  Some  Examples  of  BotAny  in  its  Re- 
lation to  Geology Dr.  AnULB  Holuok. 

May  17, '  Wfld  Flewen,  the  Nceemity  for  thstr 

Preser%-atifin  ' :    Mr.  r(KiNKI.Il  8  \\7i  Hiii  NT. 
May  24, '  Tbe  Cottons  ':  Dr.  IL  U.  Rlsby. 
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Muy  31,  •  CMtnaw  uid  Gkelai-liln  PUats Dr. 
N.  L.  Dumm. 
June  7.  'Fftvorlto  Flowers  of  Nitiotu  ■ad 

Pc-t.-.';    rriU'.-s-iir  I'..  S.  Hriu.f^s. 

June  14, '  The  V'cgeUlioa  of  American  Desert* ': 
Dr.  D.  T.  Macoouoai.. 

The  leetarea  will  be  illustnitied  hy  lantern 

sliili  and  otherwise.  Thoy  will  close  in  time 
for  audilors  to  take  tbo  5:38  train  from  the 
Bronx  Park  railway  atation,  arriTiOig  at  Orand 
Central  Station  at  6:04. 

TuF.  Ronip  CnrroPiKiiulLiit  of  the  l.otiJon 
Times  rt'tiortb  that  Sif^or  Boui,  dirt.'Ctor  of 
ExoaTations  in  the  Bomaa  Fonna>  has  made 
another  discovery  of  unusual  interest.  It  has 
long  been  his  conviction  tliat  the  subsoil  of  a 
part  of  the  Forum  contains  tho  necropolis  of 
the  fouudcra  of  Rome  and  that,  ^iven  the 
Aryan  ori^'in  of  tlniae  founders,  the  <  iiurncffr 
of  the  tombs  must  be  iii  accordance  with  the 
Aiyan  custom  of  cfemation.  Critica  have  dis- 
played much  scepticism  concerning  this  theory, 
as  also  coDoeruing  the  traces  of  Aryan  develop- 
ment whicb  Stgnor  Boni  has  detected  in  tlie 
Forum;  but  he  has  once  more  silenced  theit 
objections  hr  prodwrng  tlio  oKject  whose  exist- 
ence they  had  doubted  ur  denied.  He  has 
^sooTsrad  a  prdistoric  tomb,  believed  to 

date  npproxinmfcly  from  the  ciphth  oentury 
B.C.,  containing  a  largo  urn,  or  dolium,  of 
Uadc  ware  full  of  ealeined  bones,  and  several 
reticulated  ((^j^'-jjlmiied  vases,  besides  a  bowl 
and  a  cup  with  homed  handles  like  those  found 
in  the  terreman  of  the  bronze  age.  The  tomb 
is  situated  in  the  bed-clay  some  twelve  feet 
Ix  l  iw  till-  level  of  the  Sacred  Way,  c>|)ii(>-.ite  tho 
Kegia,  and  clc»o  by  the  Temple  of  Antoninus 
and  Faustina.  In  some  respects  fliis  discovery 

is  the  most  important  yet  mndn  in  ihr  Ffinim. 
One  tomb  ia  not  a  necropolis,  but  it  is  pre- 
auntptive  evidence  of  the  existence  of  others. 
Unless  the  Italian  Government  should,  to  its 
shame,  restrict  the  funds  necessary  for  tho 
exploration  of  the  lower  ftrata  of  the  Fonun, 
the  point  will  soon  be  settled.  Meanwhile^  it 
in  to  Ic  noted  that  the  reticulated  vases  of  the 
tomb  bear  a  striking  resemblance  to  netted 
gourds,  and  that  the  ooverinff  of  the  funeral 

urn  is  a  faitlifu!  ri'iirndiK-'tin)!  of  a  roniiMl  Imt 
roof — signs  tliat  they  date  from  a  primitive 


period.  The  toini>  may  l>e  regarded  as  the 
extreme  link  in  the  further  end  ol*  the  chain 
of  Homan  history,  as  reflected  in  the  Forum 
and  illuatrated  by  Sis&or  Boni  in  the  dis> 
coveries  of  the  ct/'p"*  iiiidrT  the  Blnck  Stone, 
the  Koetro,  tho  ritual  pits,  the  massive  Bepub- 
liean  drains  (beside  whidk  the  Cloaca  Maxioia 
seems  insignificant),  the  extraordinary  under- 
ground gallery  for  scene-shifting,  the  Laciis 
and  the  Fons  Jutunue,  the  Sacred  Way,  the 
Ileroon  of  CjEsar,  the  Kegia,  the  liou~f  of  the 
Vestals,  the  Basilica  Emilia,  and  tho  Church 
of  Santa  Maria  Antiqua — to  enumerate  only 
the  more  important  of  his  astonishing  ravlts. 

TiiK  L<indon  Times  ^^tatts  that  the  Lightning 
R«se:iri'li  Committee,  which  was  organised  in 
Januat7,  1901,  by  the  Royal  Institute  of 
British  Architects  and  the  Surveyors'  Inatita- 
tion  for  the  purpose  of  obtaining  n«x:urate 
records  of  the  action  of  lightning  strokes 
buildings,  with  a  view  to  improving  if  possible 
the  means  of  [  r  'i  ■tion.  lia-*  fnli.«tod  iho  ^er- 
vioee  of  over  2QQ  competent  observers  in  the 
United  Kingdom,  besides  a  eonaiderable  nam- 
her  in  tho  oolonio"!  nnd  India  and  in  fosugn 
countrios.  Tlio  War  Offieo,  the  Home  0£Soe, 
the  Post  Office,  the  Trinity  House  Corporation 
and  the  United  States  Department  of  Agri* 
culttTre  have  signified  their  willingness  to  fur- 
nish the  committee  with  tlie  required  par- 
ticulars of  damage  to  buildingB  under  their 

control  rosultinp  from  liKhtniii);  etroke.  The 
lieavy  thunderstorms  of  last  year  afforded 
numerous  opporttmSdes  of  investigating  and 
recording,  upon  linea  lai<l  down  by  the  com- 
mittee, the  damnfro  cmisod  by  liphtninp  to 
buildings  within  their  area  of  observaiion. 
The  net  result  so  far  is  a  seriea  of  some  70  or 
more  trustworthy  reenrd>j,  whirh  furnish 
promising  material  for  the  committee  to  woilc 
upon  when  eulBeient  daia  haw  been  coUeetod 
to  enable  them  to  formulate  their  oonolnsions. 
The  committee  make  a  point  of  getting  photo* 
graphs  immediately  after  the  ooetunanoe  of  a 
disaster  in  cases  of  importance.  Owt  of  M> 
on?fH»  tn^itlatod  hy  the  oonunlttee  up  to  the 
end  of  December,  1901,  no  fewer  than  12  relate 
to  buildingB  fitted  with  some  form  of  lightning 
oondnrtnr.  As  res-nrt^a  the  system  recom- 
mended by  the  Lightning  Rod  Conference  of 
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1882,  Aifo  to  band  aw  not  at  pveMnt  oonq^leta 

enough  to  nfford  a  practical  test  of  ita  efficacy. 
The  recently  issued  report,  however,  of  His 
Ifajeslgr'e  inspeoton  of  esplosives  gow  to  aihoiw 
that  the  system  has  been  found  wanting,  and 
that  there  is  ample  justification  for  the  present 
inquiry.  Besides  the  grants  made  by  the  Insti- 
tute and  the  Survi  yor-,'  Institution,  the  COm- 
mittec  has  been  aide<l  financially  l>}'  tlit>  pov- 
emment  grant  couuuittoe  of  the  Royal  Society 
and  bgr  tha  Boyal  Heteoiologieal  Society. 
Vnliiiililc  lielp  has  alao  been  given  by  the  Royal 
Institute  of  British  Arclutects,  the  SiurreyoirB' 
Xnttitntion,  the  Institute  of  Eleetrioal  Engi- 
neers and  the  Royal  Ueteorological  Society  by 
circularizing  their  members  with  a  view  to 
getting  observers.  The  committee  is  consti- 
tuted as  follows:  Mr.  John  Slater,  chairman; 
:Maj<.r-(  M-nr  ral  E.  Tl  Festing.  F.R.S.,  Mr. 

J.  Gavey,  M.I.C.K,  Gjineral  Tost  Office;  Mr. 
W.  P.  Gouldinff,  F.RQ.a,  F.8.I.,  Dr.  Oliver 

J.niV^i'.  BIriinii LrliLUn  T^'nlvi-rsity ;  Mr.  W.  N. 
Shaw.  F.R.S.,  Mr.  IL  Ileathcote  Statbam,  Mr. 
A.  R  Stenning;  F.S.T.,  ICr.  Arthur  Vwnon, 
F.S.L,  Mr.  Eillingworth  Hedges,  ]f.I.C.E:, 
lion,  secretaiy. 

Tm;  Sccix'tary  of  Agriculture  has  drawn  up 
ttt  the  request  of  the  Senate  a  report  on  the 
extinction  of  the  American  bison,  in  whidt  he 
says:  (1)  The  Americnti  hif^on  is  on  the  verge 

of  fxteri>i;iiation.  Scarcely  n  linn.If-jl  now 
ri'tuain  oi  ttic  millions  whicl)  lorincrly  roamed 
over  the  plains  of  the  West  (S)  Sofarastba 

d<T'iirtmi''Tit  is  aware  only  two  <>mall  hcrd-i  of 
wild  butialo  are  in  existence  in  the  United 
States  *  *  *  one  in  the  Yellowstone  Park,  the 
other  in  Lost  Park,  Colo.  Durii.L'  t!u?  past 
autumn  several  of  the  latter  were  killed,  and 
while  the  department  has  no  recent  informa- 
tion as  to  the  exact  number  of  amnaab  in  these 
herds  at  the  present  time,  it  has  reason  to 
believe  that  the  YcllowBtone  herd  does  not 
exceed  SS  and  Ae  Lost  Park  herd  eiirht  or  ten 

individunl*.  f'^)  There  iiri<  Tin  i,\  iM  luifTiil.)  in 
Canada,  except  in  the  Peace  river  country, 
where  a  few  woodland  buffalo,  belioTed  to  be  a 
different  specie  from  our  plains  buffalo,  still 
exist.  (4)  A  number  of  buffalo  have  been 
domesticated  and  half-domcsticatcd.   In  addi- 


tion to  the  small  honls  in  aoologieal  parlks 

ntif!  in  the  hands  of  private  individuals  there 
are  three  important  herds — the  Corbin  herd  on 
the  game  preserve  of  the  Blue  Mountain  Forest 
Association  in  New  HamiK«hire,  the  AUard 
herd  on  the  Flathead  Indian  reservation  in 
Montana,  and  the  Goodnight  herd  (containing 
about  a  hundred  cross-breods)  at  Gou<inii,'ht, 
Tex.  (5)  Both  tlie  Allard  and  Goo  lnifrht 
herds  consist  in  part  of  cross-breeda  known  as 
'eataloes'  obtained  by  eroestng  bufhlo  bulb 

wifh  dompsticatril  rows.  Mr.  (\  1.  ,Toiif>?,  the 
originator  of  tiiis  breed,  states  that  he  has  suc- 
ceeded in  enaaing  the  buAdo  with  almost  all 
the  different  breeds  of  cattle,  but  that  lie  con- 
siders the  Galloway  and  the  Foiled  Angus  tlie 
best  for  this  purpose.  (6)  Recent  information 
indicates  tliat  tlie  Allard  herd  is  being  broken. 
Tlnrfy-tivr-  animals  were  sold  la.st  year,  and  a 
number  of  others  within  the  past  few  months. 
If  the  govemtnent  ooold  aoquire  possession  of 

tllr-Jc  li.lfTill'ip*  fli.-y  iniV^t   ln'  pLii'od  on  SOI:ie 

reservation  under  competent  management,  and 
if  properly  protected  could  be  preserved  indefi- 
nitely. Unless  this  is  done  there  is  little  or  no 
hope  of  maintaining  the  herd  in  its  entirety. 
So  far  as  known  the  Goodnight  herd  is  not  for 
sale,  but  a  proposition  has  several  times  been 
prr^pntod  in  r"oT<{?rf><s  r^^pri rd i n ro^rrva- 
tion  of  certain  public  lands  in  iS'ew  Mexico 
for  their  preservation.  Under  proper  restrie* 

tioii?  fills  ]iliin  might  result  in  the  T>r-rT»rtiirition 
of  the  herd  for  some  years.  (7)  Should  tlie 
ifToveminent  acquire  possession  of  a  consider- 
:i^>1  •  number  of  full-blooded  animals,  it  is  pos- 
sible that  the  absolute  extermination  of  the 
species  might  be  long  delayed.  To  avoid  dan- 
ger of  destruction  by  epidemic  disease  and 
di  t(  iinr;ii ion  by  too  close  inbreeding,  ilio  trov- 
crnment  herd  should  be  divided  and  kept  in  at 
least  two  widely  separated  localities.  This 
would  admit  of  interohange  of  blood  when 

necessary. 

vyivf:iisiTY  Ayn  educational  news. 
The  General  Assembly  of  the  State  of  Iowa 
has  passed,  a  mill  tax  for  the  building  support 

of  the  three  educational  institutions  of  lowa, 
as  follows:  State  University  at  Iowa  City,  one 
fifth  of  a  mill  to  run  for  five  years.  This  will 
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nalise  $550.00a  The  lown  State  CoUflge  of 

Agrifulturt'  iiml  ififhinii--  Arts  at  Aiiifs,  one 
fifth  of  a  uill  for  u  aimilar  iicriod,  wbicli  will 
realize  $6iM).000.  The  State  Xormal  School  at 
Cedar  Falls,  one  loiitli  of  a  mill  for  tive  years, 
which  will  realize  .$2->r.,<MK>.  The  state  etluca- 
tiuuul  iiistitutious  receive  in  addition  $4."J4,- 
269  for  the  biennial  period,  diatributed  as  fol- 
lows: State  I'liiv.  r-ity,  $-215,(XX);  Iowa  State 
C'uUege  of  Apiculture  aud  Muchauic  Art^, 
$135,000— of  this^5.000  is  for  additional  gen- 
oral  support  annually,  and  $U).0(M)  annually  for 
the  experiinent  station,  $5,000  for  live  stock, 
$6,000  to  begin  the  huildlns  of  a  bam  and 
$;J5,000  to  start  a  main  central  huildiuK;  the 
Iowa  Suite  Nnniial  School.  $.'s4,26».  Otlirr 
laws  passed  alfeotiug  science  and  schtK)!  iiial- 
torn  is  a  oonqralsoiy  adiool  attendance  law; 
incr.'Ti-iiir'  tin-  |>nf,'<-;  of  the  rpjK'rt  <>f  (lie  Towa 
Academy  of  Science,  and  paying  for  illustra- 
tion in  the  aanw  and  other  atoto  papen  and 
Teport&t 

l'i!r--n>i:NT  Raymond  has  ninin  niced  that  ilr. 
Andrew  Carnegie  had  given  $40,000  to  Union 
Collegie  for  the  «ompletioii  of  Nott  Memorial 
Hall. 

Thk  Wilson  Memorial  Fun<l  for  Washinffton 
and  Loe  University  has  just  been  completed. 
The  amount  is  $100,000,  and  is  for  the  support 
of  the  Dt  piirtiiii  lit  of  Kcnnoniiis,  which  was 
devrLipi  I  ilii<iu;rli  tlu'  efforts  of  President 
Wni.  I~  Wilson.  For  tlio  present  tlie  excess  of 
income  above  the  salary  of  the  profeesor  of 
eco!ii inii'(S  will  ho  allowed  to  accumulate,  until 
with  aubbcquent  giiiji  it  amounts  tu  $25,000, 
when  a  memorial  building  will  be  erected. 

Tub  Kew  Jeney  I^'»;islatui«  has  appro- 
priated $12,000  for  the  estahlishment  of  a 
course  in  ceramics  at  KutKcrs  ColK-jre.  The 
institution  has  aho  received  a  gift  of  $20,000 
from  ex-Oovemor  F.  M.  Vorhecs  and  Mr. 
l?.'d|ih  Viirhccs. 

Titr.  Ixnvell  Textile  School  hat  re^fived  a 
gift  of  $J1,000  from  Miss  Charlotte  Kilson  aud 
Mrs.  Emma  Stott,  daughters  of  the  late 

T'i  nr  l  Kitsoii,  foiiu4l(  r  i.f  the  Kitsiin  ifn- 
chine  Company.  The  money  is  to  be  devoted 
to  the  oonstraetion  of  a  spinning  building,  S76 


by  60  feet,  adiacent  to  the  group  of  buildingi 

Jilrondy  Tindor  cni'sstniction,  and  to  be  icady 
for  occujiancy  next  Sei>temher. 

Mr.  (ieorge  Westinohoise,  of  Pittsburg, 
has  made  known  his  intA^ntion  to  present  to  St. 
Paul's  School,  in  Concor.I,  X.  II.,  a  new  I  uiLI- 
iiig  to  be  used  as  a  physical  and  chemical 
laboratory.  Plans  are  now  being  drawn  and  a 
location  has  Ih>cti  ilroidi-il  \\]n<i\  lu  iirly  opposite 
the  new  Sheldon  hhrary  building. 

Is  order  tliat  officers  of  the  meiiical  corps  of 
the  navy  may  continue  their  professional 
studies.  Sncrr'tnry  I^m?  ha^,  iipon  rhn  rrTatn- 
meudation  of  Surgeon  General  Kixcy,  i)ropo>sed 
to  Seeretaiy  Boot  the  establislunent  of  a  jomt 
Anny  and  Xnvy  College.  That  offii-ers  may 
be  available  for  study  as  well  as  for  duty  the 
aecrotary  has  also  ashed  OoBgrcsa  for  a  slight 
inerease  of  the  medical  oorpa. 

]\In.  W.  W.  AsTOB  has  givrn  £-20,000  to  the 
University  of  London  for  the  endowment  of 
profossonhips.  This  gift  is  in  answer  to  an 
appeal  by  l>ird  Reay,  president  of  the  College, 
who  asked  for  £700,000  for  the  endowment  of 
existing  chairs  and  the  foundation  of  new 
professorships. 

l?v  thr-  will  of  the  late  Mr.  Rol»ert  Ir\-ine.  of 
Edinburgh,  a  chair  of  bacteriology  is  endowed 
in  the  Fniversity  of  Edinhungh. 

Bowooi.v  CoLLBOB  will  eeJehrate  its  him- 
dredth  anniversary  at  the  approaching  com- 
mencement. 

The  Rev.  Hknbt  Hopkinb  will  be  installed 
as  president  of  WiUiams  College  en  June  S4, 

Miss  K.  E.  C\nT.Tsi.r.  whn  h^ii  lui  l  charge  of 
the  work  in  pedagogy  at  Wellcsley  College,  has 
resigned  to  bocome  one  of  the  supervisors  of 
the  Boston  schools. 

Dr.  S.  S«.  ui.kciiteu.  the  eminent  Talmudic 
scholar,  has  accepted  the  presidency  of  the 
Jewish  Theological  Seminary,  anil  arrived 
hist  week  in  New  Yorfc  to  assume  the  duties 

of  the  ofTice. 

Tub  Geological  and  Mineralogieal  Labora* 
tory  at  Freiburg  has  been  divided.  Professor 
Steitimann  being  made  dinvtor  of  the  Geolog- 
ical Laboratory  and  Professor  Graff  director 
of  the  Minerideeieat  Xab<Hra.toty. 
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THE  AUEHICKS  I'll  I  lOHOFU  ICM.  UOCIETY, 
THE  J  KESlUL.N'f 'S  AOORK^Sii. 

Tax  American  Philosophieal  Sodiety  hM 
eonfomd  npoa  me  the  duty  end  pteasure 

of  ofTering  to  you  a  hearty  welcome  to  this 
General  Meeting  of  the  Society,  and  of  ex- 
pressiiig  the  gratification  felt  by  all  its 
nai^nt  members  at  the  snooesB  which  has 
rewarded  their  effort  to  u.ssemble  in  this 
historic  hall  as  many  as  possible  of  our 
non-resiileut  membei°8  and  friends  from 
other  parti  of  our  country.  Thon^  wide- 
ly separated  as  regards  residence,  and  in 
the  charaeter  of  onr  labors,  we  are  all  of 
us  aa  members  warmly  interested  in  the 
sneeees  and  mown  of  onr  aadent  Society. 
We  who  happen  to  live  here  know,  and 
have  always  known,  that  our  non-rcaident 
bnt  fellow  members,  however  distant  they 
may  be,  eomtitnte  ueverthdMS  as  learned 
and  accomplished  a  body  of  scholars  as 
could  be  assembled  nnjTvhere.  We  know 
this  partly  from  our  limited  opportunities 
of  pemmal  aeqnaintaiiee^  whieh  we  ardent 
1y  hope  may  be  more  f^tient  hereafter, 
and  we  also  know  it  as  the  world  knows  it, 
from  their  high  distinction  in  science,  from 
their  published  contributions  to  the  world's 
knowledge,  and  ae  we  gratefaUy  aeknowl* 

edfre — from  the  abundant  fruits  of  their 
labors  sometimes  contributed  here,  and 
which  we  take  pleasure  and  pride  in  con* 
iidering  and  diaemnng  and  giviiig  to  the 
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public  in  our  printed  Trantaetion$  and 

As  ii  donbtl«H  well  known  to  all  lier« 
present,  our  Society  ia  not,  and  never  has 

been  limiterl  to  one  place  of  aetivity,  or  to 
the  promotion  of  any  particular  branch  of 
knowledge  in  preference  to  another.  Its 
full  coxporate  title,  *  The  Ametiean  Philo- 
sophical Society  held  at  Philadelphia  for 
promoting  useful  knowledge,'  has  remained 
uucimnged  since  the  merger  with  it  of  the 
American  Sodety  in  1768,  the  last  fonr 
words  having  been  added  on  that  occasion. 
Franklin's  original  circular  urgintr  its  es- 
tablishment was  dated  May  14,  1743  (old 
s^le),  and  was  entitled  'A  proposal  for 
promoting  u^ful  knowledge  among  the 
British  Plantations  in  America.'  After 
suggesting  the  need  for  such  a  Society  and 
proposing  the  name  of  'The  American  Phil- 
osophical Society,'  simply,  it  proceeded  to 
recommend  Philadelphia  as  the  '  center  of 
the  Society,'  because  it  was  '  the  city  near- 
est to  the  eenter  of  the  oontinent  ooloniea!, 
communicating  with  all  of  them  northward 
and  southward  by  post,  and  with  all  the 
islands  by  sea,  and  having  the  advantage 
of  a  good  growing  library.*  lliat  eireolar 
of  1743  now  saggeati  some  eorions  reflec- 
tions. Though  the  adjective  continc7ital 
was  apparently  not  yet  coined,  the  text 
seems  to  intimate  that  of  all  the  British 
poasNsions  in  Am^riea  at  tiiat  day,  the 
'islands,'  that  is  the  British  West  India 
Islands,  were  of  eqtinl  or  ^Tcater  impor- 
tance to  Englishmen  at  home  and  abroad, 
than  what  it  called  *  the  oontinent  cdooies,' 
meaning  of  course  those  continental  settle- 
ments whtch  hfu\  then  received  political 
charters  of  partial  autonomy,  but  which 
have  since  grown  out  of  oomparison  with 
any  'islands,'  and  by  mutual  association 
and  union  have  expanded  to  a  trreat  na- 
tion, second  to  none  in  the  ancient  or  mod- 
em world. 
The  reasons  origioallf  anigned  for  plao> 


ing  the  Society's  'center'  at  Philadelphia, 
though  then  eminently  and  perhaps  exclu- 
sively true  of  that  plac«:,  seem  extremely 
quaint  to  na  mod«ns,  who  have  beeonw 
aceustoraed  to  seeinp  throuphout  our  vast 
territory  hundreds  of  libraries  of  greater 
dimensions  and  riciier  endowments  than 
the  'good  growing  lilwaxy'  of  1743,  and 
from  whom  the  center  of  population  has 
removed  itself  a  thousand  miles  or  more 
to  what  was  then  the  heart  of  an  unpopu- 
lated, unvinted  and  wholly  unknown  wil- 
derness. 

And  yet,  although  the  migrhty  changes 
of  a  hundred  and  sixty  years  have  ren- 
dered no  longer  applicable  FranUin'a  rea- 
sons for  locating  the  seat,  or  as  ha  called 
it  the  'center'  of  the  Society,  it  is  never* 
theless  from  those  changes  that  we  derive 
our  obiefest  compensation.  It  is  true  that 
we  no  longer  find  it  neeessaiy  to  enaet  as 
our  earliest  predecessors  rt'conimended. 
that  there  '  sliall  always  be  at  I'hiiadelphia 
at  least  seven  members,  vi2.,  a  physician, 
a  botanist,  a  mathonatician,  a  dmnist,  a 
meohanieian,  a  freocrrapher  and  a  general 
natural  philosopher,  besides  a  president, 
treasoiw  and  seerebuy.'  Daring  its  long 
existence  Sodely  hss  hitherto  been  sble 
lo  enjoy  such  advantn£res  without  the  con- 
straint of  law.  It  has  been  enabled  to  pro- 
vide itself  with  officers— sometimes  from 
an  embarrassment  of  riches,  and  if  oor 
resident  scholars  should  in  any  future 
emerfrency  prove  unequal  to  its  necessities, 
we  are  happy  in  the  assurance  that  our 
nnmerous  non-resident  members,  dweUing 
in,  and  illuminating  many  parts  of  the 
world,  might  be  relied  on  to  eome  to  its 
relief  with  an  aggregate  of  wisdom  and 
anthority  not  inferior  to  the  resonrees  of 
the  still  more  venerable  Royal  Society  it* 
self.  Though  our  city  remains  in  the  snnie 
place  and  continues  to  appreciate  and 
maintain  the  libraries,  mnseiams  and  insti- 
tntiona  of  our  predeeessots,  it  is  no  longer 
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'eentnl'  as  regards  anr  of  these  things, 

and  has  long  ceased  to  be  the  only,  or  per- 
haps even  the  i-liief,  seat  of  Anunipan  learn- 
ing. But  if  through  the  gratifying  growth 
of  other  places  it  has  sustained  a  relative 
deeline,  in  scientific  or  any  other  eminenee, 
it  is  bec'iUise  its  nu-thods,  modpls  and  ex- 
ample have  repeated  themselves  through- 
out the  oontintnt,  until  there  ia  now  aearoe- 
ly  a  city  that  does  not  eontain  a  eenter  of 
intollitrcnce  and  attainment  rndintinp  a 
fructifying  influeoce  far  beyond  its  imme- 
diate vicinity. 

We  eannot  keep  the  fiaot  too  plainly  ba> 
fore  us,  that  the  work  and  influence  of  our 
Society  were  never  meant  to  be  local  or  con- 
fined to  any  one  place,  whether  central  or 
not  It  aimed  tnm  its  first  act,  to  be  con- 
tinental in  its  influences,  to  encourage  re- 
search everj-where  as  well  as  in  its  own 
vicinity.  And  if  its  originally  avowed  ob- 
jeet— '  ^  promotion  of  knowledge '—has 
bMa  to  necessf  uUy  prosecuted  as  to  plant 
younger  and  fresher  centers  of  learning  in 
every  quarter  of  our  country,  what  more 
gloriona  eonsommatioii  ooold  there  be  of 
the  designs  of  oor  departed  founders,  and 
what  more  mn!?r!ifi"ent  compensation  to 
their  successora  wtio  still  prosecute  their 
studies  almost  within  the  shadow  of  this 
ancient  hallt 

The  Society  desires  to  give  the  highest 
practical  expression  to  its  absolutely  na- 
ticnial  oharacter,  and  to  adopt  all  metiioda 
whieh  ezperittice  has  shown  to  be  most 
conducive  to  promoting  the  objects  for 
which  it  was  founded,  and  will  gladly  wel- 
come at  thui  meeting  suggestions  to  that 
end.  It  hat  believed  ttat  an  important 
step  in  that  direction  will  be  the  holding 
annually  a  general  meetintr  of  its  members 
from  all  parts  of  the  country,  of  which  the 
preaent  meeting  is  tiw  ihst.  It  is  probable 
that  such  annual  pencral  nieetinps,  snpple- 
mented  by  the  facilities  afforded  by  our 
ordinary  semi-monthly  meetings,  will  fulfil 


many  requirements  of  the  inteUeetnal 

activity  of  our  members,  while  our  Trans- 
nctionx  and  I'roeeedivgs,  widely  circulated 
among  the  scientitic  s^icieties  and  workers 
of  the  world  offer  speedy  and  unezodled 
avenues  for  publication. 

Durinti:  the  hundred  and  sixty  years  of 
our  existence  vast  changes  have  occurred 
in  tlic  population  and  eoonomie  conditions 
of  oor  country.  Besides  the  radical  politi- 
cal changes  of  177fi— which  indeed  were 
accomplished  wthin  sound  of  my  voice- 
there  has  occurred  an  increase  of  popul&- 
tion  and  industiy  whidi  is  quite  unique 
in  modern  limes.  A  scanty  littoral  popu- 
lation which  for  want  of  adequate  land 
communication,  had  long  climg  closely  to 
tiie  seaooaat  and  its  estuaries,  beeoming 
almost  suddenly  independent  of  the  high- 
ways provided  by  nature,  ha.s  expanded 
itself  over  a  great  continent  with  results 
undreamed  of  by  the  wisest  of  our  anoea- 
ton  who  Umd  before  the  age  of  steam.  Al- 
ready this  population  has  become  the  larg- 
est homogeneous  people  spealdng  a  single 
language  whieh  now  exists  as  a  separate 
power,  and  there  ia  no  reason  to  doubt  its 
continued  future  increase  both  in  numbers 
and  in  homogeneity.  Nor  for  that  matter 
need  we  doubt  that  before  life  departs  from 
our  planet  with  the  waning  sun,  but  in  a 
remote  fttture,  new  ethnologists  and  arch- 
eologists  and  perhaps  even  anatomists,  will 
arise  to  dispute  our  homogeneity  and  will 
carefully  study  onr  origin,  eharaeter  and 
social  structure,  our  lanpfiiase,  civilisation 
and  religion,  and  the  atrophy,  exhaustion 
or  catastrophe  from  which  we  shall  per- 
haps have  perished  aa  a  nation. 

But  it  is  not  my  purpose  to  occupy  your 
time  with  speculations  on  pn?^*  nr  present 
material  ati'airs,  except  so  tax  as  they  are 
ins^araUe  l^rom  our  inteUeetual  histoiy, 
because  all  such  affairs  are  aiilKHrdinafie  to 
and  dependent  upon  the  proprress  of  mind 
and  knowledge.   Of  all  human  agencies  it 
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iM  these  tiooii  whioh  have  governed— and 
must  always  (;<>veni  hamui  affairs  and 

human  progress. 

When  I  remind  you  that  the  lifo  and 
labors  of  onr  Soeiely  have  eovered  five  gen- 
erations as  these  are  usually  ratimated,  it  is 
pertinent  to  remark  tliat  mere  non-com- 
parative figures  convey  but  little  definite 
i4»pxeheiision  to  the  nind  unaeeastomod  to 
dealing  with  large  numbers.  When  one  of 
our  justly  distinjniishwl  astronomical  mem- 
bers tells  uB  that  a  given  star  is  distant  so 
many  hundred  nOIioitt  of  miles,  the  tigwnB 
oany  little  reel  information  to  those  of  QS 
who  are  not  accustomed  like  him  to  con- 
ni(lor  suoh  enormous  numerals.  But  when 
he  measures  to  us  their  equivalent  in  diam- 
eters of  the  earl]i*s  orbit,  or  proves  that  its 
light  at  known  rates  of  motion  must  reqnixe 
some  centuries  to  reach  us,  then  we  can 
get  some  notion  of  the  results  that  he  has 
reaehed  in  travetiing  the  laborious  mardi 
from  hypothesis  to  demonBtratunL  So, 
when  we  reflect  that  more  than  one  of  the 
scienees  now  best  known  liad  their  first 
crude  beginuings  and  earliest  struggles  in 
this  hallf  we  get  a  more  definite  idea  of  the 
venerable  age  of  our  Society  ami  the  work 
that  has  been  done  here.  If,  for  example, 
we  turn  to  human  anatomy,  where  our  re- 
aeareiws  hnm  ao  remarhably  advaaoed  oar 
knowledge,  it  ia  true  that  diseeetiona  had 
been  made,  and  the  leading  facts  of  struc- 
ture, and  even  of  function,  iiscertained 
before  our  Society  was  born.  One  might 
therefore  anppoee  tiiat  hnmaa  osteology  at 
least— the  knowledge  of  tiuae  essential  and 
durable  orpans  most  prominent  in  all  dis- 
sections—was  then  well  known.  And  yet 
this  Soeiely  had  been  in  for  more 

than  half  a  omtnry,  when  new  bones  and 
new  parts  and  functions  of  bones  were  first 
discovered  and  described  by  one  of  our 
members  in  this  room,  which  excited  the 
interest  and  indnoed  the  eorrespondenoe 


of  such  famous  anatomists  aa  Cwier,  Sook- 

merin^r  and  othei*s. 

Taking  a  glance  at  geology,  it  is  prob- 
able that  one  of  the  most  epochal  books 
ever  written  prior  to  the  Taster  generali2a> 
tions  of  Darwin,  was  that  of  Sir  Charles 
Lyell.  And  yet  even  before  the  birth  of 
Lyell,  when  Uutton  and  the  early  Euglish 
ged.ogista  were  first  beginning  to  be  dis- 
satisflod  with  the  Noaohian  delude  as  the 
only  available  explanation  of  the  phe- 
numeoa  they  noted,  fossil  remains  were 
nanined  and  deseribed  in  this  hall,  and 
the  work  of  our  members  had  no  trivial 
share  in  jniidinfr  the  world  to  the  real  solti« 
tion.  Our  early  geolc^psts— like  theirs— 
found  that  probkmatie  ddoge  entirely  in- 
adequate to  explain  even  soeh  piinaitiTe 
facts  as  the  existence  of  marine  remains 
hundreds  of  miles  from  any  then  known 
ancient  or  modem  sesooaat,  or  the  massive 
deposits  of  calcareous  rodka  ecntaining 
marine  shell nri*]  frustacea  hiph  up  on 
mountain  sides  remote  from  the  sea,  or  of 
the  ripple  marks,  foot  traeka  and  actual 
rt  tiiains  foond  embedded  deeply  in  solid 
sandstone  strata.  Such  early  doubts  and 
difficulties  found  appropriate  and  congen- 
ial place  in  the  Praceedingt  of  this  Socie^, 
and  Mr.  Cnrtia  in  boa  reeent  life  of  Jef- 
ferson tdla  an  amusing  sbny  in  that  ochdp 
nection. 

The  great  statesman  was  at  the  same  time 
president  of  the  United  Statsa  and  of  this 

Society,  and  sometimes  professed  to  doubt 
which  of  those  honore  hi^  vnhied  most.  He 
had  covered  the  lloor  oi  a  lart^e  room  in 
the  Wbite  Honae  with  miaceUaneona  fossil 
bones  seut  to  him  from  Yirginia,  and  had 
formed  theories  conceminsr  them  which 
were  so  unsatisfactory  to  himself  that  he 
begged  one  of  hia  fHoids— a  distingcdahed 
paleontologist  of  this  Society— to  come  to 
Washinfrton  and  examine  them.  A  carriage 
journey  from  Philadelphia  to  Washington 
before  the  days  of  steam  was  no  trifling 
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ordeal  for  *  middle-aged  pliilosopher,  yet 
a  room  fnll  of  new  fossilj%  proVi-d  irn-sist- 
ible,  the  journey  was  performed,  and  the 
remains  at  once  identified  as  thoM  of 
SUpka$  and  Mastodonp  mueh  to  the  diasd- 
Tantage  of  Mr.  JcfTomin's  Iheories. 

The  important  s<'ience  of  electricity,  of 
which  duriug  the  past  century  we  have 
hat  entered  the  fhredudd,  as  is  well  known, 
had  its  birth  in  this  Society,  and  mie  inirrht 
say  in  this  room,  tt  was  here  that  Frank- 
lin first  contrived  hia  experiments,  and 
hy  artifidal  means  drew  eleetridty  from 
the  clouds.  It  was  here  that  he  de- 
signed and  constructed  the  first  machine 
for  obtaining  it  from  terrestrial  objects. 
It  was  here  that  it  was  eDnstantly  a±ih- 
ited,  studied  and  disenssed,  and  since  that 
day  the  Society  has  never  lacked  the  pres- 
ence and  labors  of  a  competent  and  dis- 
tiogaiahed  body  of  its  students  and  inyes- 
tigatoia.  It  is  no  fault  of  theirs  that  this 
great  science,  tliouph  studied  by  all  the 
world  for  a  century,  has  not  yet  been  mas- 
tered. Notwithstanding  our  actual  pro- 
duction or  segrsfliation  of  eleetrieity  on  aa 
enornions  «?cflle,  and  the  astonishing  prac- 
tical uses  to  which  it  lias  been  harnessed, 
we  still  iaiow  but  little  of  it^^  nature  and 
origin,  awl  abnost  nothing  of  the  eharaoter 
and  extent  of  its  practical  usefulness  in 
the  Errand  scheme  of  Nature.  We  have 
reason  to  believe  that  it  pervades  the  cos- 
mie  nniverse,  and  suspeet  it  of  performing 
necessary  ftmetions  not  yet  iindentood 
both  in  microscopic  and  eosmicnl  eeonomy. 

And  DOW  after  this  brief  glance  at  our 
far-reaehing  past  and  still  briefer  mention 
of  some  of  the  branches  of  knowledge 
whieh  had  here  their  birth  m-  infancy,  what 
can  be  said  of  the  future?  Here  we  may 
at  onee  admit  that  the  mysterious  realms 
of  ignorance  still  remain  far  more  exten- 
sive than  those  to  which  the  lii/lit  of 
knowledge  has  been  brought.  Even  the 
work  that  has  been  done  invariably  reveals 


unexpected  new  work  remainini^  to  be 
done.  "We  have  catalofnied  hundreds  of 
sciences  whose  names  were  unknown  but 
a  generaliea  nnee.  But  though  we  havft 
named  and  neatly  labelled  them  and 
readily  perceive  their  intimate  relationship- 
with  their  cousins  both  new  and  old,  how- 
much  do  we  positively  know  of  any  of: 
tbemf  If  we  reeur  again  to  hnman  aa.-<- 
atomy-  one  of  the  oldest  and  best  known 
of  all,  wc  find  the  world  has  been  ponder- 
ing it  since  the  time  of  Aristotle,  but  all 
Oat  it  had  learned  of  the  promitient  ovw 
gans,  their  morphology,  rdatioDa  and  fttUO- 
tions,  has  been  reduced  to  minimum  rela- 
tive importance,  by  the  revelations  through 
the  mieroaeope  of  Uie  innnmerable  aaereta 
yet  to  be  learned.  We  now  find  how  little 
we  really  know  of  tissues,  cells,  corptueles^ 
and  above  ail  of  the  still  mysterious 
nervons  system,  the  seat  of  all  intdligenee. 
Of  the  numerous  cerebral  nervous  centers 
we  have  localized  a  few,  but  know  little  of 
the  vast  majority.  We  scarcely  know  what 
oiBce  or  power  to  attribute  to  the  '  convolu- 
tions' or  ndiat  to  withluM  from  them, 
and  although  we  suspect  mueh,  yet  in 
fact  we  know  so  little  about  them  that 
their  principal  use  to  anatomists  at  the 
present  time  seems  to  be  as  leeeiTers  of 
hypothetical  attributes  of  ftuiction  wbidi 
could  not  safely  be  loaded  on  an>i:hing  else. 
Even  if  we  confine  our  researches  to  the  en- 
tire organ,  ean  the  anatomist  tell  as  wiUi 
eertainty  the  structure  and  proportions 
of  a  normal  brain,  or  can  he  define  brainal 
normality  itself,  and  inform  us  what  it  is 
and  how  it  may  be  known  t 

In  faet  after  so  many  centuries  of  study, 
we  may  go  even  farther  nnd  enquire 
whether  wc  are  yet  able  to  find  any  pre- 
eiae  and  intelligible  definition  for  life  itaelfl 
We  describe  it  as  '  eonselons,'  and  *  repro* 
duetive.*  But  we  now  know  that  animal 
life  e.Kists  which  is  apparently  not  const^ious 
and  is  certainly  not  reproductive.  And  yet 
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thouK^  siu'li  life  is  neither  conscious  nor 
intelligent,  it  ia  seea  to  possess  some 
qualitgr»  unlmom  and  as  yet  inooaiprehe&> 
siUd  to  118,  which  is  a  fair  eqiii¥llent  for 
intelli'jenpp.  In  short  it  may  even  yet  be 
safely  said  that  if  himdreds  of  volumes 
are  required  to  oontoin  our  knmfledge 
thoiwaiidji  would  be  neecswry  to  eatalogne 
oar  igDoranccK. 

There  remains  then  plenty  of  work  to  be 
ddmei.  No  one  who  loves  knowledge  and  is 
willing  to  work  need  ever  want  object  or 
occupation.  Nature's  own  operations  have 
no  more  predominant  eharacf eristic  than 
their  extreme  blowuetts,  and  it  is  nut  sur- 
prising fliat  our  most  fmitful  researdiee 
bave  in  that  respect  imitated  her  deliberate 
and  tentative  evolntions.  But  it  is  en- 
couraging to  remember  that  whatever 
moves  ceaselessly  onward,  losiBg  no  for- 
ward step  and  accumulating  all  its  gains, 
tmist  in  time  reach  the  goal.  Though  the 
masses  of  ignorance  are  still  large  and  dark 
before  ns,  knowledge  does  steadily  acenmu" 
late  on  all  onr  traversed  paths.  Time  is 
lonp,  and  if  we  cultivate  the  same  untiring 
patience  which  Nature  has  uniformly  prac- 
ticed in  her  gradual  development  of  all 
things  m^ianie  and  inorganic,  it  is  bat  a 
mathematical  axiom  that  a  day  must  eome 
when  we  shall  overtake  lier  at  her  work — 
catch  her,  as  it  were,  bare  armed  in  her 
secret  workahope,  and  claim  undisputed 
heirship  in  all  her  works. 

The  prand  results  of  tliat  full  and  per- 
fect knowledge  which,  though  not  for  us  as 
individuals,  must  eome  to  our  posterityi  no 
mind  now  living?  can  grasp  or  estimate. 
Recnrrintr  for  illnstrntion  to  the  oft* 
quoted  and  somewhat  ill-treated  science  of 
anatomy,  when  that  day  of  complete  and 
perfect  knowledge  shall  arrive,  when,  for 
instance,  our  successors  shall  have  traced 
out  all  its  mysteries,  localized  every  func- 
tion, and  identified  every  brain  center  and 
working  edl,  why  shonld  the  future  tndii- 


inpr  of  the  individual  be  Hmitwl  to  tha 
tedious  imitative  methods  to  which  we  are 
now  confined  Y  'When  with  p«rfect  knoiri- 
edge  we  shall  know  how  to  treat  all  the 
centers  of  thought  and  will  with  wise  dis- 
crimination, stimulating  the  good  and  re- 
pressing the  bad,  why  should  H  int  be 
possible  to  cultivate  by  unerring  means 
intelli'et  and  even  moral.=;,  to  produce  a 
great  general  or  an  honest  statesman  when 
he  ia  most  needed,  to  oonstitate  a  new  so. 
eiety  aa  soperior  to  ours  as  we  are  to  our 

humhk'st  ancestors  of  primeval  seasT 

Let  us  not  (oo  liastily  pronounce  tlie  sen- 
tence of  extravagance  against  such  hopes 
and  speeulatioQS.  To  the  generatioiiB  of 
Galileo  and  Nevrton,  of  Laplace  and  Dar- 
win, the  first  glimmerings  of  truth  reached 
by  those  great  leaders  were  equally  stari- 
luig.  Yet  in  the  lapse  ct  time  they  have 
become  establidnd  facts,  on  which  the 
world  of  science  plants  itself  with  confi- 
dence as  it  moves  forward  to  new  conquests. 
Batiber  let  ua  by  every  individual  and  aa* 
sociate  effort  preserve  in  full  flower  and 
fruit  the  vitjor  of  our  ancient  Society  as 
a  center  of  continued  labor.  Let  us  en- 
courage and  stimulate  each  other  in  press- 
ing on  toward  flie  attainment  of  complete 
knowledge.  Because  it  is  that,  and  that 
alone,  which  we  cannot  but  observe,  is 
destined  to  move  ouwajxl  and  upward  the 
world  of  life,  Msd  to  maintein  our  human 
race  in  the  primacy  which  it  by  no  means 
always  possessed,  but  is  now  «»Jaiming  with 
no  empty  boasts. 

Isaac  J.  'Wibtab. 

THE  GENKKAL  MELl'INO. 

Tu£  first  general  meeting  of  tlie  Ameri- 
can Fhilosoplncal  Society  was  hdd  in 
Philadelphia  on  April  3,  4  and  5,  1902. 
Founded  by  Benjamin  Franklin  in  1743 
the  Society  is  the  oldest  scientific  organiza- 
tion in  Amftfiea  devoted  to  the  advanoe- 
moit  of  gmeral  knovdedge;  and  althou^ 
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it  JuB  always  numbered  mnoiig  its  meniben 

many  of  the  most  distinguished  scholars 
of  this  ami  foreign  lands,  no  concerted  at- 
tempt had  heretofore  been  made  to  bring 
togethor  liie  general  membenliip  of  the 
Society  for  the  pteientatilin  and  discussion 
of  scientific  papers.  The  snccess  of  this 
first  general  meeting  has  been  so  gratify- 
ing that  it  ii  almoet  eertain  that  it  will  not 
be  the  last  of  its  kind.  About  one  hun- 
dred and  twenty  members  of  the  Society 
were  in  attendance  upon  the  meetings^  o£ 
whom  upwards  of  fifly  came  from  plaeas 
more  of  leas  distant  from  Philadelphia. 

At  the  annual  election  held  on  the  second 
day  of  the  meeting  the  following  persons 
were  elected  to  membership  in  the  Society: 

RESmtNTS  OF  THE  UKITKU  STATES. 

John  A.  Brashear,  Sc.D.,  ^\ile<.'heny,  Pa. 

Aotlag  Director  of  tb«  Allegheny  ObBervatory ; 
iWlow  of  BiogFml  AitroiioiiiiMl  Sodet;  of  GiMt 
Britftinj  MonlMr  of  Biftiali  Astronomieal  Ano* 
ciiition;  of  SociCtd  Astronomiquc  de  France,  etc.; 
nuker  of  utroDomical  and  phjrsical  inatrumenta 
oC  worU-wSdo  npatOb 

Andrew  Garae^  LLJ).,  New  York. 

Lord  Rector  of  the  University  of  St.  Andrew; 
munificent  contributor  io  the  promution  of  science, 
learning  and  the  uaeful  arte;  founder  and  en- 
dower  of  the  OuD^gia  InatitnUoo,  at  Waahipgtoili, 
for  the  promotloa  of  original  iimitcIl 

ProfeflBor  WiUiam  B.  Clark,  Baltimore. 

Profcaaor  of  Geology,  .Tohns*  TTopkinn  IJniver- 
aity;  State  Geologist  ol  Marjiand;  Asaociate- 
Editor  of  the  Journal  of  Oeology;  author  of 
nunnroQa  papois  in  poblicotioiM  of  Unitod  States 
OflOlopeal  Bamj  and  Ifarylaad  Oeologieal  Siir- 
Tcy  and  in  scientlflo  joomaU. 

Profeasor  Hennaim  CoUitz,  Ph.D^  Bzyn 

Mawr. 

ProlMOMr  of  OonpatatiTo  Phiklogy  and  Gorman 

at  Bryn  Mawr  Collppe;  author  of  '  Sammlnnp  der 
Griechiacben  l>ialektinschriften,'  and  of  many 
valuablo  firiIok«|ioal  eontrilmtiona. 

Grove  K.  Cilbert,  Washin'.rt''n. 
Past- President  of  the  American  Association  for 
Advanoenoiit  of  fldooo;  HemlMr  of  NattOMl 

Academy  of  Sciences;  Ocwlojrist  in  T'nited  States 
Geological  Survey  since  1879;  in  Ohio  Survey, 


1868-70;  in  NMicoIer  Survey,  1871-4;  in  Powell 
Bmw^,  1876-«.  Anthor  of '  Goologj'  of  tlio  Boaiy 
MbuBtaIng'  lad  of  wmwovi  nporU  and  artiatN 
in  publioatiouo  Of  fho  Unttod  fitatM  Qootogkal 

Survey. 

President  Arthur  Twining  Hadley,  New 
Haven. 

President  rf  Yi'e  University;  of  American 
Economic  Aaaoiiiiilion;  Author  of  'Railroad 
Tvanoportatioii,  Ito  Hiatofy  and  Law*,'  188S( 

*  Kcnnnmins — .An  .Arronnt  of  tho  Kplntiona  befween 
Private  Property  and  Public  Welfare,'  1876,  etc 

Profeawr  George  E.  Hale,  Williams  Bay, 
Wis. 

ProfOMor  of  Aatropl^aies  and  Direotor  of  tho 
Yerkeo  Obeerratofy,  Unlvanltgr  of  GUotgo;  antlior 
of  mnny  valuaUo  papon  OB  tiw  wm,  otoUar  apoo- 

troseopy,  etc 

Professor  Paul  Haupt,  Baltimore. 

Proft!.4A()r  of  Semitic  Languages  in  John*  Bop> 
kins  Univenifyi  oditor  of  tho  '  Po^y«li»Mi> 
Dilde';  aufhor  Of  '  Snuariaeli-AlEkftdiaelio  Keil* 
schrifttexte,'  '  Sumariaclie  Familiongcset^c,'  '  die 
Akkadische  Sprache,'  etc,  and  of  numerous  papera 
OB  BIblleal  and  Ao^frtan  pUlokgy,  Uttoiy  and 

arctii'oloj^'. 

C.  Hart  Merriam,  Washington. 

Chlof  of  the  United  State*  Blologleid  fiorvix. 

Department  of  Agriculture;  ono  of  the  raoat  emi- 
nent of  America  mammaiogists;  author  of  several 
miln  and  annNtoua  paper*  on  aooUi^oat  aad 

botanical  Hubjects. 

Professor  Albert  Abraham  Miohelaon, 
Sc.D.  (Cantab,),  Chicago. 

Head  Professor  of  Physics  in  University  of  Oht 
cMgai  Member  of  National  Academy  of  Sciences ( 
Fellow  of  Boyal  Astronomical  Society ;  author  of 
nurneroua  TRlsaUo  papoM  difdijr  OB  tmtutbim  in 

light. 

Professor  Theodore  William  Richards, 
Csmbridge,  Man. 

Professor  of  Chemistry  in  TTi\rv.»rd  University; 
Member  of  National  Academy  of  Sciences.  Author 
of  numerous  papers  ooneoming  atomio  mighte  aad 

pby^ica!  chemistry. 

I'rofessor  Felix  E.  ScheUing,  Ph.D., 
Philadelphia. 

Professor  of  lli^^tury  and  English  Literature  in 
Univeraity  of  Pennsylvaaia;  anthor  of  '  JBi^Uah 
CbronlcU  Playa'j  oditor  of  *  Book  of  EUnbatban 
Lyrics']  'A  Book  of  SwontoaBtlk  Oiataiy  I^Trioo'i 

etc 
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Profenor  Bobert  Hemry  Thuzstoo, 
Ithaea. 

ProfMMr  of  MMli*ntet1  Engineering,  Stamu^ 

Institute',  1871  s:, ;  Director  nf  Sililcy  (  oIIi-rc,  Cor- 
nell Univerwtjr,  since  1885;  first  Preaideat  of 
Aawrlean  BodtAjr  of  Macluuiieal  BngiMent  in* 
rent  or  of  various  vnliiaWe  mechanical  devices; 
author  of  about  20  volumes  and  ttome  300  acientilic 
pftpwa. 

Beigaiiiiii  Chew  Taghmta,  PhiUulel- 

phia. 

Manufacturing  chemiit  and  atadent  of  ehemi^try 
and  physic*;  author  of  a  monograph  (as  yet  iin- 
pabliahed}  on  the  chemicftl  ctungM  undergune  by 
bniH  in  pusing  from  tlitt  living  to  iht  fowO  coift* 
dition. 

Professor  Robert  S.  Woodward*  New 

York. 

PrafeMor  4rf  MaolwaUw  In  ColmnUa  University ; 
nuthcoMticUn  Mid  MtrOMMUr  of  recognised  emi- 
nmee;  Pact-President  of  the  American  Association 
for  Advancement  of  Science;  President  of  Ameri- 
cw  Mathematienl  Society,  1899-1900;  Member  of 
the  NntloBBl  AenStmf  of  Bdweee;  ratbior  of 
numerous  ocientifio  papON  OH  gMdetio  Mid  Mtio- 
nomicai  topics. 

FOREIGN  SliSUOENTS. 

Antoine-Henri  Becquerel,  Paria,  Prance. 

Member  of  the  Institut  de  France — Acadtfmie 
des  Sciences;  the  third  in  deecent  of  the  French 
pbyaicietfl  of  the  name  wlio  1i«t«  innde  theinwlTce 

frtniouH  liy  tlieir  rc<p.\rclie-'  in  Hoicnce;  lii^  work 
has  been  chiefly  in  optics  and  magneto- optics;  he 
diaoovemd  the  unaimi  enamtioM,  noir  called  by 

his  name,  whioh  led  to  the  di-y^ovpry  of  r.iilium. 

Jean-Gastou  Darboux,  Paris,  France. 
.Perpetual  Secretary  of  the  AotdCmte  dee  Sci- 

ences — Serlion  of  Mntlierniif  ic-< ;  eniiiiont  iiintho- 
matician  and  author  of  numerous  valuable  papers 
on  that  subject. 

Sir  Miehul  Foster,  FJtS.,  D.Clb,  Cam- 

britlf»e,  Eng. 

Secretary  of  the  Royal  Society;  Professor  of 
Physiology  at  Cambridge;  Honorary  Perpetual 
President  of  the  International  Congress  of  Fhpi- 
ologists;  Cheinnan  of  the  Tntemational  Oottncil 
in  chdrRo  of  tli<>  InlcnKitii'iial  ('atalogue  of  Scien- 
tiflc  Literature;  Pre.sident  of  British  Aeaociattoa 
lor  Advaoeetneni  of  Science,  1890;  author  (rf 
'Text  r>ook  of  Physiology,'  nnd  of  other  works; 
Joint-Editor  of  '  Soientific  Memoirs  of  Thomas  H. 


Profcsfior  a.  Joluutone  Ston^,  FJtS^, 
Loudon,  Eng. 
Graduate  of  thelhilTerdty  of  Dnblin  and  Fdlov 

of  Trinity  College;  formerly  Astronomical  A-^^ist- 
ant  to  the  Earl  of  Roese,  at  Parsonstown,  and  sub- 
rnqmaOf  Pmiftaeor  «l  Natural  PUloaopfay  is 

Queen's  University;  hia  papers  upon  the  '  Phys- 
iciil  Constiluliou  of  the  !Suu  and  Stare,'  on  the 
'  Internal  Motion  of  Gases,'  on  '  Spectroscopy  and 
MicroBcopy  '  have  attracted  universal  attention. 

]'i ofessor  Silvaaua  P.  Thompson,  F.R.S., 
London,  Eng. 

rrituii)al  itnd  Profej^stir  of  Pliysirs  in  City  and 
Guilds  Technical  College,  Finabuij;  a  well-known 
liiv«otlg«tor  In  phyalea  and  an  avthority  on  dee- 

trical  suJijects;  author  of  sundrj*  leclinical  v.  rV- 
on  electricity,  and  of  'Lectures  on  Light,  Visible 
and  Liviaibla.* 

Tbe  sefisions  of  the  general  meeting  be^ 
gan  on  Thursday  mominer,  April  5.  in  the 
historic  hall  o£  the  Society  in  Independ- 
ents Square,  with  aa  addreaa  of  w«deome 
by  the  president  of  the  Society,  General 
Isaac  J.  Wistar,  in  which  he  pointed 
out  the  broad  and  liberal  character  of 
tbe  Sodetr  m  indicated  by  the  plans  of 
its  founder  and  the  sii])sr;quent  history  of 
the  SiK-icty,  and  al.so  tlie  important  part 
vhich  the  Society  has  taken  in  the  'pro- 
motion of  nsefol  knowledge.'  This  ad- 
dress, whieh  will  be  pubEdied  in  fall  dse- 
where,  was  followed  by  the  presentation  of 
the  following  scientific  pai>€rs,  most  of 
which  will  appear  in  the  Proceedings  and 
Trantaetions  of  fiw  Sod«ty: 

Proffs«or  Joun  B.  Hatcher,  of  Pitts- 
burgh, in  a  paper  on  the  'Origin  of  the 
Oligoccne  and  Miocene  Depoaita  of  the 
Oreat  Plains^'  called  attention  to  the  great 
deposits  of  hones  at  various  localities  in 
the  TMiite  River  beds.  He  describ«^d  them 
as  literally  covering  the  ground  in  places 
where  they  have  weaAered  out  over  areas 
frequently  of  more  than  an  acre  in  octent. 
It  is  not  only  difRcnlt,  hut  Profe«?snr 
Hatcher  thinks  impossible,  to  account  for 
these  aeemnnlationa  of  bcaies  ot  terrestrial 
animals  at  the  bottom  and  in  the  wry 
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middle  of  a  jrreat  lake.  Since  the  surrouiid- 
iiig  clay8  are  usually  ahuust  destitute  u£ 
boiiM,  it  is  diiBcttlt  to  undentand  how  the 
dead  carcasses  of  so  many  animals  were 
driven  or  drawn  as  by  a  magnet  to  so  lim- 
ited an  area.  Accepting  the  other  theory, 
however,  we  have  seen  how,  during  the 
niny  season,  the  deer,  tapirs  and  other  ani- 
mals are  driven  to  the  islands  over  tho  flood 
plains  of  the  great  South  Amencau  rivers. 
Since  in  exeeptionaUy  high  freshets  the 
lower  of  these  islands  become  destroyed,  it 
is  not  difficult  to  understand  how  great 
nmubers  of  these  animals  must  annually 
perish,  and  indeed  it  is  a  weU-known  £»et 
that  frequently  gnat  numhera  of  them  are 
oautrlit  on  low  islands  and,  driven  by  the 
risirifr  waters  to  more  limited  confines,  they 
are  finally  all  drowned  when  the  island 
becomes  entirely  submerged.  To  sneh  or 
snnilar  conditions  the  great  deposits  of 
bones  in  the  Oliprooene  and  Miocene  de- 
posits of  the  West  may  owe  their  origio. 

These  f aets,  together  wiiii  tiuMe  bronght 
forward  by  Dr.  Matthew  in  his  article  'Is 
the  '^Tiite  River  Tertiary  an  .^olian  For- 
mation' (Am.  i^aturalkt,  May,  11*99) ,  have 
driven  Professor  Hateber,  oontraiy  to  his 
earlier  opinion,  to  reject  the  theors'  uf  a 
preat  lake  and  accept  that  of  small  lakes, 
flood-plains,  river  channels  and  higher 
grass-eovered  pampas  aa  the  oonditioos 
prevailing  oyer  Una  region  in  Oligooene 
and  Miocene  times. 

Mb.  Eakl  Douglass,  of  Princeton,  in  a 
qommunication  on  'The  Upper  Cretaceous 
and  Lower  Ttrtixry  Section  of  Central 
Montana,'  pointed  out  that  tlie  finely  ex- 
posed section  of  Cretaceous  and  Lower 
Tertiaiy  rocks  near  the  Musselshell  River 
in  Montana  has  been  eondderably  affected 
by  the  disturbances  that  produced  the 
monnt«ins  a  little  farther  to  the  westward, 
80  that  erosion  has  exposed  the  dillerent 
formatioina  from  what  is  apparently  the 
Jnrassio  to  the  Torrejon.   He  maintained. 


(1)  that  there  are  beds  below  the  Fort 
Pierre,  which  have  Laramie  flora  and 
fauna;  (2)  that  the  Livingston,  Arapahoe 
and  Denver  beds  correspond  in  age  with 
the  upper  portions  of  what  hnn  be<^n  called 
Laramie ;  and  (3 )  that  the  Fort  Union  beds 
are  of  the  same  age  as  tiie  Torrejon  in 
New  Mexico. 

PRnpRssoR  W.  B.  ScoiT,  of  Princeton,  in 
a  paper  on  'South  American  Mammals,' 
eoofined  his  remarks  to  the  Edentata  of 
the  Santa  Cruz  (Miocene)  beds  of  Pata- 
gonia. Vei-y  curious  is  the  absence  from 
these  beds  of  the  existing  families  of  the 
ant-eaters  and  the  true  or  arboreal  sloths, 
while  annadiUoa,  glyptodonts  and  ground- 
sloths  are  most  abundantly  represented. 
The  armadillos  are  nearly  all  of  aberrant 
type  and  very  peculiar  in  some  respects; 
only  one  species  seems  to  be  ancestral  to  a 
species  of  modern  tiraw. 

The  "lyptodonts  are  very  small  and  in 
remarkable  contrast  to  the  giant  forms  of 
the  Pleistocene. 

The  ground-sloths  are  relatiTely  small, 
as  compared  with  the  huge  representatives 
of  this  group  wluch  in  Pleistocene  times 
spread  ovw  nearly  the  whole  of  Nortii  and 
Sooth  America.  In  the  Santa  Cruz  beds 
ar<»  found  the  probable  ancestors  of  nearly 
all  the  Pleistocene  genera.  Of  especial  in- 
tnest  on  this  occasion  is  the  newly  dis- 
oovmd  genus  which  seems  to  be  the  a&> 
eestor  of  Miijulonyx.  The  latter  wa.s  first 
discovered  by  President  Thomas  Jefferson 
and  described  in  an  early  volume  of  the 
STnifwaelwNU  of  this  Soeiely. 

Sam  u  EI-  N.  T?iioade8,  of  Audubon,  N.  J., 
in  a  paper  on  the  'Mammals  of  Pentwl- 
vania  and  New  Jersey,'  said  that  Pennsyl- 
vania and  New  Jmcy,  en  aeoount  of  their 
geographic  position  and  the  consequent 
variety  of  the  faunal  enxnronments  af- 
forded by  the  two  extremes  of  the  elevated 
Alleghanian  summits  and  the  sandy  mari- 
time plains  of  tiie  southeastern  coast  linei, 
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present  a  relalivoly  larpe  and  varied  list  of 
land  and  sea  mammalia.  These  number  in 
native  species  and  i«ees  ninely- 
fiTe,  of  which  aeventy-Mvwn 
or  amphibious,  and  eightoen  nre  aqiiatic. 

The  extinct  mammalian  fauna  of  the  two 
states  is  remarkably  large,  exceeding 
ereatly  that  of  the  entire  remainder  of  tiie 
United  Sfjiles  east  of  the  Mississippi  River. 
Of  extinct  terrestrinl  mammalia  there  have 
been  described,  maiuly  irom  the  limestone 
bone  eaveo  and  flaroret  of  the  Pleiatooene 
horiaon  in  the  lower  Delaware  Yalley, 
ninety-one  species.  These  inclnde  such 
tropical  genera  as  the  giant  sloth,  rhinoc- 
eroB,  tapir,  elephant,  manatee  and  aaber- 
toothed  tiger,  as  well  as  arctic  forms  now 
only  existent  in  Canadian  regions,  such  as 
the  reindeer,  moose,  musk  ox  and  walrus. 
From  the  marl  beds  of  New  Jen^  nine 
apeeiee  of  whales,  referable  with  one  exer- 
tion to  the  tropical  shark-toothed  family 
now  existing  in  the  Indian  Ocean,  have 
beoi  deeeribed. 

Comparinir  the  two  Usta,  the  ranarkaUe 
fact  is  shoiiTi  that  in  Pennsylvania  and 
New  Jersey  tiie  list  of  extinct  species  of 
mammals  known  lo  us  equals,  if  not  ex- 
eeeda,  that  of  the  exiating  q>edc8.  In 
contrast  to  this  New  York  in  Miller's  re- 
cent list  only  bua.sts  of  fire  speciea  of 
known  extinct  mammalian  species. 

The  effeet  of  deforeatation  bj  axe  and 
fire,  and  its  consequent  mdieal  alteration 
of  climatic  conditions  even  in  the  most  in- 
accessible parts  of  the  Alleghanian  wilder- 
Mia  nt  the  preamt  day,  has  done  mnch 
more  to  alter  the  faunal  status  than  all 
other  dcstmctive  a.srf^nciis  CdiuLincd.  In 
consequence  many  of  the  least  known  of 
the  amaller  mammalia  approach  extinction. 
Of  the  larger,  the  native  wapiti,  biaon, 
beaver,  cougar,  wolf  and  wolverine,  some 
of  which  linpered  far  into  the  last  century 
in  Pennsylvania  are  now  exteniiiuated. 

Db.  Frbdebick  W.  Tsub,  of  Waahington, 


in  a  communication  on  '  The  Identity  of  the 
Whalebone  Whales  of  the  Western  North 
Atiantio/  aummariaed  the  reaolta  of  an  ex- 
tenaive  inveatigation  of  the  whalebone 

wliales  of  the  Atlantic  coast  of  North 
America  carried  on  under  the  U.  S.  Na- 
tional Museum,  the  principal  object  being 
to  aaoertain  whether  the  qieeiea  which  oe- 
cur  in  American  waters  are  the  same  as 
these  known  to  frequent  the  coast  of  Eu- 
rope, and  thus  to  provide  a  more  trust- 
worthy haoa  for  tiie  atndy  of  the  geograph- 
ical diatribntion  of  theae  animals.  The 
American  species  were  found  to  be  the 
same  as  those  of  Europe,  but  the  European 
finbadc  whale  known  aa  Rudolph 'a  Rorqual, 
BaUBnoptem  hore<dis  Lesson,  has  not  been 
found  in  American  watery.  The  species  oc- 
curring on  the  east  coast  of  North  Ameriea 
are  aa  foUowa: 

OnMlaad  wbale  er  AieUe  right  whale,  Belame 
mytfiselM  (!>.). 

Blade  wbalc,  or  the  right  whale  of  th«  Tern- 
perau  North  Attaatk^  ffolm*  ^tuMU  (BooBf 
t«m). 

HnapbMk,  Megapttm  moioam  fBoniiBtBiTt). 

Common  finback,  Balaitoptera  phy.ntlus  (L.). 
Sulphorbottom,  Balmioptera  mtucttlu*  (L.). 
Llttts  piked  wbale,  or  kuer  flalwcli^  Bakmap- 
t««  onttoTMlnito  (Lao.). 

AFTKRNOON'  B&niOK. 

Professor  1 1,  von  Iherinq,  of  Sao  Paulo, 
Brazil,  in  a  paper  <m  the  'Molluscan 
Fauna  of  the  Patagonian  Formation,' 
whieh  was  presented  by  Professor  W.  B. 
Scott,  describetl  two  of  the  mo5?t  striking 
of  the  many  new  species  contained  in  the 
large  ooDeetion  made  under  his  direction. 

PaoraaeoB  Evwasd  S.  Mobsb,  of  Salem, 
Mass.,  in  a  Tomparison  between  the  An- 
cient and  Recent  Molluscan  Fauna  of  New 
England,'  said  that  the  results  of  ol»er- 
vationa  and  meaanremoila  el  the  apeeiea  of 
shells  found  in  the  shell  heaps  of  New  Engw 
land,  in  comparison  with  the  f?hells  of  the 
same  species  found  living  to-day  in  close 
proximity  to  tiie  depoaita  and  preeomaMy 
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Uwir  desceodanti  show  in  every  case  a 

change  in  the  proportionate  diameters.  As 
an  illustration,  the  common  clam,  Mya  are- 
naria,  found  in  th«  iheU  heaps  has  a 
greater  height  in  proportion  to  its  lenirth 
than  that  of  the  recent  forms.  This  intlex 
in  higher  north  of  Cape  Cod,  botli  in  the 
aneient  and  recent.  The  same  differences 
are  found  in  Japan  and  in  Engrland.  The 
index  is  very  much  hifrher  in  the  glafial 
deposits.  For  this  and  other  reasons  tlie 
change  in  the  index  is  correlated  with  tem- 
perature. 

It  is  furthermore  pointed  out  that  re- 
lated forms  in  Japan  and  New  Enpland 
had  changed  in  precisely  the  same  manner. 
Full  detnOi  widi  tables  of  meamreinents 
^11  be  given  in  the  memoir  on  the  anbject. 

Professor  Arxold  E.  Ortmann,  of 
Pkineeton,  in  a  paper  on  the  'Distribution 
(tf  Fresh  Water  Deeapods  and  its  Bearing 
npon  Ancient  Geography,'  said  that  the 
present  and  former  distribution  of  these 
animals  suggested  the  following  land  con- 
nections in  fomer  times; 

1.  Northeastnn  Asia  with  northwestern 
America,  across  Rering  Sea. 

2.  East  Asia  (Sinic  Continent)  with 
Anstralia,  over  the  Malaysian  islands. 

3.  Soath  Ana  and  Afrioa,  hy  way  of 
Madap:asoar. 

4.  New  Zealand  with  Australia,  by  way 
of  New  Caledonia  and  New  Guinea. 

5.  Australia  with  Antaretiea,  and  An- 
tarctica with  South  America  (Arehiplata ) . 

6.  The  Greater  Antillea  with  Central 
America. 

7.  Africa  with  South  Ameriea  (Ardii- 
bvatilla), 

PRon^sROR  W.  M.  Davis,  of  Caiiibridfre, 
in  a  p^er  on  'S^'stcmatic  Geography,'  said 
that  Hie  aoeomnlation  of  an  ever-increas- 
ing store  of  faets  under  tlic  broad  subject 
of  peorrrnphy  makes  it  desirable  to  estab- 
lish a  classiAcation  with  respect  to  which 
the  facts  may  be  arranged,  not  only  for  the 


convenience  of  putting  them  away  in  good 

order  and  of  readily  findinj^  them  a^ain 
when  wanted,  but  even  more  for  the  sake 
of  the  better  nnderstanding  that  eomes 
frwn  association  and  correlation.  Geo- 
fn^aphical  classification  may  be  by  kinds  or 
by  places,  systematic  or  regional;  but  the 
first  should  precede  the  second.  The  first 
provides  a  seheme  whereby  all  samilar 
items,  whatever  their  plai'o  of  oecurrcnee, 
may  lie  Itraufrlit  together  under  a  single 
category ;  tiie  Keuoud  describes  all  the  items 
of  a  certain  region  as  ttcamples  of  known 
categories,  and  presents  them  in  an  order 
that  expresses  their  systematic  relation- 
ships. There  is  to-day  no  precise  agree- 
ment as  to  the  total  eontmt  of  geography, 
much  leas  as  to  the  subdivision  smd  system* 
atic  arrangement  of  its  parts;  but  if  the 
study  of  the  earth  in  relation  to  its  in- 
habitants be  taken  as  a  suiSeient  deflnitioa 
of  the  subject,  its  prime  divisions  must  be 
the  physical  envinmnient  of  organisms  and 
the  responses  of  the  organisms  to  their  en- 
viromneat.  Sach  oi  these  divisiona  is  then 
to  he  subdivided  into  many  eategories,  and 
each  category  is  to  be  rationally  described, 
to  be  illustrated  by  typical  examples,  and 
to  be  traced  through  its  relationship  to  the 
eategoriee  of  the  other  prime  divunons  of 
the  subject.  The  itinuiuerable  relation- 
ships thus  disclosed  constitute  the  subject 
of  geography  proper,  and  it  is  as  an  aid  to 
their  systematie  treatment  that  the  pro> 
posed  classification  of  tiie  aubjeet  aa  a 
whole  is  undertaken. 

Mr.  IIrnry  G.  Bryant,  of  Philadelphia, 
in  his  paper  entitled  'Drift  Casks  in  the 
Aretie  Ocean,'  gave  tb»  present  status  of 
an  experiment  worked  up  by  Admiral 
George  W.  Melville,  U.  S.  N.,  and  himself, 
which  aimed  to  test  the  speed  and  direction 
of  Arctic  currents  by  means  of  a  series  of 
drift  casks  set  adrift  in  the  Aretie  Sea 
north  of  Alaska.  He  called  attention  t^ 
the  fact  that  the  scheme  was  the  outcome 


Digitized  by  Google 


092 


SCIENCE.  (M.H.  vouxv.  »o.  ass. 


of  the  Kansen  Meeting  of  the  American 
Philowiphioal  Society  held  in  1897,  on 
which  uccasiuu  Aduural  Melville  called  «t- 
tenttmi  to  the  feasibility  of  a  plan  to  aa- 
oertain  the  speed  of  ocean  currents  in  tlio 
circuinpolar  regions  by  setting  adrift  a 
aeries  of  especiallj*  constructed,  spiudie- 
afaaped  eaaka  in  the  waten  nwth  of  Bering 
Strait  and  in  other  parts  of  the  Aretie 
Oce^n. 

This  proposed  method  of  studyio);  Arctic 
cnrrenti  without  endangering  human  life 
was  brought  to  the  atttntion  of  the  Geo- 
graphical Society  of  Pliiladt  lphia  and  that 
hody  determined  to  undertake  the  project. 
Fifty^  eaaks  of  special  shape,  to  escape 
omshinK  by  ice  preanire  and  covered  wit)i 
a  coatincr  of  Hack  water-proofing  material 
were  made  in  San  Francisco.  Messages 
printed  on  linoleum  paper  by  a  permanent 
blue-print  proeeea,  whieh  renders  them  int* 
pervious  fo  salt  water,  were  prnvidcd. 
These  messages  were  printed  in  the  Eng- 
lish, Norwegian,  German  and  French  lan- 
^nagea  and  embodied  the  following  partio* 
ulars:  (a)  Name  of  vessel  and  master  as- 
sisting in  tho  distribution,  date,  number 
of  cask  and  latitude  and  longitude  of  point 
where  it  waa  set  adrift;  (b)  direetion  aa  to 
filling  in  record  and  sealing  up  tube;  (c) 
blank  space  for  insertion  of  name  of  finder, 
date  and  locality  where  ca^k  was  picked 
up;  id)  elauae  requesting  finder  to  notify 
the  nearest  U.  S.  Consul  or  to  st'tul  direct 
to  the  Geographical  Society  of  Philadel- 
phia. Accompanying  each  consignment  of 
eaahs  waa  a  set  of  printed  instruetioM  to 
masters  of  vessehi  engaged  in  their  diatri^ 
bution. 

In  the  hazardoua  work  of  distributing 
the  eaaka  aas^anee  waa  rendered  by  the 
U.  S.  Bevenue  Cutter  Bear  and  the  vea* 

pfOs  iif  whalint;  flrvt  siailinu*  from  San 
FraiK'isco.  Mr.  Bryant  stated  that  reports 
of  the  accomplishment  of  the  preliminary 
work  have  oome  in  rather  slowly,  owing  to 


tin*  length  of  the  wluUinj*  voyaffM.  The 
work  of  distribution  had  begun  in  1899 
&nd  reports  were  still  coming  in  from  the 
whaling  captaina.  To  date,  thirty-five 
(\'i-sks  had  been  launched  in  the  far  North 
and  tifteen  remained  yet  to  be  heard  from. 

1 1  has  been  known  for  years  that  no  ap- 
preciable amount  of  water  from  the  polar 
ocean  escaped  through  the  narrow,  shallow 
oTitlpt  of  Bering  Strait,  while  the  knowl- 
edge gained  from  the  drift  of  theJcannette 
and  From  pointa  to  the  ezistenee  of  a  wcil> 
defined  drift  acroas  the  eircumpolar  area 
to  the  shores  of  Franz  Joseph  Land,  Spitz- 
bergen  and  £aat  Greenland.  The  presence 
of  quantitiea  of  Siberian  driftwood  in  the 
localities  named  can  be  explained  by  no 
other  inteihgent  hypothesis,  while  it  is  well 
known  that  Dr.  Nansen  based  the  theoiy 
of  his  voyage  primarily  on  the  finding  of 
the  Jeanneite  relics  on  the  west  ooaat  ot 
Greenland,  three  years  after  the  crushing 
of  that  vessel  in  the  sea  northeast  of  the 
New  Siberian  Islands. 

From  the  nature  of  the  case,  it  ia  difli- 
cult  to  pmphesy  the  time  that  will  be  re- 
quin-d  to  complete  the  drift,  btit  it  is  safe 
to  assume  that  from  three  to  live  years  will 
be  required  by  the  eaaka  to  make  the 
journey  across  the  p(^  basin. 

Mr.  Joseph  Wharton,  of  Philadelpbia, 
speaking  of  'The  Magnetic  Properties  of 
Niehel,'  said  tiiat  this  metal  ia  capable  of 
being  made  permanently  magnetic.  He 
made  a  hcr-scsbfTC  magnet  and  slup  eom- 
paases  of  nickel  for  the  Centennial  Exposi- 
tion of  1876,  and  sent  eompassea  to  tha 
American,  British,  Frendi  and  Bussian 
governments  for  experiment  on  shipboard. 
The  United  States  and  English  officials 
paid  no  attention  to  the  matter,  but  the 
other  conntriea  named  made  official  invesli- 
cations,  indicating,  anionir  other  things, 
that  pure  nickel  shows  a  very  consitlerahle 
permanent  magnetism— about  one  half  as 
mueh  as  hardened  sted. 
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Tn  the  cvenirt'^  si«sion.  President 
Henry  S.  Pkitcuett,  of  the  Massachusetts 
lustitute  of  Technology,  spoke  on  'The 
Relation  of  the  AmMriean  UniTerrity  to 
Seience,'  and  President  Daniel  C.  Oilman, 
of  the  Caraesrip  Institntinn,  on  'The  Ad- 
vancement of  Knowledge  by  the  Aid  »»f  the 
Caniegie  Institutimt.'  These  addx«Met 
were  followed  by  a  public  reception  at  the 
Museum  of  Science  and  Art,  piven  in  honor 
of  the  members  of  the  Society  by  the  De- 
partment of  Anflieology  of  the  UmTeirity 
of  PeniMylTaaia. 

FRIDAY  MORNING  SESSION. 

PumasoB  T.  J.  J.  See,  of  Washington, 
in  a  'Hiatorieal  Investin:ation  of  the  Sup- 
probed  Changes  in  the  Color  of  Sirius  since 
the  Epoch  of  the  Greeks  and  Bomaus,' 
pointed  out  that  the  highest  anthoriliea  of 
antiqwty  attributed  to  Sirina  a  ruddy 
color,  and  tliat.  there  is  no  authority  who 
says  that  (he  star  was  white,  and  that  it 
has  become  white  since  the  time  of  the 
Homan  empeHos— pariiapa  ainee  the  end 
of  the  fourth  centurj'.  The  star  may  have 
chansred  enlor  very  suddenly,  or  its  redness 
may  have  gradually  faded  with  the  cen- 
times and  die^n>0ared  alowly  like  the  an* 
cient  civilizatSon.  In  modem  times  the 
star  has  always  appeared  white,  and  there  is 
therefore  no  suspicion  tliat  the  color  changes 
periodieaUy.  The  redneaB  of  a  star's  light 
depends,  without  doubt*  mainly  upon  selec- 
tive absorption;  accordingly,  tlie  natural 
explanation  of  this  change  of  color  would 
aeem  to  be  a  change  in  ita  atraoq>bere. 

Professor  Extoasr  W.  Brown,  of  Haver- 
ford.  Pa.,  in  a  paper  on  'Recent  Projrress 
in  the  Lunar  Theory,'  gave  a  general  ac- 
eoimt  of  the  lines  along  which  investiga- 
tion haa  proceeded  during  the  last  thirty 
years.  The  work  of  Dr.  G.  W.  Tlill  on 
periodic  orbits  was  the  starting  point  of  the 
investigation  undertaken  by  M.  Poincare, 
The  invettigations  of  the  latter  on  diver- 


b-93 

iXcnt  scrirs  were  also  n-fi  rred  to.  The  i>ec- 
ond  part  of  the  paper  contained  an  account 
of  the  progress  made  towards  verifying  the 
law  of  the  inveraie  square.  The  writer  alao 
gave  an  account  in  s«>me  further  remarks 
of  the  progress  made  in  the  theory  which 
he  is  now  working  out.  He  pointed  out 
in  what  way  it  might  settle  aome  outstand- 
ing difficulties. 

PRoPKSFon  ^I.  B.  Snyoer,  of  Philadel- 
phia, in  a  paper  Un  a  new  MethtKl  of 
Transiting  Stars/  deaeribed  a  method  of 
driving  the  ordinary  micrometer  screw  of 
the  transit  instrniiu  iit  hy  means  of  a  small 
electric  motor  to  the  speed  pertaining  to 
any  given  dedination,  at  the  same  time 
that  the  obsen-er  by  a  secondary  adjust 
ment  of  the  position  of  the  wire  secures 
and  maintains  bisection  of  the  star,  and  an 
autcxnatic  record  of  given  posititma  of  the 
aerew  is  made  on  a  ehronograph.  The 
Repsold  m^tlHul  of  alternately  twirlin*::  the 
screw  of  a  specially  constructed  microm- 
eter was  held  to  be  radically  defective 
in  impwtant  partieolars.  Yarions  devices 
for  accomplishing  the  electrical  method  of 
driving  and  of  regulating  the  motion  of  the 
screw  of  the  transit  micrometer,  as  well  as 
the  actual  arrangement  in  use  at  the 
Philadelphia  Observatory,  called  for 
brevity  a  'tran.siter, '  were  described.  The 
transit er  seemed  to  furnish  all  the  neces- 
sary facilitiea  of  motion  and  of  recording, 
and  not  only  permitted  elimination  of  all 
errors  exeeptinp  lliat  of  1)is<'i'ti<iii.  hut  for 
the  first  time  allowetl  of  the  direct  deter- 
mination of  absolute  penonal  equation 
upon  the  stai-s  tlii-iiiselves  at  all  tnuudta 
where  thix  might  be  desired. 

Mr.  Pekuival  hovteiA.,  of  Flagstalf, 
Ariz.,  spoke  on  'The  Evolution  of  Martian 
T<^>ography.'  He  said  that  one  of  the 
creat  ennsrs-  of  misapprehension  and  con- 
tradictions in  former  ol>s«'rvations  of  ^fars 
is  that  the  planet  looks  differently  in 
winter  and  summer.    The  dark  patches 
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were  called  acna,  but  it  baa  been  fouuU  tliat 
there  are  no  aeas  oo  Man.  There  are  no 
\urgc  bodies  of  water,  and  the  question  is : 
Are  there  even  Ruiall  ones!  The  nurfnce 
16  vastly  difterent  from  that  of  the  earth, 
in  that  it  is  apparently  all  land,  bat  there 
is  u  strange  siniilurity  in  the  air  currents. 

][.'  drscrilM'd  tlip  inv«»stifr«ti<>n<?  of 
Schiapai-elli  and  othera  and  deduced  evi- 
dence that  the  ao-ealled  canals  are  Testa- 
tion. 

.M;ifs  is  passiiiiT.  liki'  tlie  enrth  and  the 
moon,  through  a  process  of  drying  up.  It 
is  not  as  far  advanced  as  the  moon,  where 
there  ho  inoisturt'  or  atmosphere,  but 
it  is  farther  a<lv;mced  than  we  are. 

Professoe  Cjuas.  L.  Duouttlk,  of  Phil- 
adelphia, presented  a  paper  on  'Results  of 
Observations  with  the  Zenith  Telescope  at 
thf>  Snyro  Observatory.'  In  1876  was  hi^- 
ftun  at  the  observatory  erected  by  Robert 
II.  Sayre  at  South  Bethlehem,  Pa.,  a  series 
of  'Latitude  Ohaerrations*  which  was  eoo- 
tinued  with  con.siderable  interruptions  un- 
til Autrnst  19,  1895.  The  final  results  of 
the  latter  part  of  this  series,  from  January 
19,  1894,  tiU  the  dose,  were  published  in 
full  about  one  year  ago. 

The  pr>  -«  tit  rnnimunieation,  which  con- 
cenu*  tlic  uarhur  portion  of  this  work,  com- 
prised three  seetions  or  subdivisicms. 

1.  Investigation  of  the  right  ascensions 
and  declinations  of  the  stars  employed  in 
the  latitude  work— 254  in  all. 

2.  Resnlts  of  latitude  observation  from 
1876  to  1891—2,623  deterniinations. 

3.  Results  of  olwen'ations  fnm  ni-lober 
10,  1892,  to  Deceuiber  27,  1893-2,900  de- 
terminations. 

In  section  2  the  latitude  determinations 
dispn«5scd  nn*  distributed  very  iitif^rjually 
through  the  years  1876,  '77,  '78,  '85,  '86, 
'88,  '89  and  '90.  With  the  exception  of 
those  of  1889-90,  they  are  not  well  adq>ted 
fn  nn  investi<7atiflci  of  the  periodic  changes 
of  the  latitude. 


Tiie  invesiigation  of  tlio  cuuslaul  of 
aberrations  was  oontemplated  io  planninf 
the  work  of  18S0  W  and  that  of  1892-93, 
though  it  was  at  that  time  regarded  as  a 
kind  of  by-product  Each  observation 
f  umidies  one  equatum  for  this  purpose. 
The  2,900  equations  of  the  latter  senm 
were  comhiind  by  a  process  of  'bunching' 
to  form  190  separate  etjuations,  which  were 
solved  in  the  usual  way,  giving  for  the 
aberration  constant  the  final  value 

A  peculiar  feature  of  the  latitude  values 
is  a  progressive  diminution  of  the  mean 

V  ill  UP. 

Thus  we  have  tJie  followintr  in<'ini  resxUts: 

1870-78  LaUtude=40'  3ti'  23.81" 
1B6MH>  40'     36'  23.41' 

lSft2-93  40'      36'     23.1 1* 

No  sati.sf'aclory  explanatinn  f  f  this  ap- 
parent  diminution  has  been  found. 

PiBoraaeoft  John  Tbowmudob,  of  Cam- 
bridge, presented  an  interesting  paper  on 
tlit^  'Spectra  of  Ga.ses  at  Hitili  Tt'inpera- 
turc,'  which  was  illustrated  by  a  series  of 
lantern  didea.  He  called  attention  to  hb 
diseoveiy  of  dark  lines  in  the  spectra  of 
irnses  not  due  to  alisoriitinn,  whicli  lio  not 
change  the  silver  salt  and  whicli  give 
therefore  bright  lines  on  the  negative. 
This  shows  that  there  are  rates  of  vibration 
to  which  the  photographic  plate  does  not 
respond.  This  discover^'  leads  \ls  to  b<'- 
lieve  that  the  solar  spectrum  is  probably 
far  more  complex  even  than  we  have  sup- 
posed, 

APTBBNOOM  SI8BI0N. 

Professor  A.  StaKUST  Uackenzie,  of 
Bryn  Mawr.presentpd  a  papf>r.f*Mtitlod,'On 
Some  Equations  Pertaining  to  the  Prop- 
pagation  of  Heat  in  an  Infinite  Medium/ 
in  wliich  attention  waa  called  to  the  neces- 
sity of  trj'ing  to  interpret  in  tenns  of  phys- 
ical  cou4^tions   all    the  mathematical 
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operations  used  in  the  analytical  treatment 
of  physical  problems.  The  inherent  phys- 
ical meaning  of  each  step  in  the  treatment 
abould  be  made  evident,  and  the  general 
nature  of  the  result  of  each  itq)  should  be 
oap«W''  "f  prediction;  this  may  not  always 
be  possible,  but  it  is  rather  more  common 
tha]iiiot,toftvmd8uehi]iterpretatioii8.  The 
papw  dealt  with  these  points  as  illustrated 
in  the  study  of  heat  conduction  (or  in 
cabluig)|  and  pointed  out  the  importance 
of  that  sahjeet  for  its  pedagogical  value 
in  mathematiml  phynea.  Beginning  with 
the  solution  for  the  pcritTdic  distribution 
of  temperature  about  a  point,  the  solutions 
for  other  problema  were  built  up,  each  step 
in  the  aoalyaia  being  fint  diMtmed  a«  to 
its  phj'sical  interpretation,  and  the  relation- 
Rhij)s  of  the  various  solutions  broufrht  out. 
In  tliis  way  was  developed  the  meaning  of 
many  of  die  common  operations  involvedt 
the  possibility  of  their  being  solutions,  and 
finally  the  interpretation  of  a  Fourier's 
integral.  Among  other  things,  careful 
drawings  were  ediibited  of  the  eonres  Ibr 
temperature  and  eorrent  for  the  more  im> 
portant  equations. 

Pbofessor  M.  I.  PuPLN',  of  Columbia 
TTniTorrily,  New  York,  in  a  paper  on  *The 
Law  of  Magnetic  Hysteresis,'  presented  an 
aecount  of  a  mathematical  and  experi- 
mental research  up<m  the  magnetic  prop- 
erties of  iron  wbieb  resulted  in  the  dte- 
cOTery  of  a  new  law  in  magnetiam.  l^is 
taw  can  be  stated  as  follows : 

"The  heat  generated  per  unit  volume  of 
iron  during  a  cyole  of  magnetiasation  is 
proportional  to  the  enbe  of  magnetic  in- 
tensity." 

This  law  holds  true  witiiin  tlie  fir-st  of 
the  throe  well-known  intervals  of  magneti- 
sation. It  wsB  diaoorered  by  determining 
aconrnlcly  tlie  resistance  of  the  magnetiz- 
ing' helix,  cuiployinff  vibratory  ma^rnetizing 
forces  of  about  1,000  periods  per  second, 
and  then  separating  the  various  compo- 


nents of  this  resistance  by  means  of  mathe* 

matical  analysis. 

This  investigation  is  an  exteusiun  of  the 
reaearehes  of  Professor  Swing  of  Cans- 
bridge  University,  Ex^^and,  and  of  Lord 

Rayleigh,  employing  a  new  and  very  mtudli 
more  sensitive  method.  Its  results  have  a 
vei7  important  practieal  bearing  in  fhs 
manufacture  of  inductance  coils.  From 
it.s  purely  scientific  aspect  the  new  law  de- 
rives its  principal  interest  from  the  fact 
that  it  will  materially  assist  in  the  fotmn- 
lation  of  the  physical  theory'  of  magnetism. 

Pkokessok  W.  K.  Brook^;,  of  Baltimore, 
pr^ented  a  one-minute  paper  on  the  sub- 
ject 'Is  Scientific  Naturalism  FataUsmt* 
It  is  impossible  to  fairly  report  this  paper, 
alread}-  admirably  condorised,  without  pre- 
senting it  in  its  entirety.  It  may  be  said, 
however,  Ukat,  baiiiug  his  opinion  on  well* 
Imown  views  of  Hume  and  BerltdiQr,  the 
author  maintained  that  certainty  in  the 
natural  world  does  not  imply  necessity  in 
the  agent. 

Professor  Brooks  also  presented  a  paper, 

illustrated  by  drawings  and  models,  on 
'Dichotoma,  a  New  Genus  of  Ilydroid 
Jelly-fish,'  found  in  the  Bahamas,  which 
shows  many  resemblances  to  a  fossil  form 
described  by  Walcott  from  the  Lower 
Cair.hn.nn. 

Pkofkssob  Henby  KkaemeBj  of  Phila- 
ddphia,  in  a  papar  'On  the  Continailgr  of 
ProU^lasm,'  which  waa  illustrated  by  lan> 

tern  slides,  said  that  a  starch  grain  con- 
sists of  alternate  layers  of  colloidal  and 
crystallmdal  substance,  and  that  the  col- 
loidal layers  an  the  onea  which  talm  np 

tlic  various  aniline  dyes,  as  pentian  violet, 
cKsiu,  safranin,  etc.  The  various  clefts  and 
lltM^ureii  produced  in  the  grains  behave  to- 
ward staining  reagents  much  lilce  the 
colloidal  layers,  and  they  are  probably  the 
tracti?  or  channels  through  which  liquids 
are  distributed  throughout  the  grain.  The 
author  has  observed  that  by  the  use  of 
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various  swelling  reagents  a  similar  layer- 
ing is  produced  in  the  wails  of  endosperm 
and  gtone  cells  and  tbat  the  ttnieture  is 
physically  quite  sunilar  to,  although  chem- 
ically different  from,  that  of  the  stareb 
grain. 

In  eonturaing  these  observations  on  the 

cell  wall,  using  staining  agents  in  connec- 
tion w'lih  swelling  substaiici-s.  iih-liKiing 
sulph\iric  acid,  the  author  iinds  a  close 
similarity  in  the  appearance  prodneed  in 
the  thidc^waUed  endoapenn  ceUs  in  the 
date,  vei.'etable  ivory  and  nux  vomica,  and 
is  inclined  to  consider  that  the  appearance 
produced  in  the  walls  of  these  and  other 
cells,  which  has  gi-rai  rise  to  the  wide- 
spread conclusion  that  it  indicates  a  con- 
tinuity of  protoplasm,  has?  a  clos^  relation 
to  the  colloidal  layers  and  clefts  m  the 
Starch  grain  whidi  take  up  staining  re- 
agents. Furthermore,  the  protoplasm  in 
the  cells  of  vff^efahle  ivory  is  frequently 
Stained  an  entirely  different  color  from 
tbst  of  the  so-called  threads  of  protoplsam. 
In  nux  v(Huica  the  threads  are  interrupted 
and  in  vegetable  ivorj'  tlipy  are  peenliarly 
curved,  indicating  an  alteration  of  the  cell 
wall,  wUiA  eondition  is  very  pronounced 
in  some  of  tiie  thinner  sections. 

PR'irKSPOR  Ed^win  n.  CoN'KT.iK,  of  Phila- 
delpliia,  presented,  with  lautem  slide  illus- 
tntioni^  a  hrief  synopsis  of  a  paper  on  the 
'Enbiycdogy  of  a  Braehiopod»  Terdfra- 
ivlhia  scptcntrion^lis.'  The  rarly  dovolop- 
ment  of  this  animal  is  unlike  tbat  of  anne- 
lids and  mollusks,  though  the  larvtc  belong 
to  the  Trodbophore  type.  The  larvaa  of 
this  braehiopod  closely  resemble  those  of 
Phorovis  and  show  certain  likenesses  to  the 
Polyzoa.  AU  three  of  these  groups  should 
be  classed  together  in  a  phylum  distinct 
from  the  Annelida,  Mollusea  or  C9ieton- 
atha. 

Pbofessor  Thos.  H.  Montgomeky.  Jr., 
of  Philaddphia,  presented  in  a  paper  on 
*The  Relattonahip  of  the  Gordiaeea,*  a 


brief  abstract  of  an  anatomical  memoir  on 
the  genus  Paragordius.  The  conclusion 
reached  from  a  study  of  the  adult  structure 
is  that  the  Gordiacea  are  neither  Annelida 
nor  NcMiattulu,  but  in  most  points  of  stnic- 
lure  appear  to  represent  a  phylum  distinct 
from  both  of  these. 

Dr.  M.  Louise  Nichols,  of  Philadelphia 
(introduced  by  Professor  Conklin),  pre- 
sented a  brief  synopsis  of  a  paper  on  the 
'Spermatogenesis  of  Oniscus  aseilm,  with 
eq>ecial  refermce  to  the  HisUny  of  the 
Clironiatin.'  The  first  of  the  two  matura- 
tion divisions  in  this  aixiuial  is  rf<lii<-in!^. 
The  spermatids  become  associuied  in  groups 
to  form  sperm  colonies,  eadi  of  which  is 
flagellate  at  its  anterior  extremity. 

Dr.  Cyrus  Adleb,  of  Washinqrton,  pre- 
sented a  communication  on  the  plans  and 
purposes  bt  the  'Ihtematioiia)  Catalogue  of 
Scientific  Literature,'  and  exhibited  ad- 
vanopd  sheets  of  one  of  the  volumes  now 
being  published. 

BkHUKDAY,  APRIL  5. 
Professor  Lindley  M.  Keasbey,  of  Bryu 
Mawr,  in  a  paper  entitled  'A  Classification 
of  Economies,'  defined  an  economy  as  a 
system  of  activities  whereby  the  potentisl 
utilities  inlierent  in  the  environment  are, 
through  utilization,  converted  into  actual 
utilities.  In  wotUng  out  m  dasnfimtion, 
eeonomics,  lie  said,  ean  be  distinguished 
frotii  eaeli  other  iji  two  ways:  Snb.ie<'tivi:ly, 
according  to  the  incentive  leading  to  utili- 
zation, and  objectively,  according  to  the 
means  employed  in  the  process.  Applymg 
this  canon  of  distinction,  we  can  distin- 
srni^h  between  the  autom<itie  economy  char- 
acteristic of  plant  life,  the  imtinctive  ccott- 
omjr  characteristic  of  animal  life,  and  tiie 
}<i(i(mal  economy  oharaeteristic  of  human 
life.  The  wurse  of  human  development 
also  exhibits  three  characteristic  types  of 
economies:  First  the  aeqmsifive  economy, 
when  the  motive  nuUdsg  lor  utilization  is 
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the  au^uLsiUon  of  use  valuesi  and  tbie 
meuiB  employed  in  the  procew  omnat  of 
artifieul  implemeots  that  can  be  worked 

with  the  hand.  Second,  th^  proprie- 
iary  ecvnumy,  where  the  motive  is  to  add 
to  one's  possesions  or  acquire  proprietary 
▼alnea,  and  the  means  employed  in  the  pro- 
Cfss  consist  of  agricviHural  capital,  t.  g., 
dnmpstieated  herds  and  cultivated  fields. 
Thiixi,  the  commercial  icuiiumy,  where  the 
motiTe  ia  the  aoqniaition  of  exdiange  val- 
ues, and  the  means  employed  in  the  process 
consist  of  tTuUistrial  capitaJ,  e.  g.,  build- 
ings, shops,  ships,  machines,  etc. 

For  eiudi  of  tlieae  three  types  of  eecm- 
oiTiies  there  is  a  eoxrapondinK  organization 
of  industry.  The  organization  adapted  to 
the  acquisitive  economy  is  cooperative  \  that 
adapt«Mil  to  the  pn^rietary  eeonomy  ia 
coercive;  sod  that  adapted  to  the  commer- 
cial economy  is  crtmpctitive. 

Uasnng  established  the  three  fuuda- 
noatal  types  of  eeooomies,  Hie  elanifiea- 
tion  may  be  earried  f  urtlter  hy  taking  the 
sevcnd  pn>cpSH('5?  of  [inidiiction  iind  the 
several  systems  of  distribution  and  ex- 
change into  aeconnt. 

Dr.  Simon  Flsxkeb,'  of  Philadelphia, 
reported  upon  sonic  '  E-xpcrirnents  in 
Cytolysis. '  There  has  been  great  activity, 
he  said,  in  the  study  of  tlie  conditions  un- 
der winch  tiaflue  and  blood  eells  nnderffo 
solution.  For  the  blood  cells  it  has  hwn 
demonstrated  that  various  agents— chem- 
ical, i»hysical  and  biological— bring  about 
solution— the  ao-ealled  hiemolysis.  The 
first  two  agencies  act  liy  disturliin<_' 
osmosis  within  the  cells;  biologitid  snlulion 
—  that  producctl  by  fureigu  blond  sera— is 
produeed  through  a  fermentative  action 
(Ehrlieh)  in  w  hit  li  two  sets  of  snbstaneee 
are  required.  Dip  snh^tflnei's  nre  de- 
nominated  intermedia r>'  body  (receptor) 
and  complement,  and  are  normally  present 
in  active  sera.  Should  the  intermediaiy 
body  (receptor)  be  absent,  it  can  be  pro- 


duced by  the  treatment  of  animals  with 
blood  cells  in  a  manner  analogous  to  the 
immunization  to  bacteria.    Similar  int^ 

mediary  bodies  fapahle  of  unitinf»^  with  ap- 
propriate eouiplements  can  be  produced 
for  most  or  all  body  cells.  In  that  they 
are  deatmetlTe  for  the  spedfie  odls 
through  which  they  have  been  produced, 
they  nre  termed  'cytotnxin.s.'  The  most 
active  are  the  heterocytotoxius,  produced 
in  alien  animals}  but  lees  active  iao<gfto- 
toxins  are  known  and  in  a  few  instances 
autocytotoxins  for  blood  cells  have  been 
produced.  Hitherto  the  study  of  the  his- 
tological changes  prodnoed  eytotoxins 
has  been  little  pursued.    Tli<-  author  has 

prepared  cytotoxins  for  lymphutie  pland 
cells  and  injected  the  product  int4>  animals 
of  the  class  from  which  thegr  were  prepared, 
with  the  result  of  canaing  definite  his- 
tological chaiiires  in  the  corresponding  tis- 
sue. The  chai^^  consist  of  necrosis  and 
multiplication  of  the  cells  of  the  geradnal 
centers,  giving  rise  to  appearances  indis- 
tinguishable from  those  produced  by  well- 
known  bacterial  toxins,  such  as  the  toxins 
of  the  diphtheria  bacillusand  streptococcus, 
and  the  toxins  riein  and  abrin  derived  from 
the  hifjher  plants. 

Fkofessob  a.  C.  Abbott,  of  Philadel- 
pliia,  presented  a  paper  prepared  by  him- 
self and  Dr.  D.  H.  Bergey,  on  *The  Iup 
lluence  of  Alcoholic  Intoxication  upon  Cer- 
tain Factors  concerned  in  the  Phenomena 
of  I  hemolysis  and  Bacteriolysis.'  The  au- 
thors' experiments  indicate  that  the  in- 
creased susceptibility  to  infection  seen  in 
aleolidlizcd  rid)bit.s  is,  in  pnrt  at  least,  ex- 
plainable through  a  reduction  in  the 
amount  of  'protective  proteids,'  normally 
present  in  the  blood.  They  found  the 
power  of  re.st(trin^r  to  a  heated  immune 
serum  its  hiBmolj'tic  property  to  be  from 
fifteen  to  twenty-five  per  cent  leas  in  the 
serum  from  alcholized  than  in  that  from 
normal  rabbita.    This  th^  interpret  as  a 
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reduction  <•£  the  usually  pre«»ent  ferment- 
like  '(iorapleraent'  of  Ehriich  and  Morgen- 
rotb,  A  body  regarded  by  those  authors  as 
eeseutinl  to  the  nieebaniain  of  vital  resist- 
ance to  infection. 

IhxmaBm  J.  C.  Wilson,  in  a  pap«r  m 
'Osteitis  defoiinans, '  communicated  some 
fact-s  in  regard  to  this  ran'  disease  wliich 
was  first  described  by  Paget  iu  Ibll,  lie 
thought  it  might  be  due  to  (1)  infeetaon 
by  some  organism  to  the  action  of  which 
bone  tissiH'  is  t-s|)('ciany  liable,  or  C2)  to 
the  default  of  some  physiological  principle 
wbieh  normally  regulates  and  limits  the 
growth  ol  bone.  Either  of  these  views 
may  serve  as  a  workintr  liyi)othe«8  for  in- 
vestigations into  the  causes  of  the  dis- 
ease. 

PBonasscNi  Lewis  H.  Hauft,  of  Phils^ 

delphia,  a  member  of  the  Istlnnian  Canal 
CommiHsion.  presentpd  a  pai)er,  fuiiy  illus- 
trated by  lantern  slides,  on  the  proposed 
'Isthmisn  Ctmals.* 

pBorEssoR  M.  D.  Learned,  of  Philadel- 
phia, presented  the  final  paper  of  the 
meeting  on  'Race  Elements  in  American 
CivilizatifHL  and  an  Ethnographieal  Sur- 
vey of  the  Countrj'.'  This  paper  pre- 
sented in  condpused  form  the  impor- 
tance of  a  thorough  investigation  of  the 
z»ee  dements  in  our  Ameriean  life  and 
institutious.  with  illui^t rations  from  the 
influence  of  tlir  Gernum  clement  upon 
American  agrictilture,  industry,  trades, 
eomneroe  and  particularly  upon  our  edu- 
eatifloal  and  scientific  methods,  our  aoeial 
and  eoimomieal  life  and  our  art  and  litera- 
ture. 

The  plan  of  an '  Ethnogr^hical  Sim-ey ' 
haa  already  assmned  praetieal  form,  and  an 

expedition  is  hcinEr  equipped  for  the  coin- 
ing vacation.  The  work  will  fiiniisli  data  of 
wide  range,  on  the  survivahj  of  early  Ger- 
man enltnrs,  the  arehitsetnre,  geographieal 
distribution,  migration  of  early  settlers 
and  the  preeent  eoonomie,  sociological,  in- 


dustrial iuid  other  cultural  conditions  of  the 
German  element. 

The  social  features  of  the  meeting  were 
most  enjoyable.  Luncheon  was  ftimishr-d 
at  the  ball  of  the  Society  on  Thnrsday  and 
Friday  and  many  opportunities  were  af- 
forded for  makin<,'  and  renewing  acquaint- 
nnces.  On  Tluirsday  evenin«»  a  larpily 
attended  reception  was  given  in  honor  of 
the  members  of  the  ISoeiety  at  the  TTttiTer>> 
sity  of  Pennsylvania.  On  Friday  evening 
the  vi.sitiiic  ii^p'^)l)ers  were  the  guests  of  the 
rodent  (tieukbers  at  dinner  at  the  Hotel 
Bellevue  on  which  oocaaion  one  htmdted 
and  eighteen  members  were  present.  At 
the  elose  of  the  dinner  Profeiw<')r  W.  T5. 
Scott,  acting  as  toastmaster,  introduced  in 
happy  vein  the  persons  named  below,  who 
responded  ably  and  ddightfoUy  to  'Oie  fol- 
lowing toast.s:  'The  Memory  of  our 
t'ounder,'  Mr.  Samuel  Dickson;  'Our  Sis- 
ter Societies,'  Professors  Edward  S.  Morse 
and  J.  McEeen  Cattell ;  'Our  TJniTernties,' 
President  Francis  L.  Patton  and  President 
Ira  Remsen;  'The  Future  of  Science,'  Dr. 
Wm.  Osier i  'Our  Guests,'  Professor  H. 
Morse  Stepliena. 

At  the  dose  of  his  remarks  Professt^r 
Stephens  proposed  a  toa.st  to  'The  Health 
and  Continued  Prosperity  of  the  American 
Philosophieal  Society, '  in  whidi  aU  present 
joined. 

OUR  SISTER  SOCIETIES.* 

I  RPi^vr.izE  the  honor  of  being  a-qkcd  to 
respond  for  the  National  Academy  of 
Sdeneea  to  the  toast  'Our  Sister  Sodeties.' 
In  a  sense  the  National  Academy  of 

Sciences  may  he  considered  more  intimately 
related  than  a  sister,  for  on  its  organization 
and  ineorporation  by  the  National  Govern- 
ment in  1863  we  find  among  its  fifty  mem- 
bers fcirmiii!;  the  corporate  body  the 
largest  number  from  any  one  place  were 

*  Speech  at  the  dinner  on  tlie  occasion  of  the 
rci-eiit  general  tUMtiag  of  the  Amtiien  Philo- 
eophkal  Society. 
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Pliiladi  lphians,  aiid  all  of  these  wpvp  iiif>m- 
bers  of  the  Americ&a  i^tiilosophical  Society. 
Its  first  president  was  one  of  your  number 
as  well  as  one  of  your  presidents— Alex- 
ander Dallas  Bachp;  and  iho  niiiii  who  was 
intrusted  with  the  treasurersbip  was  an- 
oClwr  Fldladelphiaa,  and  a  uMmlwr  of  your 
society— Fsiimau  Bogen.  More  than  htU 
its  members  to  day  nro  niPinbprs  of  your 
Society.  There  is  every  reason  why  the 
two  societies  should  be  strongly  affiliated; 
Uuf  are  both  working  in  the  same  spirit 
and  in  similar  departments  of  research, 
and  for  a  similar  purpose— the  advaruo- 
nient  of  s<noncc}  and  in  that  advaucemeut 
of  seienee  fhe  question  is  never  asked 
whether  it  will  be  for  the  benefit  of  man 
or  not.  Cherished  beliefs  are  shaken, 
dreadful  doubts  arc  engendered,  but 
mysterions  is  the  faet  that  fhe  adyanee- 
ment  of  truth  and  knowledge  tends  to  the 
bettering  of  man's  eondition.  The  dura- 
tion of  human  life  has  been  lengthened,  the 
boon  of  labor  shortened  and  an  adTanoe 
in  human  comfort  has  been  attained. 
Plagues  have  been  eonfined  to  those  coun- 
tries where  fetich  worship  ta^es  the  place 
of  observation.  These,  however,  are  trite 
and  well-won  statements.  What  we  should 
ask  ourselves  is.  have  the  sister  societies 
any  other  duties  beside  those  of  accumula- 
ting museum  material  andpublishiug  traus- 
aetionaf  With  the  knowledge  embodied  in 
these  publications  should  wc  not  in  snine 
way  convey  the  results  of  our  methods  to 
the  mass^l 

Tlie  aggressive  actions  of  the  temperanoe 
ndvoeafcs  have  gone  so  far  as  to  prepare 
and  cause  tn  he  introdnced  into  otir  ojom- 
mon  schools  text-bo<»ks  urging  their  cult  Lu 
a  way  that,  eonsidNring  the  mission  of  the 
societies,  is  decidedly  intemperate.  Follow- 
ing their  example  we  shall  have  forewl 
upon  us  by  ignorant  school  boanis  pleas 
for  anti-vaccination.  With  the  reoord  of 
a  hundred  thousand  astrologer's  ahnanacs 


.s(»ld  in  London  last  year  and  the  cultured 
city  of  Boston  supporting  astrologers  and 
elairvoyanta  by  the  score,  as  attested  by 
the  advertinng  i^aee  aeeordeil  them  in  the 
dail.\-  press  we  may  look  fonvai  d  for  text- 
books on  palmistry,  astrology  and  the  like 
in  the  near  future.  ^wuM  not  an  effort 
be  made  to  formulate  principles  which 
underlie  phenomena?  Qnetelf>t  insisted 
upon  the  value  of  large  numbers  whether 
in  measurements  or  statistics.  A  child 
should  be  made  to  undmrstand  the  value 
of  averairrs,  the  iinportatice  of  a  curve.  Let 
us  have  a  text-book  on  eivil  s^jrvice  reform. 
On  the  hundredth  aauiversary  of  your  in- 
corporation, in  1860,  ooe  of  your  members, 
Mr.  Snowden,  Chief  of  the  United  States 
Mint,  made  an  admirable  address  on  the 
necessity  of  civil  service.  This  was 
buried  in  the  records  of  that  great  meeting. 
Consider  how  graphically  the  principles  he 
urged  could  be  placed  before  the  arammar 
school  classes.  Such  an  exposition  would 
be  prefaced  by  the  great  principle  of 
natural  selection  with  its  fascinating  illus- 
trations from  the  animal  kiniidoiii.  Tli-^ 
economy  of  civil  service  could  be  shown  in 
that  we  directly  select  the  fittest  witiiont 
first  Idlltng  nine  t* nths  of  the  populati<». 
It  would  not  be  amiss  tn  show  how  near 
we  are  to  tlie  barbarian  in  many  vfays,  in 
ttiat  we  do  not  profit  by  example.  We 
contemplate  with  delight  the  perfeetJy 
Ernverncd  cities  of  liinningham  and  Berlin, 
we  see  the  great  reduction  in  the  death  rate 
by  the  introduction  of  pure  water  in 
Munich  and  in  ten  great  cities  of  Greet 
Britain,  yet,  with  an  equally  intellip'r'nt 
population  in  our  country,  consider  the 
management  of  some  of  our  great  cities  in 
these  matters. 

Tn  some  way  should  be  brought  to  the 
(■omfireliensinn  of  the  masses  the  relation 
of  quantity  and  quality.  I  have  elsewhere 
called  attention  to  tlie  absurd  contrssts 
often  made  in  the  public  press  to  illustrate 
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the  muf^uiticeQce  aud  {^raudeur  of  our 
eountiy.    We  are  UAA,  for  example,  that 

Texas  i«  larger  than  the  whole  of  Europe, 
not  inchuliiitr  Kussia,  yet  if  Tpxas  were 
concentrated  tu  a  square  rood  it  would  not 
eontun  ae  much  art,  aciraoe  or  rouwc  aa 
may  be  found  in  many  of  the  bttndred 
smaller  towns?  of  (lorniany.  \A'c  nrp  told 
that  the  two  Dakotas  arc  aa  large  as  Greece, 
lliia  c<mipariBon  is  as  ludicrous  as  to  say 
that  Daniel  Lambert  was  six  times  as  lar(^ 
a  man  as  Raphael.  A  hoiuid  vnluiiK-  of 
the  Bloody  Gulch  A'tu's  might  exceed  in 
weight  and  size  the  first  folio  of  Sbakea- 
peara,  a  crematory  for  garbage  might  have 
a  chirnnoy  exeeedinsr  in  lii  i<rht  llunkL-r  TTill 
Monument.  These  are  the  kinds  of  figures 
we  are  told  our  boys  and  girls  should  know. 
Our  peq>le  need  to  he  taught  the  tme 
value  of  comparison.  They  will  be  none 
the  less  patriotic.  Init  \h<^y  will  be  tbp  more 
eager  to  establish  aud  sustain  with  geu- 
erous  hand  those  kinds  of  institutions 
which  make  Europe  so  attractive  to  every 
intelligent  Amerif-nn.  Precisely  how  this 
work  is  to  be  accomplished  I  do  not  know, 
but  it  would  seem  tiiat  scientific  aoeieties, 
by  the  appointment  of  committees,  should 
emhody  tbe  principles  of  sfiencc  so  that 
the  young  mind  may  gradually  grow  to  a 
comprehension  of  the  right  wSi^  of  living 
and  thinking.  There  is  a  scientific  way 
of  dealing  with  rrime  and  vagab<mdagc; 
there  is  a  scientitic  way  of  administering 
charities,  there  may  be  a  way  of  showing 
the  survival  in  the  human  mind  of  be- 
lief in  onif^ns  ainl  drcaiiis:  and  the  child 
should  be  ta\ight  to  appreciate  the  condi- 
tion of  a  man,  otherwise  intelligent,  in 
whose  brain  there  survive  a  few  moleeulea 
that  Irnd  him  to  believe  in  hallucinations. 
Even  at  the  present  time  we  see  surviviiie 
in  a  few  brains  the  ancient  and  almost  uni- 
versal belief  that  the  world  is  flat. 

This  work  should  \ye  international.  We 
have  80  many  international  agreements, 


such  as  signals  at  sea,  longitude  and  lati- 
tude and  an  interaational  postd^  anions 
let  us  liave  international  text-booka  to 
make  the  twentieth  century  leave  its 
fetiches,  its  idiocies,  its  enslavements  to 
the  vagaries  belonging  to  the  imagination, 
and  realize,  in  the  words  of  Huxley,  that 
'Science  is  teachinjr  the  world  that  the 
ultimate  court  of  appeal  is  observation  and 
experiment  and  not  authority,  she  is  teach- 
ing it  to  estimate  tl»e  value  of  t  vidence, 
she  is  etvatiiiL'  a  firm  and  living  faith  in 
the  existence  of  immutable  moral  and  phys- 
ical laws,  perfect  obedience  to  wbicJi  is  the 
highest  poasible  aim  of  an  intelligent 
being/  EowABD  S.  Mobsk. 

80IESTIFW  aOOKB. 

Induciivf!  a  Si/^lnhttx  of  Methodt, 

Awtli/ses  and  Cl<iisificalions,  and  Provmon' 
attit  Formutated  Law*.  By  FSAHKUir  Hainv 
CtinniNOs,  Ph.D.,  LL.D.,  Professor  in  Colum- 
bia UniTersity.  New  York,  The  Macau Uan 
Oo.  Pp.  xviii+802. 

A  new  book  by  ProfeBSor  Giddings  is  sn 

event  of  first-rate  importanoe  among  the  soci- 
uloifiHts.  The  pnsscnt  volume  i:>  notable  not 
merely  because  anythiog  pcodiiced  by  its  au- 
thor is  bound  to  attraet  atfontion.  It  is  in 
many  respects  the  maturcst  and  most  impor- 
tani  of  his  publieationa.  One  fact  among 
others  will  l«f  better  appreciated  within  the 
craft  than  among  other  specialists.  Professor 
Giddings  has  very  pronomeed  peculiarities  of 
\iew  with  respect  to  both  material  and  method 
of  sociology.  In  the  present  volume  those 
peculiarities  stand  out  more  distinctly  thwi 
ever.  Their  recepttoa  by  the  soeiologista  is 
likeiv  til  In-  noii-li  itiorr  tolerant,  and  even 
sympathetic,  than  could  have  been  the  case 
ten  years  sgo.  This  indicates  not  so  much 
that  Professor  rn<Min;:s'  views  will  be  ac- 
cepted, as  that  dilTercnccs  which  seemed  essen- 
tial ten  yesrs  ago  have  come  to  be  regarded 
as  variations  of  points  of  view,  and  of  empha- 
sis; while  other  differences  concern  matters  of 
method  which  ara  not  mutually  exclusive,  but 
whicli  are  largely  questions  of  very  complex 
relativity.  SooioloKists  will  find  very  mvdi  to 
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applaud  in  this  book,  eren  though  it  diverges 
fartlier  fruni  the  trunk-line  of  sociology,  as 
some  of  them  see  it,  than       cartii  r  works. 

The  contents  of  the  book  are  likely  to  be 
•unuDArily  mad  seriously  oiisjudged  by  sisliiol- 
ar?  in  ntlu  r  sciences  who  merely  give  it  casual 
notice,  it  seema  to  prop<»e  quantitative 
measuranent  of  plieaoiiMna  whidi  obviously 

(•annot  hv  controlled,  and  tu  ilo  the  iiiea.surln^ 
by  means  of  units  wiiich  are  both  vague  and 
variable.  For  iwstatiee,  four  types  of  iadi- 
vidual  character  are  posited:  The  forceful, 
the  convivial,  the  austere,  and  the  rationally 
conscientious.  In  an  appendix  the  geograph- 
ical distribution  of  these  types  in  the  United 
States  is  f,!i()wn  hj'  an  outline  tnnp  shaded  to 
correspond  with  the  suppos(Ml  predominance  of 
the  typea  respeetiTely.  The  resident  of  Illi- 
nois, who  find^  himself  in  the  'austere'  belt  is 
provoked  to  inquire  whether  his  previous  im- 
pressions of  miseeUaneottsneBB  amoiw  his 
neighbors  are  utterly  at  fault.  If  he  happens 
to  live  in  Chicago,  which,  like  other  large 
towns,  is  classed  as  'rationally  conscientious,' 
he  may  turn  to  the  text  for  the  formula  of 
iiiniself  and  his  fellow-townsmen.  It  runs  in 
this  fashion  (p.  83) :  "Tliis  type  is  the  prod- 
uct of  a  reaetton  aifainst  and  progrsBe  beyond 
the  austrre  character.  It  is  nsunlly  developed 
out  of  the  austere  type>  Like  the  austere,  it 
is  strongly  oonsdentioDB,  but  it  is  leaa  ttarrofr 
in  its  interffrrtalioTis  of  what  constitutes 
harmful  self-indulgence,  and  is  more  solicit- 
ous to  attain  oomplete  develoipment  of  all 
powers  of  body  and  mind.  It  enters  all  re- 
spectable vocations,  hut  is  nni('li  <iocn|>I('i|  also 
with  liiMjral  avocationa,  includinff  literature, 
art,  science  and  citizenship.  Its  pleasures  are 
of  all  kinds,  athletic,  convivial  and  intellect- 
ual, including  enjoyment  of  the  arts;  but  all 
pleasures  are  enjoyed  temperately."   If  one 

wore  disjHisf'd  tn  he  facetioiis,  h»'rF>  is  jihundant 
occasion.  But  this  is  merely  a  sample  of 
many  features  in  the  book  which  equally  stim- 
ulate the  sense  of  humor.  Sceptics  about  soci- 
ology, who  on  general  principles  come  to  the 
book  to  scoff,  will  hardly  remain  to  pray. 
They  will  pronounce  the  whole  affair  absurd. 
But  his  colleaRiies  know  that  Tr'ifc^Sur  Gid- 
dings  is  not  a  man  given  to  absurdities,  and 


the  veiy  boldness  of  his  drafts  on  their  atten- 
tion forbids  snap-judgments.  The  clue  in  all 
these  cases  is  to  be  sought  in  the  dilT<'ren<-e 
botwoca  illustration  and  demoustratiuu,  and 
in  the  probability  that  Profsasor  Giddinge 
points  out  to  his  students,  ns  scrupidously  as 
any  of  his  critics  would,  the  approximate 
nature  of  muAx  diaraoterizatioaa  at  leet»  and 
the  limitations  that  must  govern  their  appli> 
cation  to  maraes. 

But  the  sceptic  will  iisist:  *Whst  loiaDtifiB 
value  can  there  be  in  a  method  that  dsd*  with 
terms  so  inexact?'  As  will  appear  presently, 
my  estimate  of  tiie  relative  importance  of  Pro- 
fessor Oiddings'  method  for  soeidofty  is  al- 
most (lie  inverse  of  his,  yet  whatever  he  the 
true  ratio,  sociologists  ought  to  unite  in  testi- 
mony that  they  uadwstand  Frofeaeor  Gid- 
dinga,  and  that  hia  profmii  deMTvas  icienitiiie 
consideration. 

The  volume  is  divided  into  two  books,  en- 
titled: I.,  'The  Elements  of  Social  Theory'; 
IL,  'The  Elements  and  Structure  of  Society.' 
Book  I.  treats  of  the  logical  and  methodolog- 
ical correlations  of  sociology  with  other  divi- 
sions of  knowlod^'e.  Though  the  author's'  indi- 
vidualitji'  appears  in  these  chapters  at  many 
points,  the  crux  of  the  book  is  not  in  the  pro- 
legomena. 

Hook  II.  is  divided  into  four  parts,  each 
containing  four  ehapton.    The  titles  are: 

Part  T.,  'The  Sr-cial  Population';  Part  TL, 
'The  Social  Mind';  Fart  HI.,  'Social  Organi- 
xation';  Fart  17.,  <Tfae  Social  Welfare.' 

A  disciple  of  the  .school  of  Schaeffle  may  be 
permitted  to  remark  that,  in  spite  of  endless 
differences  of  detail,  the  outline  which  Pro- 
fessor Giddinge  draws  from  tlu-se  puinta  of 
departure  connotes  essentially  the  same  funda- 
meutal  ideas  which  'Bau  undLeben'  developed 
After  all  the  eontempt  whidi  has  been  heaped 

upon  that  work  hy  men  of  other  schools,  such 
an  independent  and  virile  thinker  as  Pro- 
fessor Oiddings  is  merely  prospecting  along 
the  lines  of  Si  liarille's  survey.  This  does  not 
mean  that  Professor  Oiddings  is  eitlier  a  con- 
scious or  an  unconscious  imitator.  His  orig- 
inality is  beyond  question.  It  means  that,  up 
to  a  certain  point,  Sehaeffle  described  the  es- 
sential facts  of  society  so  truly  that  nobody 
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who  studies  society  objectively  can  avoid  rep- 
mwnting  the  faetfl*  piorisionally  nt  least,  in 
forms  which  vary  from  his  only  in  ilctail. 
Each  new  examination  of  the  facts  leads  up 
to  or  builds  upon  an  analgpsiB  sulwtantittUy 
equivalent  to  his.  Professor  Oiddinps*  cnn- 
oeptiou  of  iho  things  involved  in  general  soci- 
ology ia  simply  a  variation  of  the  'General 
Theory  of  Formal  niul  Fiuictii'tis  (Social  ^for- 
phology,  Social  Physiology,  and  Social  Fsy- 
chology),'  oontalned  in  'Bau  und  Leben,'  Part 
I.  The  biolofpcfll  Hgnras  which  Schaeffle  uses 
80  liberally  are  a  mere  accident.  The  rela- 
tions which  ho  formulates  are  the  same  rcac- 
tioaia  of  persons  upon  persons  which  all  soeiol* 
o^'ifta  mmt  sooner  or  later  take  account  of  in 
substantially  the  same  manner.  Professor 
Gidding^  hint  (Prefaes,  p.  s),  that  while  i3m 
prcyeiit  voliinie  deals  with  'only  onc-hnlf  of 
the  field  of  general  sociology'  the  other  half, 
is  he  views  it,  eensists  of  social  genesis,  cot' 
responds  with  Schaeffle's  second  division,  'The 
General  Theory  of  Evolution.'  The  teloolog- 
ical  thread  numing  through  PfttfeMor  Gid> 
dings'  Fart  lY.  is  quite  in  the  spirit  of  the 
tclic  theory  thnt  porvaclcs  Sclmeffle's  treat- 
ment. These  facta  are  worth  noting,  as  a 
eonnmentafy  on  the  prevailing  impression  that 
soeiolofiT-  is  merely  a  proiip-nnme  for  a  litter 
of  unrelated  opinions.  The  sociologists  have 
pven  ooeasion  for  this  idea  hy  magnifying  Che 
mlnufito  of  their  differences.  All  the  while 
a  consenstis  has  been  forming,  which  will  pres- 
ently justify  itself  as  the  framework  within 
which  our  whole  conception  of  life  must  be 
arranged.  Distinct  as  are  the  individual  ele- 
ments in  Ptofeaaor  Giddings'  work,  it  should 
be  said  that  Ihay  are  incidents  in  the  develop- 
ment of  a  common  body  of  sociolopical  doc- 
trine, and  that  their  value  is  in  proportion  to 
tfadr  oompatibility  with  that  containing 
whole. 

Of  the  four  parts  of  Book  II.,  the  first  trav- 
erses wdl-wom  gronnd  of  anthropology  and 

ethnology,  thouf.'h  nnt  in  the  beaten  tracks. 
The  chapters  are  entitled:  I.,  'Situation':  U., 
'Aggregation';  III.,  'Demotie  Oompoiition'; 
IV.,  'Demotic  Unity,'   In  each  of  these  chap* 

ter?5  the  anthor  hn?  made  important  sugges- 
tions as  to  the  technique  of  the  subject.  For 


reasons  that  will  appear  Inter,  however,  we 
may  neglect  details  «-  -a  i  i  t,  and  speak 
more  partienlarly  of  I'art  II.  ThuuK'h  tli's 
portion  occupies  but  125  of  the  3<.»2  paged  in 
the  whole  woil^  it  contains  the  most  original 

features  of  the  nrjriiment.  The  arranpoment 
is  as  follows:  I.,  'Like  Kesponse  to  Stimulus'; 
II..  'Mental  and  Practical  Resemblance*;  HI.. 
'The  Conscloiji-iu'ss  of  Kind';  IV.,  'Concerted 
Volition.'  While,  for  reasons  to  be  stated  in 
a  moment,  I  do  not  believe  that  these  chapters 
are  properly  sociology  at  all,  ond  while  I  do 
not  believe  that  they  indicate  the  most  advan- 
tageous passage  out  of  psychology  into  sociol* 
«gy,  they  are  brilliant  and  inspiring  in  almost 
every  line.  The  p«yel)iilo^'Ist.  Imw-ever,  rather 
than  the  sociologist,  is  the  competent  judge  of 
th^  oontents.  These  reservations  do  not 
apply  1o  the  chapter  on  concerti-d  volition.  Its 
value,  both  as  a  stimulus  of  sociological  re- 
search and  as  an  indication  of  aoeiologtoal  and 
social  demands  upon  pqrduilqgy,  would  juatify 
very  emphatic  praise. 

Instead  of  entering  upon  microscopic  exam- 
ination, it  seems  better  worth  while  to  offer 
two  cardinal  criticisms  of  the  book.  It  should 
be  said  in  advance  that,  from  the  80ciol<^ist8' 
point  of  view,  the  propositions  to  be  urged 
against  Professor  Giddings  charjre  sins  of 
omission,  not  of  commission.  They  rccognixe 
dm  positive  servtoe  which  his  worlc  has  ten* 
dcred,  Init  they  aim  (o  fix  its  relation  to  the 
development  of  sociology  in  general.  The  first 
proposition  aooordingly  attempts  to  place  Pro- 
fessor Giddings'  work  more  definitely  than  its 
author  does,  in  correlation  with  other  work. 
The  second  points  out  one  of  its  limitations. 

First  then,  as  was  hinted  above,  the  work  is 
primarily  and  predominantly  not  sociology, 
but  ego-ology.  Its  vanishing  point  is  not  so- 
ciety, but  the  individuaL  As  we  have  seen. 
Part  T.  of  the  arjriinient  proper  (Hook  IT.)  is 
anthropology  and  ethnology.  Three  quarters 
of  Part  II.  must  be  clamed  as  psychology 

without  l:)enefit  of  sooiety.     To  the  layman 

this  may  appear  a  petty  matter.  What  difier- 
ence  does  it  make  whether  the  work  bears  the 

label  of  one  shop  or  another,  so  long  as  it  is 

pood  work?  It  really  makes  a  great  deal  of 
difference.    There  either  is  or  is  not  a  need 
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of  several  kinds  of  shop.  So  long  as  the  work 
is  done  indisoriminatdy  in  one,  the  same  pro- 
cesses iritli  tlie  seme  tools  being  perfomed  by 

different  mm;  or  so  loug  as  pr(x«<«(<«<»9  which 
require  the  technique  of  the  shop  are  abridged 
hf  a  right  which  assumption  ni  a  distinetiTe 

namr-  i-  ]-irr-iii:i"d  to  confor  Upon  some  OUtside 
workers,  there  is  danger  both  th»t  the  woilc  of 
the  shop  will  he  inferior,  and  fhat  there  will 
be  costly  delay  about  dlfTerontlatinK  the  shops. 
There  are  tramendous  problems  for  workers  in 
the  sodologiosl  shop.  The^  will  not  get  their 
eiyes  fairly  trained  on  those  problems  till  they 
are  -K-illin^?  to  di-iienil  'ipnn  tlie  workers  in  the 
pifyeholt>(fical  ehup  to  niiiui  their  own  buaiiietss. 

In  the  last  snslysis.  Professor  Giddiogs' 
view  of  the  relations  of  anthropolopy  and  psy- 
chology to  sociology  probably  do  not  essen- 
tially diiFer  from  those  whieh  prompt  this 
criticism.  The  fortrior  soionccs  are  absolutely 
neoeasaiy  foundation-layers  and  tests  of  all 
eoeiolaiipeBl  oondvsions.  The  sooiologiesl  in* 
terest  is  not  however  the  utithropological  or 
the  psychological  interest.  Profcasor  Gid- 
dinga  has  nevertheless  illustrated  a  very  prev- 
aient  tendency  among  the  toeiologists  to 
suffer  seduction  from  their  proper  problems 
by  interest  in  problems  already  claimed  by 
other  dt^ona  of  labor. 

Professor  Qiddinga  devotes  himself  to  mak- 
ing out,  by  a  large  number  of  differentia,  the 
distinguishable  physiological,  inteUeetoal,  emo- 
tional and  moral  types  of  individual.  Now 
I  have  not  a  word  to  say  against  the  Talne  of 
this  work,  nor  do  I  question  its  ultimate  bear- 
ing upon  six-iology.  What  I  do  urge,  however, 
is  that  this  is  business  for  the  anthropologrist 
and  the  psychologist,  while  the  sociologist 
would  do  better  to  niake  reqniritioiis  npon 
tho^  sp^-cialists  for  information  within  their 
own  field,  and  devote  himself  to  statement  and 
study  of  problems  which,  from  his  point  of 

attention,  are  social  first  and  individual  sec- 
ond. It  is  certain  that  individual  types  of 
Ae  sort  vrbidk  Ttdamot  (biddings  suggests 
win  MTOr  he  made  out  with  sufficient  accuracy 
to  have  nny  scientifie  use,  unless  they  arc  de- 
t^mined  by  the  meiisurementis  of  the  appro- 
priate laboratmries.  Sociologists  would  pro- 
mote seieneo  very  much  fester  if  thsy  would 


devote  the  same  amount  of  strength  which 
they  now  expend  in  labora  outside  of  their 
own  field  to  creation  <tf  an  effective  demand 
for  the  lal  'sr'^  f>f  the  proper  specialists. 

The  point  may  be  illustrated  if  I  suppose 
myself  an  imitator  of  lb.  HowskUsP  visitav 
from  Altruria.  Suppose  I  am  an  investigator 
from  Utopia,  where  we  will  assume  intercourse 
between  persons  is  all  purc^  spiritual,  with 
no  materia!  aims  or  media,  ^fy  a.stral  body 
hovers  over  2«ew  York  harbor,  and  my  purpose 
is  to  find  out  as  mudi  as  possible  about  the 
mans  and  ends  of  what  I  hear  the  New  Tork> 
ers  calling  'business.'  I  note  certain  differ- 
ences in  the  craft  plying  m  all  directions. 
Suppose  that,  like  Adam,  I  am  inspixed  to 
opply  fit  names  to  the  creatures ;  thus,  canal- 
boat,  ferry-boat,  lighter,  tug,  dredge,  excur- 
sion-steomer,  tramp,  liner,  pilot^boat,  coaster, 
fishinp-smack,  battle-ship,  etc.  Now  sujipose 
I  make  up  my  mind  to  enlarge  my  ideas  of 
'business'  by  taking  these  diffisrent  oraft  ae 
my  clues,  and  that  I  proceed  to  hunt  down  Hw 
part  which  each  type  plays  in  'business.'  The 
present  argument  is  that  it  would  be  more  to 
the  puri>ose  for  me  to  attempt  this  by  starting 
with  the  registration  and  clearance  pnpers  of 
these  craft,  and  by  following  them  as  the^  go 
about  their  several  kinds  of  work,  toldnff  all 
prelinilnaries  for  granted,  than  it  would  be 
for  me  to  probe  back  in  the  other  direction, 
through  the  architectural  construction  of  the 
craft,  down  to  the  chemical  and  physical  prop- 
erties of  the  materials  so  assembled.  That  is, 
if  my  immediate  interest  is  traffic,  it  is  poor 
eoonomy  for  me  to  specialize  on  questions  of 
marine  architecture,  and  chemistry  and  phys- 
ics. This  is  not  to  deny  the  relation  of  traffic 
to  teehnicsl  and  pw*  •cieneek  Neither  the 
science,  on  the  one  hand,  nor  the  commercial 
knowledge  on  the  other,  will  be  complete  till 
it  is  a  synthesis  of  both;  but  it  would  be  just 
as  evident  a  mistake  for  me,  in  pursuit  of 
knowledge  of  'business'  to  concentrate  my 
attention  on  pure  soiencsi,  as  it  would,  if  I 
were  in  pursuit  of  pure  seienos^  to  concentrate 
my  attention  upon  business. 

Now  to  go  back  to  Professor  Giddings  as  a 
type  of  the  sodologista.  We  shall  never  com- 
pletely understand  social  reactions  until  we 
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undentand  the  physioloffieal,  psycholo^cal, 

emotional,  and  moral  cutnposition  of  individ- 
aalB.  Oa  the  other  hand,  we  shall  never  fully 
uudentand  these  elements  until  we  entirely 
comprehend  the  social  reactions  in  the  course 
of  whicli  these  eleuKnts  are  pvnlvcd.  Mean- 
while it  is  the  fond  folly  of  tiio  philoaopbic 
temiier  to  inTeri  veliMB,  and  plan  to  leam 
most  about  ihe  thing  tliat  interests  us  most 
by  neglecting  it  and  studying  most  the  thing 
that  interests  vs  least.  It  is  not  lese  fatuous 
because,  forsoiitli.  iliere  is  an  ultinfate  inter- 
dependence between  these  objects  of  less  and 
greater  Interest  Bwix  i«veieal  of  •  praetioal 
order  amounts  to  a  confeesion  of  unfaith  in 
one's  own  appropriate  scientific  mission,  and 
in  that  of  others  as  well.  Cannot  oUier  schol- 
ars be  trusted  to  do  their  own.  work  better 
than  w  pan  do  it  for  them,  and  have  we  noth- 
ing to  do  which  others  have  not  fitted  them- 
selTes  to  do  as  wellt  Tiie  strieily  soeiolotrkal 
questions  center  nronnrl  the  frirhnwt  of  men 
in  auociation.  The  strictly  physiological  and 
psydudegical  questions  ««iter  around  the 
make-up  of  the  persons  associating.  Either  of 
these  groups  of  problems  is  a  perfectly  legiti- 
mate sphere  of  scientific  interest.  Xcithcr  of 
them  is  an  exclusive  sphere.  Each  runs  into 
the  other.  It  is,  howe  ver,  forsnklrij;  specializa- 
tion for  amateurism  if  the  men  whose  center 
of  interest  is  in  the  social  q»bere  give  their 
time  to  oxplriitiiig  hypotheses  in  tlie  individual 
sphere,  and  vice  versa.  As  Professor  Giddinga 
assumes,  in  shundant  and  strikingr  examples, 
in  the  chapt*:^  m  roncorferl  volition,  the  typ- 
ical sociological  questions  are:  Uow  do  men 
assoeiatef  For  what  purposes  do  they  asso- 
ciate? How  do  they  come  to  chanRC  the  types 
of  their  associations?  What  are  the  roactinn*? 
of  the  different  typoa  of  associations  upon  the 
persons  assucintin^\  and  of  the  penons  aseo- 
ointinfr  vy^n  the  <iifTerent  tynes  of  asscx'ia- 
tionsi  Our  answers  to  these  questions  will 
be  false  if  we  eut  loose  from  the  involved  f aets 
ceti'erint'  in  tlic  inrlividu.il ;  Imt  kimwlcdjfe  of 
these  two  phases  of  the  common  reality  will 
have  to  grow  through  persistent  use  of  the 
distinct  centers  of  attention,  not  hj  abandon^ 
ment  of  the  one  for  the  other. 
For  the  sociologist  to  try  to  be  at  the  same 


time  a  suooessfnl  ethnologist  and  a  laborateiy 

psychologist,  in  the  hope  of  building  up  social 
facta  from  the  elements,  is  hardly  less  naire 
tban  the  program  which  has  been  adopted  and 
abandoned  in  disgust  so  many  times  by  over- 
ponscictif  ioufl  historians.  They  have  decided 
tc  go  back  and  find  a  point  which  they  might 
take  as  absolute  beginning  of  the  evDlutioD 
wliich  they  wanted  to  trace,  and  thev  have  re- 
solved from  that  point  to  clean  up  everything 
as  they  went  along,  leaving  no  unfilled  gaps, 

aiii]  ni>  uiiattaehed  rnuterial.  Tn  i)rartice  they 
have  been  obliged  to  choose  between  forev^ 
pushing  h«bkward  in  search  for  Ae  origin  of 
the  origins,  or  starting  somewhere  and  tracing 
certain  series  of  apparent  evolutions,  neglect- 
ing many  factors  that  are  doubtless  concerned 
in  the  evolution,  in  order  to  be  free  to  een- 
sidor  any  series  at  all. 

In  actiuU  experience,  as  contributors  to 
knowledge  rather  than  as  middle-men,  we 
must  virtually  choose  in  the  same  way,  between 
physiology  and  psychology  on  the  one  band 
and  soetology  on  tiie  other.  Neither  division 
of  labor  is  going  to  succeed  in  cleaning  up 
everything  as  it  goes.  Psychology  will  at  one 
stage  limp  because  it  lacks  support  in  sociol- 
ogy, and  again  sociology  will  be  t  i  ary 
because  its  center  of  gravity  is  not  do\^^l  ol<j«e 
enough  to  psychology;  but  science  will  pro- 
gress best  if  the  sociologist  sticks  to  soeiologj, 
and  takes  hh  psychology  from  the  psyeholo- 
gists,  instead  of  trying  to  be  his  own  psycholo- 
gist; and  vie*  vma. 

Professor  Qiddings  is  attempting  to  inter- 
pret aocie^  in  terms  of  that  abstraction  which 
we  .<»Ued  'the  indiTidual^  before  we  realiaed 
that  it  was  an  abstraction.  This,  I  think,  ao- 
eonnts  for  the  fact  which  Professor  Boss 
points  out  in  a  highly  appreciative  review  of 
'Inductive  Sociology'  (Am.  Jour,  of  SoeioL, 
January,  1902),  viz.,  that  the  title  of  Book 
II.,  Part  XL,  Chap.  IL,  'Mental  and  Practical 
Besemhlane^'  is  a  misnomer.  The  dmpter  is 
a  most  sagacious  qualitative  analysis  of  indi- 
vidual traits,  and  a  formal  determination  of 
types  marked  by  the  traits.  Appavsntly,  how 
over.  Profe».sor  Giddings'  thought  is  in  this 
form:  "These  traits  in  the  individual.  A,  re* 
8«nble  the  traits  in  the  individuals  B,  C  and 
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D.  Therefore  Umm  like  individuals  make  the 
type  X"   H«  ooDMqiienilr  credits  hiniMlf 

with  classifying  reAemblftncea.  If  liis  view- 
point were  strictly  that  of  society  rather  than 
of  tin  indiridiial,  be  would  see  that  he  therabj 
ohecka  off  but  a  single  step  in  his  process. 
When  he  takes  the  next  steps,  and  determines 
the  types  Y,  Z  and.  W,  he  does  it  by  means  of 
their  differences  from  X  and  from  each  other. 
This  is  the  longer  and  more  important  step 
and,  as  Professor  Ross  intimates,  he  should 
have  dssicnated  it  aoeordinffly.  The  study  of 
individuiils  is  not  soriol't^ry,  nny  more  tlinn 
the  study  of  bricks  would  bo  architecture.  X 
would  not  prejttcUoe  my  ease  by  seeming  to 
say  that  Professor  Giddings  has  not  studied 
sociology.  He  has  of  course  for  yean  been 
among  the  men  who  have  studied  it  in  all  its 
dimensions.  The;  prtt^cnt  thesis  is  that  the 
individuni  urul  tlio  tlii-<  rv  r-f  ((n.  inilivirlunl 
subtend  too  much  of  the  angle  of  Professor 
Qiddings'  vision.  The  consequences  are,  first, 
that  lit"  J<«'S  not  drnw  a  sharp  methodolofrical 
line  between  the  sciences  of  the  individual 
and  tbe  science  of  society;  second,  that  bis 
own  work  is.  more  than  )io  is  aware,  on  tlie 
individual  side  of  the  point  where  the  division 
line  ought  to  be;  third*  that  the  condusiona 
which  he  eaniea  Ofer  to  the  social  side  of  hia 
thinking  are  arbitrary  constructions  of  artifi- 
cial individuals  into  a  conventionalized  social 
whole. 

The  second  chief  count  against  the  book  is 
that  its  organising  sociological  conceptions 
belong  in  a  period  out  of  which  sociology  has 
definitely  pn^^ei^l.  As  wa<5  said  above,  they  are 
essentially  the  ideas  of  Schaeffle.  To  have 
tbongbt  Sk^aeflle's  thoughts  ten,  or  even  fire^ 
years  agu  was  a  merit.  Not  to  have  thought 
beyond  them  to-day  is  a  demerit.  Professor 
Oiddings'  Part  III.,  'Social  Organization,' 
•nd  Part  IV  ,  The  Social  Welfaro,'  attempt 
precisely  what  Schaeffle  attempted  in  the  cor- 
responding parts  of  his  work.  The  results  in 
the  later  instance  do  not  suffsr  by  comparison 
with  thp  r-arh"cr.  hut  no  d'mbt  Professor  Oid- 
dings will  be  among  the  first  to  realize  that 
a  new  idea  is  breathing  tbe  breath  of  life  into 

the  ile;i(l  clny  of  Htriicturnl  iiii<]  ftiiu'tional 
classifications.   It  sliould  be  admitted,  in  ex- 


tenuation, that  the  only  safe  way  to  insure 
against  tiie  appearance  cf  lagging  bdiind  the 

progress  of  sociological  theory  is  to  refrain 
from  publishing  a  book.  The  movement  of 
thought  has  been  so  rapid  that  an  author  is 
fortunate  not  to  have  outgrown  his  plan  before 
his  last  chapter  is  in  type.  The  probabilities 
are  that  Professor  Oiddings  is  no  exception  to 
the  rule,  and  that  the  new  impulse  has  exerted 
its  full  force  upon  him.  It  woidd  be  an  injus- 
tice to  hundreds  of  contemporaries  in  many 
diTisiooB  of  soienoe  to  crsdit  this  new  impulsa 
to  any  sinplc  individual;  but  Ratxenhnfer  haS 
given  it  such  detailed  expression  that  it  wouM 
not  be  at  all  strange  if  the  present  stage  of 
sociological  development  were  presently  reck- 
oned as  dating  from  the  appearance  of  'Wesen 
und  Zwcck,'  in  1893. 

The  center  of  gravity  of  the  newer  sociology 
is  in  the  inlcrests  which  move  the  machinery 
of  association.  Everything  else  becomes  sec- 
ondary. Instead  of  stopping  with  struetural 
and  functional  fornmlas,  aa  tlie  last  expres- 
sions of  the  social  fact,  we  realize  that  socie- 
tary  stmeturea  and  functions  are  nerdy 
vehicles  of  the  eswntial  content.  The  central 
reality  in  association  is  tbe  evolurii^n  and 
corrdation  of  interests.  This  jx-rceiition  pro* 
duces  a  new  critique  of  our  whole  structural 
nnd  functional  tradition.  It  furnishes  a  lens 
Uirough  which  to  see  whether  our  sociologicid 
categories  are  elaborations  of  sterile  technique^ 
merely  flattering  its  inventors,  or  whether  they 
actually  correspond  with  the  interests  which 
produce  and  opontte  and  reeoostruct  the  social 
forms. 

Professor  Simmel  has  lately  remarked 
(Inter.  Monthly,  PebruaTy,  190S,  p.  188)  that 

the  real  significance  of  historical  materialisnl 
must  be  found  in  the  fact  that  it  is  "the  first 
attempt  to  explain  history  by  means  of  a 
psydiological  principle.  If  hunger  did  not 
rnnpe  pain,  if  it  were  not,  hesidM  having  its 
physiulogical  function,  a  spiritual  event,  then 
it  would  never  have  set  free  dm  events  that 
wa  call  history."  Anticipatintr  the  conclusion 
that  'historical  materialism  is  altogether  too 
narrow  an  hypothesis,'  he  observes  two  pages 
earlier:  "The  general  synthesis  tli.it  sliall  unite 
all  the  currents  of  existence  as  known  to  us 
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into  consistent  tlmf  nhall  convfrt  all 

external  reality  into  spiritual  values,  and  sut- 
isf  J  all  the  needs  of  the  qiirit  with  the  leralts 
of  knowledge — this  great  synthesis  we  still 
awftit."  All  men  who  studjr  life,  and  indeed 
all  who  live,  will  contribute  to  this  synthesis. 
The  iooiologists  havo  TolimteeMd  for  a  part 
of  the  work  wliich  is  more  general  than  that 
lUlempted  by  eiilier  of  the  older  divisions  of 
labor  within  the  groap  of  the  positive  aeienoes. 
It  is  notliing  less  than  the  frank  attempt  to 
achieve  this  synthesis.  The  most  credible  clue 
whieh  they  have  discovered  as  jret  is  that  the 
key  to  tlio  interi>iL'tation  of  life  is  not  one 
interest,  but  all  interests.  The  immediate 
quest  of  the  most  alert  sodology  is  a  conspec- 
tus and  a  calculus  and  a  correlation  of  the 
interests  which  actually  impel  real  num.  Tliis 
quest  is  completely  readjusting  tlie  ttociological 
perspci'tive.  It  is  maldnff  us  feel  that  we  have 
been  dealinK  with  the  stape-settiriRi?  instead 
of  the  actors.  It  does  not,  and  it  cannot  do 
awajr  with  knowledge  of  the  meehaniani  of 
Social  structure  ami  fuiiftion,  fiom  the  bodily 
tissues  and  mental  traits  of  the  uuits  up  to 
the  oonventiooB  of  wotld-floeietT'.  It  is  begin- 
ning to  enforce  the  conviction,  however,  that 
these  are  finally  to  be  understood,  not  as  their 
own  interpreters,  but  as  interpreted  by  the 
mofe  vital  realities,  *.  the  interasts  that 
produee  nnd  use  them. 

The  change  that  has  come  over  sociology  is 
not  nnlilie  the  shifting  of  attention  in  botany 
from  the  mnkiiiR  of  herbaria  to  tlie  sta<]y  of 
ecology.  The  change  is  taking  us  out  of  au 
atmoephere  of  isolated  eases,  on  the  one  hand, 
and  of  desiccated  metaphysics  on  the  other, 
into  the  real  life  of  men.  We  have  to  find  out 
what  men  want,  why  they  want  it,  in  what 
proportions  to  other  things  that  themselves 
and  others  want,  how  the  wants  depeml  'rpnn 
each  other.  Low  association  is  related  to  these 
wants  (die  veal  passage  from  psychology  to 
sociolorv  i.  :tii(l  how  to  npitrai-e  the  same  in 
settling  upon  a  theory  of  the  conduct  of  life. 
With  thb  perception  at  the  fore,  out  vener- 
hViIo  structural  and  functional  sociology  be- 
gins to  look  like  a  treatise  upon  the  instru- 
ments of  8onsa's  band  by  a  man  who  had  not 
found  out  what  thcgr  are  all  for. 


The  ennrhiHion  of  the  whole  matter  is  not 
tliat  appreciation  of  Professor  Giddings'  book 
was  promised  at  the  beginning,  only  to  be 
withdrawn  at  the  end.  Tlie  sort  of  work 
which  tlie  method  proposes  will  have  to  be  car- 
ried on  by  somebody  until  we  lutve  die  kind 
of  knowledge  that  it  seeks.  It  requires  the 
prevision  and  the  eourapre  of  the  seer  to  ad- 
vertise a  program  which  is  sure  at  the  outset 
toimpteasmett  in  the  oaot  sciencee  asqaimtiA 
My  conviction  that  atialysis  of  interests  and 
determination  of  interest-groups  is  more  fun- 
damental and  more  enlightening  than  dasrift' 
cation  of  types  on  any  less  essential  basis^ 
makes  me  insist  that  Professor  Qiddings'  pro- 
gram is  not  the  most  timely.  It  points,  how- 
ever, toward  something  whieh  must  soOQSr 
or  later  havo  its  time.  Tl  i.-5  a  powerful  argTi- 
xnvul  to  the  effect  that  the  really  fruitful  work 
of  psychol<^  is  virtually  not  yet  undertaksn. 
It  should  have  the  effect  of  a  keen  spur  in 
promoting  the  development  of  both  psychology 
and  sociology.  Aumm  W.  Siiaix. 

The  Microscope  and  iU  Bevelalions.    By  the 
Ute  Wx.  6.  CaBPEVTEB.    Ei^tk  Edition* 

edited  by  W.  H.  Dallinoer.  Witii  33  plates 

ond  nearly  nine  hundred  engravings.  Phil- 
adelphia, P.  Blakiston's  Son  &  Ca  190L 
Price,  *S.OO. 

Thi>  j^tandanl  work  of  reference  has  under- 
gone another  revision  to  keep  it  abreast  the 
rapid  advance  in  mierosoopical  optics  and 

ootiHtruetioii  iltirlnp:  recent  years.  Two  years 
ago  with  the  appearance  of  the  seventh  edi- 
tion the  work  was  entirely  rewritten,  and 
while  the  changes  now  are  less  extensive  they 
embrace  the  complete  re4X>nstruction  of  eight 
chapters,  covering  about  one  half  of  the  1,100 
pages  of  the  book.  The  portion  rewritten 
treats  of  the  j)rii)oii)le3  of  miero.seopical 
optics  and  of  vision  with  the  compound  micro- 
soopOb  the  history  and  evolution  of  the  inatm- 
ment  and  it^^  acce.^'orir^.  the  manipulation  of 
apparatus,  tlie  preparation  of  objects  and  the 
appUcatioo  of  the  mieroeoope  to  geological  in- 
vestigations. In  this  work  the  author  has 
hud  the  SMistance  of  such  well-known  au- 
thorities as  E.  M.  Nelson,  A.  B.  Lec,  K 
Crookshank,  T.  Bonney,  W.  J.  Pepe^  A.  W. 
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Bennet,  F.  J.  Bell  «tid  others,  with  the  re- 
sult that  the  volume  will  remain,  as  it  has 
been,  the  most  useful  and  extensive  work  of 
reference  iu  lliis*  lield.  The  illustrations, 
always  numerous  in  former  editiotis,  have 
been  largely  inereased  and  aie  eaoeUently 
chosen. 

Espeeial  mention  should  be  made  of  the 

cbnptcr  o{  150  paprs  on  the  history  and  de- 
velopment of  the  microaooiie,  the  scientific 
presentation  of  whidi  is  full  of  interest;  witii 
its  extensive  illustrations,  many  of  which  are 
now,  it  forms  hy  all  odds  the  most  complete 
study  on  the  evolution  of  the  present  form 
■  f  the  instmment  acct>s>iMc  to  the  student. 
Here  is  proposed  tlio  fitllowiiig  sehi^ino  for  the 
classification  of  instruments  which  makes 
their  eritidsm  and  eomparison  more  intel- 
liKihle  ruifl  coiiHtltiift'S  (ho  first  cfTnrt  in  this 
direction.  This  classification  is  as  follows: 
IfleroMopes  plaoad  in  Clan  I.  poaaestr^ 

1.  Coarse  and  fine  adju-.(mcnts. 

2.  Conoeatric  roiatiou  of  the  stage. 
8.  Hednaiosl  stsge. 

4.  >rcchaiiical  subsUife. 
Class  II. 

1.  Coarse  and  Am  adjastmsBts. 

2.  Mechanical  stage. 

8.  Mechanical  subittage. 
Class  III. 

1.  Coarse  and  fine  adjaatments. 
&  Plain  atsgs. 

3.  McchaniesI  substafs. 
Class  IV. 

1.  Coarse  and  ine  sdjustaMnts. 

2.  Plain  stage. 

3.  Substage  fitting  (no  aubbUge). 
Clans  V. 

1.  Siqgle  adjostment  (coarse  or  fins). 

5.  Plain  stsfB. 

3.  With  or  wftbont  substage  lltUnf  (no  sub- 

sUgc). 

This  elsssideslioa  applies  also  to  portaUs 
adseroscopes. 

Of  Anieric4in  instruments  Dr.  Dallinger 
speaks  very  highly  more  than  once,  saying  in 
one  place,  'The  recent  microscopes  of  the  beet 
American  makers  urr  oharactcrizcJ  hy  the 
highest  quality  of  workmanship  and  abundant 
ingenuity/  and  sapeoially  eommending  as  an 
'admirnVilc  foaturc'  tliaf  tho  makers  here 
"avoid  sharp  angles  and  knife-liko  edges  on 


all  thdr  inatraments.  This  looks  a  trifle^ 
but  the  use  of  the  microsoope  with  sapiophytF 

ic,  pathogenic  or  other  infective  material  re- 
quires the  utmost  caution  that  the  skin  of  the 
hands  should  be  unbroken.** 

Dr.  Dallinfrer's  views  on  the  continental 
model  of  stand  are  so  well  known  that  one 
can  not  be  surprised  at  tiie  poeition  taken  in 

this  work ;  hut  the  manner  in  which  this  opin- 
ion is  expressed  ia  so  catholic  and  the  criti- 
cism ia  ao  full  of  troA.  that  the  reader,  what- 
ever hia  views,  feels  himself  brought  into 
sympathy  with  the  author.  The  following  es* 
cerpt  shows  the  tenor  of  this  discuision: 

Oiu"  one  purpose  in  this  treatise  is  to  promote 
what  we  believe  to  be  the  highest  interests  of  the 
microscope  as  a  mechanical  and  optical  instm- 
ment, as  well  as  to  further  its  application  to  the 
ever>wideniag  area  of  pby^esl  inmtigatioa  to 
which.  In  researoh,  It  may  be  dIrMisd.  To  thia 
end  throughout  the  volume  and  e^pwially  on  the 
subject  of  the  value  and  efficiency  of  appa- 
ratos  and  lastrooMals,  we  have  not  hesitated 
to  state  definitely  our  judgment,  anei,  where 
needed,  the  baisia  on  which  it  re«tt«.  Inci- 
dentally we  have  expressed  more  than  once 
our  disapproval,  and,  with  ourselves,  that  of 
niany  of  the  leading  English  and  American  miero- 
KCOpiats,  of  the  form  of  microscoi'i:  ktiotm  tin  tha 
Cimtintntal  model;  we  believe  it  is  not  needful  to 
isy  that  ws  have  dome  this  altar  many  years  off 
careful  tliought  uiiJ  varied  practice  ond  experi- 
ence, and,  so  far  as  the  human  mind  can  analyze 
witliout  biaa  It  Is  not  where  a  mleroeospe  Is 
mnde  tlint  the  scientific  microscopist  inquires 
first,  hill  where  it  is  made  most  perfectly. 
*  *  *  The  more  leoent  instruments  of  Con- 
tiaantal  modei  are  flMrrsls  of  iogsnui^.  •  •  • 
There  Is  no  fenlt  in  the  worfcmsaship;  It  Is  the 
best  poBsible.  The  design  alone  is  faulty ;  there  is 
nothing  to  command  commendation  in  any  part 
of  the  modsl.  *  *  *  To  all  who  study  earsfully 
the  history  of  the  microscope  and  have  used  for 
many  years  every  principal  form,  it  will,  we 
betlefih  be  auudfest  that  the  preaeat  stand  of  the 
best  makers  is  an  overburdened  instrument.  Ita 
multiplex  modem  appliances  were  never  meant  to 
be  carried  lij  it» 

Tlie  chapters  on  the  inicroseopic  fomujof  life 
are  extensive  and  well  illustrated,  yet  they 
eonstitute  the  leaat  satisfaetory  portion  of  die 

work;  indeed  some  of  the  sections  are  seri- 
ously out  of  date.    It  is  the  lower  types  the 
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treatment  of  which  is  moet  eridently  insnffi^ 
dent,  and  among  thA  Protozoa,  CoDlcnteratA 
anfl  VoniK  s  nuii  h  recent  work  of  gmat  impor- 
tance is  omiited.  Thus  it  is  hard  to  see  why 
the  Flatwonofl,  uliidi  are  both  of  gercral  and 

ah(i  fif  pprriiil  clinif^al  intrrrst,  ehmild  hare 
been  passed  over  with  merely  three  pages  of 
teat  and  no  illustratfons;  and  the  ^smiHal  of 
mnlnrial  orgoniama  by  the  citation  in  a  brief 
footnote  of  a  few  authorities  generally  inac- 
cessible, does  not  conform  to  the  purpose  of 
the  work  or  to  the  manner  in  which  other 
tnplcs  are  handled.  Thesr  nrc,  however,  in- 
BlHiices  from  ciiapters  of  which  o  few  have  not 
been  revised  in  either  of  the  reeent  editions 

of  the  brink. 

In  general  the  work  has  been  carefully  and 
thorouehlT^  revised  and  brings  toftether  in 

ccniv  riuci:!  fMrtii  a  mass  of  valiiiililo  iii:it*Tiid 
which  con  liardly  be  found  in  any  other 
single  tqIiivw.  It  is  indispensable  to  ^ 
amateur  worker  with  the  microscope  who 
wishes  assistance  or  information  on  the  many 
problems  which  arise  in  his  work,  while  biolo- 
gists and  others  to  whom  the  microticope  is  a 
professionnl  iii^tniment  will  find  it  a  refer- 
ence book  of  real  value. 

Hnmr  6.  Wabo. 

PEKNTUt'S  MKTKOROLOUIC'AL  OPTICS. 

Air  important  work  on  the  optical  phe- 
nomena that  occur  in  meteorology  is  an- 
nounced froju  the  press  of  Wilhelm  Brau- 
iniiller,  of  Vienna,  viz.,  '  Meteorologischo 
Optik,'  by  Professor  J.  M.  Pemter.  This  work 
is  the  fruit  of  the  author's  stiidioi*  for  twenty 
years  past  and  represents  the  lectures  that  he 
hss  delivered  to  students  in  the  univeriities  st 
Innsbruck  ond  Vienna.  H*"*  pmpo^ps  to  thor- 
ougiily  work  over  a  field  in  the  physics  of  the 
atmosphere  that  is  often  neglected  by  meteor- 
olo«'ists.  nlthouKh  in  many  respects  of  impor- 
tance to  those  who  are  studying  the  dynamics 
of  the  atmosphere.  Although  treatises  on 
meteorolopical  optics  have  been  published  by 
CIiuhIik.  ^fnaffirt  t\m]  others,  yet,  it  is  to  be 
cxpeeted  that  this  vohime  by  Pemter  will  b© 
the  first  that  has  done  justice  to  the  subject. 
The  %t!i.  |i>  w.>rk  wiTl  be  divided  into  four 
tions,  relating  respectively  to  the  i4)parcnt 


shape  of  the  celestial  vault ;  the  phenomena  due 
to  the  gaseous  oomponcnts  of  the  atmosphere, 
such  fi«i  rrfraotion  and  scintillation:  those  due 
to  haze  or  cloud,  such  as  halos,  glories,  rain- 
bows and  the  colon  of  the  elouds;  ituSty,  the 

phenomrna  duo  to  very  sninll  particles  of  nny 
kind  always  existing  in  the  air,  such  as  the  blue 
color  of  the  sky,  the  ptdartsation  of  akyli^it, 
twilight  and  tbe  absorption  of  light  in  the 
atmospbera  The  first  section,  price  2 
Kronem,  or  45  cents,  has  already  appeared, 
covering  54  pages  of  large  quarto,  and  shows 
UB  that  the  whole  work.  \vlii<  }i  will  end>race 
about  480  pages,  is  eminently  wortiiy  of  com- 
mendation.  C.  Aaas. 


BOIESTIt'lC  JOURNALS  AyO  ARTICLES. 

Bird  Lore  for  March-April  oi>cnj  with  a 
most  interesting  article  by  William  Brewster 
on  the  'Voifws  of  New  England  Marsh,'  in 
which  we  are  given  a  picture  of  the  cycle  of 
life  throughout  the  year  as  indicated  by  the 
voice  of  the  residents.  The  second  arti<^le.  on 
'Bird  CluUs  io  America,'  is  by  S.  N.  iihoads, 
and  tells  of  the  Delaware  Valley  Chjb.  Edith 
M.  Thomas  contributes  a  poem  on  the  'Eng- 
lish Starling,'  and  the  third  paper  on  'How  to 
TXauM  the  Birds,'  by  Frank  IL  Chapman,  treats 
of  the  orioles  and  finches.  Diwrence  F.  Love 
te11-i  (if  '^^y  Blncljirds,'  and  we  have  reviews, 
editorials  and  the  Audubon  Department  to 
eomplflte  the  number. 

The  0»preAj  for  March  has  'Notes  of  soflM 
Ycllow-thn^iated  Vireos'  Ne«t«,*  by  Wilh'ani  R 
Maxon;  'The  Birds  of  the  Marianne  Islands 
and  their  Vernacular  Nanes,'  W.  E.  Saf« 
ford;  'Notes  of  MeCewn's  Lnnps-piir  in  Mon- 
tana,' by  F.  M.  Silloway ; '  The  Carib  Gmaaquit 
{Euethia  hieohr  omiata),'  by  R  S.  Bowdish 
and  a  'Biographical  Notice  of  John  Cassin,'  by 
Thoo.  Oill,  besides  shorter  articles  and  reviews. 
The  supplement  on  'The  General  History  of 
Birds'  continues  the  deecription  of  the  feath- 
ers. 

The  ilu.ieuinx  Journal  of  Great  Britain  has 
a  brief  article  on  'Museums  and  reaching,' 
which  is  rather  6atbering  to  American  nnt« 

Fpnnv-.  nn  nrtirlr  hy  W.  IT.  Edwards  on  'An 
Economicul  Method  of  Mounting  Shells  and 
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either  Small  ObjeetB  for  Huaeoins,'  and  tlie 

fourth  instalment  of  'Uypient?  a  Sulijecf  for 
Museum  Illustration'  gives  the  scheme  of 
arruigwiient  for  the  domeetie,  oommunal  aad 
dwelling  divisions.  Thero  are  a  deser^tioD  of 
*The  Stone- Age  Gallery,'  British  Museum,  and 
a  note  on  the  'Transvaal  State  Museum,'  from 
vhioh  it  appears  that  England  has  granted 
nbout  £S,000  for  its  completion.  If  Gr.iat 
Britain  can  give  this  sum  for  this  far-away 
MoeeuiD,  it  would  seent  as  if  the  United  States 
with  its  olnini  to  1k>  the  rinhost  nation  in  the 
world  might  provide  n  now  Nationn!  Museum. 

The  American  Museum  Journal  for  March 
oontains  an  abetraet  of  the  amraal  meeting  of 

its  trustees,  a  note  on  'A  Fossil  Armadillo 
from  Texas,'  the  program  for  'The  Intema- 
timial  Congress  of  AmerieanietB*  and  a  note  on 
the  remarUaV'le  beetle,  'Hj/pocepkaltu  armatua 
Dcsmarcst.'  The  'C'liMr^  f '  nflet'  accompany- 
ing the  number  is  by  J .  -L  Alien  and  is  devoted 
to 'North  Amenean  Buminants.'  Iteomjirises 
twenty-cipht  pages,  an  account  of  the 
group,  containing  much  information,  and  is 
abtindantlr  illuatnited  from  liTing  animals  and 
fro.n  the  museum  groups.  The  title  page  and 
index  to  VoL  L  of  the  Journal  is  also  issued. 


UOOiWtm  AVD  AOADBMIEB. 
mOMWIOU.  BOOIBTT  OF  WABHIHCrroit. 

Thk  ^r^nd  meeting  w«»  bdd  on  Saturday 
evening,  April  5. 
Ftank  Baker  and  F.  A.  Lueas  diseiuaed  tiie 

question,  'Is  the  Area  of  Muscle  Insertion  an 
Index  of  Museular  Power  ?'  Frank  Baker  stated 
that  it  had  been  assutnc-d  ia  discussing  the 
IBght  of  birds  that  because  one  bird  had  a 
larger  nren  of  winj?  nnisele  thfin  another  it 
necessarily  exerted  much  more  power  in  flight, 
while  there  ware  othw  points  to  be  considered, 
such  as  the  character  or  quality  of  the  muscle 
fibers  and  their  nerve  supply.  Dr.  Baker  then 
prooeeded,  with  the  aid  of  numerous  lantern 
slides,  to  show  that  tiie  internal  structure  of 
TTiuprle  varied  rmieh,  so  that  one  muscle  mipht 
have  vastly  more  power  than  another  of  etjual 
bulk,  while  again  there  might  be  a  vast  differ- 
ence in  the  contractile  power  of  the  individual 
fibers.    The  rapidity  with  which  a  muscle 


might  contract  and  relax,  and  the  energy  or 

force  it  might  expend  in  doinf,'  this,  would  be 
influenced  by  the  manner  in  which  the  nerves 
were  distributed,  and  this,  the  speaker  showed, 
varied  very  uuieh.  The  powerful  water  beetlea 
were  cited  as  affording  an  example  of  peculiar 
nerve  distribution  probably  correlated  with  the 
exercise  of  great  strength,  and  it  was  stated 
that  investigation  would  jiroLaljly  uliow  that 
there  were  decided  differences  of  nervation 
between  birds  of  rapid  flight  and  those  slow 

of  niitvoment,  and  tliat  other  factors  l>esidc9 
mere  area  of  muscle  insertion  entered  into  the 
question  of  power  exercised  by  flying  animals. 

F.  JL  Lucas,  in  presenting  his  side  of  tlie 
question,  said  that  while  he  agreed  with  Dr. 
Baker  that  the  area  of  muscle  insertion  was 
not  ueoeasarily  a  measure  of  muscular  power, 
in  certain  cases  he  thought  it  might  be.  In 
estimating  the  amount  of  power  expanded  by 
birds  in  flight,  he  had  used  the  area  of  the  keel 

of  the  gtemiiin  as  a  rough  index  of  the  force 
used.  Mr.  Lucas  e]q;ilaiQed  that  in  all  birds  the 
main  mtaadkeA  that  raised  and  depressed  the 
wiii9  arose  from  the  sternum  and  acted  in  the 
same  way.  In  birds  which  flew  by  strokes  of 
the  wings,  and  whose  flight  was  undeniably 
powerful,  the  breast  muscles  and  Sternal  keel 
were  in  direct  ratio  to  the  apparent  force, 
while  the  muscle  insertions  on  the  humerus 
were  also  laig&  In  birds  which  sailed,  like 
the  albatross,  the  sternal  keel  and  breast 
muscles  were  smaU.  In  certain  birds,  such  as 
the  tinamouB,  the  quality  of  tiie  muele  was 
poor,  although  the  quantity  was  ample^  and  in 
surh  eases  the  eliaraeter  of  the  humerus  and 
il*>  small  attachmeuUi  for  muscles  showed  that 
such  was  the  case.  The  speaker  illustrated  hie 
remarks  ]>y  diagrams  of  the  humeri  of  various 
birds,  and  one  showing  the  stemimi  of  the 
albatroM  as  it  actually  was  and  as  it  would  be 
did  the  albatross  employ  a  foree  proinirf innate 
to  that  of  the  himuuing-bird,  concluding  that 
be  felt  justified  in  using  the  sise  of  the  sternum 
in  l)ird^  as  a  neasuTc  of  the  power  used. 

^V.  p.  Hay  prwented  a  paper  on  'The  Sub- 
terranean Fauna  of  the  United  States,'  illus- 
trating hia  remarks  with  lantern  slides.  He 
shower!  the  area=;  in  nhicli  caverns  occur, 
described  the  manner  in  which  caverns  are 
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lonned  and  showed  examptea  of  wtkm  tgrpv 

of  caves.  The  oave  fuuna  waa  discussed  in 
detail  and  compared  with  that  of  Europe. 
With  ibe  eieeption  of  one  aakmandef,  idated 
to  Proteut  of  Europe,  and  one  crustacean  the 
epeciee  of  cave  animals  were  stated  to  be 
rdated  to,  or  obvioasly  ntodified  from  existing 
forms  of  the  regions  itt  wbidi  the  cavema  «fe 
keated.  F.  A.  Loom. 

PHJtXlSOPHIOAL  SOCIETY  Or  WASUIXOTON. 
Thk  550th  meeting  wiia  licld  March  29,  1002. 
Mr.  Marcus  Baker  discussed  this  geometrical 
pnopoaitton:  'If  one  ooixm  of  a  cube  be  eut 

off  by  an  oblique  plane  the  sum  of  the  squares 

of  the  areas  of  the  three  faces  adjacent  to  the 
eoRier  im  equal  to  iJie  mpun  of  the  area  of  tiie 
oppoaite  aide.'   This  can  eerily  be  proved 

analytically;  but  as  the  relation  requires  four 
dimen^ioiia,  and  uu  giiouictrical  proof  id 
known,  the  q»eaker  held  the  idatiaa  was 
merely  numerieeL  Piefeaaor  Ckm  eoneomd 
in  this  view. 

Hr.  O.  K  Gilbert  preeented  the  geo|di78ical 
problem  of  the  pressure  of  a  glacier  on  its  bod 
at  a  point  below  the  surface  of  the  seat  and  the 
eontndietoiy  solutions  that  had  been  given. 

The  first  rt^rular  impet  was  by  Professor  J. 
H.  Gore,  on  'The  Ambiffuity  of  the  Doublo 
Sign'  ±  occurring  in  the  extraction  of  roots. 
He  pointed  out  that  ordinarily  ira  detennine 
by  cxiKrienec  which  of  these  signs  is  the  true 
one  in  a  specific  case;  but  in  cases  outside  of 
eiiperienee  w«  have  no  criterion  to  guide  our 
'  judBKMo^t  This  was  iUtntrated  by  Tariova 
examples. 

Mr.  C.  K.  Wead  then  spoke  on  'The  Theory 
of  some  Peculiar  ^[usieul  Instruments  in  the 
Natlniinl  Museum.'  Tlie  instniTneTit<;  included 
the  globular  four-bole  whistles  from  Costa  Rica, 
figoi«d  by  Ueean.  Wilson  and  Upham  in  the 
'Afuaeum  Report'  for  189(1,  and  similar  less 
perfect  wlii-tlee  in  other  museums,  and  various 
kinds  of  primitive  flutes.  Tbe  scales  produced 
on  these  arc  only  by  accident  diatonic,  and  tlie 
laws  clearly  ore  apiilicnble  in  the  instrument, 
not  to  the  notes.  A  new  generic  principle  of 
primitive  si^ale-making  was  enunciated,  and 
vnrI<''U'=  speeillc  forms  of  the  Tirinciplc.  The 
fuller  statement  of  these  laws  will  soon  appear 


in  the  'Beport  of  tbe  U.  S.  National  ICoaeum' 

for  1000. 

ICr.  Upham  then  exhibited  several  of  the 
instruments  and  performed  on  them.  The  type 

whistle  or  resonator  gave  very  eloaei^  the 

notes  F  (690  d.  v.),  A,  C,  D,  E. 

Tax  &51st  regular  meeting  was  held  April 

The  election  to  membenhip  of  Mr.  S.  W. 
Stratton,  of  the  Bureau  of  Standards,  anJ  Mr. 
W.  J.  Spillman,  of  the  Department  of  Agricul- 
ture, was  announced. 

The  paper  of  the  fvpnir.p  wr«.s  on  'Liquid 
Air/  by  Mr.  Q.  A.  Bobriok,  superintendent  of 
the  odbr  eetaUidiment  fumiahing  liquid  air 
eorninereially.  The  consumption  is  now  about 
150  gallons  per  week;  the  carriers  are  so 
weD  insulated  that  a  gallon  will  not  wholly 
evspocale  under  about  a  month,  and  recent 
improvements  have  largely  diminished  the  loss 
from  their  fragility.  The  well-known  experi* 
ments  were  fragility  to  ohow  the  effects  of 

intense  eold,  — 312°  F.,  on  various  kinds  ol 
bodies,  and  the  use  of  the  liquid  for  explosives 
and  to  promote  combustion.  Apparatus  was 
exhibit(><l  showing  the  production  of  the  lime 
light  by  gas  and  liquid  air.  The  history  of  the 
liquefaction  of  gases  during  nearly  a  century 
W8B  a$ven»  with  brief  descriptiuu  of  tlie  three 
processes  wt^ ;  the  bent  tube  (Da\'y),  the  cas- 
cade or  dosed  double  cycle  (as  by  Pictet),  and 
the  sdf-inlensivo  or  regenerative  eyatems. 
This  last  in  practiec  yiehU  a  pound  of  liquid 
air  per  pound  of  coal  used. 

The  speaker  finds  this  an  ideal  source  of 
poww,  where  the  expense  is  not  prohibitive: 
seventeen  gallons  drives  his  automobile  fifty  to 
sixty  miles.  While  it  will  never  bo  used  for 
stationary  engines,  it  will  be  useful  for  sub- 
marine and  aerial  navigation.  It  is  used  in 
manufacturing  chemicals  and  food  extracts, 
and  has  ahready  important  medical  uses. 

Secretary, 

THE  OKOI-OCICAI.  SOCIKTV  Or  WASIIIVCTOX. 

At  the  meeting  of  the  Society  on  April  9, 
^[r.  S.  Y.  Emmons  read  parts  of  an  address 
delivered  by  Clarence  King  in  June,  I^TT.  on 
the  thirty-fiiBt  anniversary  of  the  8het£cld 
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Scientific  School,  entitled  'Catastrophiam  and 
the  Evolution  of  EnTironmont.'  This  address 
was  a  proU^t  against  the  extreme  views  held 
in  tliwe  days  by  the  British  schools  of  uni- 
fonnitarums  headed  by  Lyell.  With  his  own 
pemiliar  ddicacgr  of  toutsh,  itr.  Kins  first 
sketched  the  origin  of  the  adscrso  schools  of 
catostrophists  and  iuufonnitariaQ8»  and 
tboirad  ihat  tbey  diffend  not  M>  nmcb  in 
regard  to  the  facts  of  geology  aa  to  the  rate  of 
geological  change.  He  then  stated  that  in 
his  recent  80,000  miles  of  geological  travel  on 
ihe  Survey  of  the  40th  Parallel  he  found  that 
geological  history,  ns  he  read  it,  showed  not 
the  often  unvarying  rate  of  change  of  the  uni- 
fonniUrian,  but  perioda  of  calm  interrupted  hj 
others  of  accelerated  change  that  in  their  e^ect 
upon  life  must  have  been  oatastiophic  in  their 
nattire. 

In  response  to  num's  questioninff  as  to  his 
origin,  he  said  Nature  vouchsafes  one  syllable 
of  answer  at  a  time.  The  syllable  that  Darwin 
got  was  the  Natonl  SeleetieiL  BidogiBts  con- 
sider it  necessary  to  deny  catastrophiara  in 
order  to  save  evolution  and  reason  only  from 
tiie  isontiiuiitr  of  the  paleoattologieail  reecnd* 
neglecting  the  evidence  of  physical  breaks  in 
the  geological  zeoord;  but  the  latter  must  have 
varied  tbe  rate  of  geological  change  and  thus 
brought  a  modified  catastrophism.  Natural 
Selection  reeolvee  itself  into  two  laws:  heredi- 
iipiiy  and  adaptivity,  ihe  latter  being  the 
accommodation  to  eirounatamoes,  which  is 
dependent,  lialf  upon  or^nism,  and  half  upon 
the  environment.  Environment  has  affected 
the  evolution  of  life  during  rapid  moveoMate 

of  the  Cnigt  or  «ui1ilcn  elliiintic  elianp'r"s,  eitlir-r 
by  extermination,  by  destruction  of  the  biolog* 
Seal  equililmtmi,  or  by  rapid  morphologioal 
changes  on  the  part  of  |>1nstic  apeoies.  Atthtt 
end  of  a  period  of  uniformitarian  conditions 
there  has  been  a  period  of  accelerated  change 
in  which  only  the  more  plastic  forms  have  8ur* 
vived.  In  ttie  future  (lie  Keolo>.Msfs  must 
therefore  take  into  account  periods  of  modified 
catastKq>liisBi«  King  saTS,  and  oonolndee  in  the 
following  words : 

"Moments  of  great  catastrophism  thus 
translated  into  the  langiiage  of  life,  heoome 
forms  of  creation  whan  ont  of  plastic  organ- 


isms something  new  and  nobler  is  called  into 

being." 

Mr.  F.  L.  Bansorae  spoke  on  'Faulting  and 
Mountain    Structure    in    Central  Arizona.' 

The  district  discussed  is  in  the  Globe  Quad- 
rangle^ lying  in  dte  sierra  regim  which  borders 
the  Colorado  Plateau  on  the  southwest. 
Paleozoic  quartzites  and  limestones  rest 
iinoonfonnably  on  pre-Camhrian  schists  and 
granites,  and  all  of  these  rocks  are  estensivdy 
intruded  by  diabase.  After  a  long  erosion 
interval,  effusive  rhyoUtcs  were  erupted,  prob- 
ably during  the  Tertiaiy.  Tbe  region  was  then 
deformed  by  a  remarkably  numerous  scries  of 
normal  faults.  The  rodca  are  divided  into 
eoimtless  small  fault-blo<fa  and  the  prevail- 
ing structure  is  rnonoclinal,  the  Paleozoic  bods 
dipping  southwest  at  an  anfl^  of  about  twenty- 
five  degreesk  The  strata  are  Dowbere  folded 
and  the  mountains  are  due  to  faulting, 
nlthougli  tlie  external  fomifl  of  the  faulted 
blocks  have  been  considerably  modified  by 
firosicm.  **FW"  H.  Baoona, 

* 

TOaSET  BOTANICAL  CLtTB. 

At  the  meeting  of  the  Club  on  March  26, 
1903,  the  first  paper  was  by  I>r.  L.  IL  Under- 
wood,  entided  'Kotes  on  <hiniepUr%af  Distin- 
guishing features,  found  in  the  venation  and 
in  the  form  of  the  indusium,  were  illustrated 
by  figures.  Nino  species  wwa  mentioned, 
chiefly  of  the  West  Indies,  including  G.  rep- 
tans  of  Florida,  and  species  recently  coUeeted 
in  Porto  Rico  and  in  8t  Kitts. 

The  seoond  paper  was  by  Dr.  A.  Howe^ 
'Note^  on  tlie  '^^a^ine  Flora  of  Nova  Scotia 
and  Newfoundland.'  Numerous  examples  were 
sKbibited,  ilhistiating  especially  dw  larger 
PlueoeporeK!,  including  rolls  of  dried  Lami- 
naria,  rock  specimens  bearing  crustaceous 
species,and  many  others  preserved  in  jars  or  by 
mounting  in  sheets.  Among  noteworthy 
species  or  foriii'»  found  were  Fucus  serratiia; 
Fueiu  vesiciiiosus  without  vesicles  on  the  Nova 
Scotia  coast;  Siipoeaulon  at  Pietou,  the  first 

discovery  in  Nnrtli  America  of  this  genus  of 
the  Sphacclariacc®.  Examples  were  shown 
of  Lamituuia  longieruri$  and  L.  plalymtrU 
from  the  Newfoundland  coast  whenoe  Da  la 
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Pylaie  first  described  them.  Interesting^  speci- 
mens of  Agarum,  Alaria,  Porphyrn,  Gloiosi- 
phonia,  etc,  were  exhibited,  the  Agarum  from 
a  deep  tide-pool  at  Digby  oovered  by  ^iiiy  feet 

of  water  at  high  tiili*.  Cornllim-ri  attain  grniit 
beauty  in  theee  uortlieru  waters,  and  with  the 
attendant  brown  rackwMda  and  hiatrotu  kelpa 
lend  greut  riehneM  and  diversity  of  color.  The 
dulse  gatherers  were  fomid  1o  (li«tin^ui.sh  and 
prufcr  the  dulse  growing  on  Lamituiria  to  tliat 
attadied  to  rocka.  Dulae  gatlMruig  at  FHrton 

forma  a  business  of  ronsidornlilo  imporfanrc; 
the  dried  duke  is  put  up  in  barrcU  to  be  sold 
in  Boston  and  latterly  in  New  York. 

A  third  communication,  by  Dr.  MacDougal, 
consisted  of  the  exhibition  and  discussion  of  a 
specimen  of  Epli^dra,  one  of  two  species  col- 
lected by  liiin  in  his  Ijpoent  trip  tn  Arizona. 
This  rfuiarkulilo  leafless  relative  of  the  pines 
producos  palisade  cells  along  its  stems  instead 
of  leavea.  A  liTing  cutting  about  thne  feet 

high  was  shnwTt  rrscmMing  Seofoh  Vironin  in  its 
multitudes  of  long  green  and  brown  branches. 

Dr.  KaeDougal  also  exhibited  a  lemaikabla 
Arizona  plant,  perhaps  an  Ipotnata,  with  large 
swollen  discoid  base  about  fifteen  inches  in 
diameter,  to  which  short  roots  were  stiU 
attadied.  Ho  had  also  collected  there  the  tne 
Ipomn-a  known  as  the  'Palo  Blanco'  tree,  on 
which  deer  browse;  it  bears  a  few  flowers  all 
the  year  round,  but  the  leaTea  disappear  after 
tbe  rainy  ■maon.      Edwaio  S.  Burgess, 

Stcretary. 

VMITEBaiTT  OF  WISOODSIN  8Ct£NCB  CLUB. 

At  the  meeting  '  f  tho  Club  held  on 
April  1,  Professor  II  W.  Wood,  of  Johns 
Hbpkina  Univmsity,  addreeaed  the  Club  on  tbe 

subject  'A  Suspected  Casfl  of  the  Eleetrical 

Beaonance.of  Minute  Metal  Particles  for  Light 
Wavea,— A  New  Type  of  Absorption.* 

Small  pieces  of  sodium,  litliium  or  potas- 
sium hf»nted  in  air-fxhaust»?<i  glass  bulbs 
deposit  on  the  cold  wall  of  the  bulb  in  the 
form  of  a  film  whidi  abowa  colors  by  traiw- 
mittrd  lipht  as  strong  as  those  prf>dnerd 
by  the  aniline  dyes.  The  color  docs  not 
seem  to  depend  on  the  thiekneas,  and  all 
attempts  to  explain  it  by  the  well-known 
principles  of  interference  have  been  without 


success.    The  mieroaoope  ebows  that  the  d«- 

piisit  is  made  up  of  exceedingly  minute  grains, 
which   are  but  just  barely   visible  under 
a  one  twdfth  indi  oil  immenion  objectivci 
Their  diameter  is  not  far  from  .0002  mm.  The 
ook»B  vaniah  on  the  admission  of  tbe  amaUeat 
trace  of  air.  They  c-hatige  in  a  moat  i«maile> 
able  manner  if  the  outside  of  the  bulb  be 
toufihid  witli  a  stnall  piece  of  ice,  or  if  the 
glaaji  be  locally  heated.   Tbe  change  of  color 
product  b^  the  applicatioa  of  iee  to  the  out- 
side of  the  bidh  Is  always  in  the  direction 
oorresponding  to  a  drift  of  the  absorption  band 
towards  the  red  end  of  the  speotnim.  A  purple 
film  which  has  an  absorption  band  in  the  yellow 
beoomea  blue-groeu  when  cooled,  the  absoiptioa 
band  moring  into  the  red. 

The  cause  has  been  found  to  be  a  oondenaai' 
tion  of  the  tmoe«  of  volatile  hydrocarbons 
(derived  from  the  metal)  on  the  colored  film, 
tiraa  immening  the  pertidaa  in  a  Huid  of  hifl^ 

dielectric  constant,  the  effect  of  w''!!---*-  '.v  m!  1 
be  to  increase  the  capacity  of  the  system,  lower 
the  period  of  Tibration,  and  more  the  ngien 
of  absorption  trisvardn  the  red  end  of  the  spec- 
tnmv  This  was  proved  by  forming  the  film 
in  one  half  of  a  double  bulb  and  immersing  the 
otlu  r  half  in  solid  CO,  and  ether,  tiiva  bring- 
ing down  all  the  hydrocarbon  vapor.  The 
colored  film  was  found  to  be  no  longer  sensitive 
to  the  local  application  of  ice.  It  became 

sensitive,  however,  as  soon  as  the  lower  bulb 
was  removed  from  the  freezing  mixture  and 
warmedi  Sometitnea  the  film  beoomea  neari^ 
eolorl«>.s  wlicn  cooled,  the  absorption  band 
moving  out  of  the  visible  spectrum  entirely. 
Fibna  originally  pale  apple  green  beooine  deep 
violet  when  cooled,  the  color  being  as  deep  as 
that  of  denw  cobalt  plnnf.  Various  experi- 
ments have  been  tried  with  polarized  light  at 
diflnent  angka  of  incidence. 

The  pnjM?r  will  appear  in  full  in  the  Proceed- 
ings of  the  London  PhjfticaJ  Society  and  the 
PhUotophical  Moffotint.  0.  K.  Lbtb, 


nT!?CVflSrO}!  AND  CORRESPOyDEyCB. 

THE  MATHRMATICAL  THKORT  Of  THE  TOP. 

To  THE  EorroB  or  SoiBNoe;  'The  Mathe- 
matical Theory  of  the  Top,'  kindly  communi- 
cated for  me  by  Professor  Barus  to  SciXNCB  of 
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December  20,  WOl,  is  simpHfiod  much  further 
by  noticing  that,  as  the  velocity  of  £f  is  Wgh 
dn  *  perpoulieular  to  tlw  plane  OOK,  die 
ho<]o^'ra!>li  of  H  (turned  backwards  through  n 
right  aii^'le)  is  aimikr  to  the  projection  on  a 
Imiiontttl  plane  of  ^  path  of  a  point  C  on  * 
the  axil  of  the  top}  and  thus 

by  which  the  veetor  of  the  projection  of  C  is 
ilerivwl  from  the  herpollioJe  curve  described 
by  the  vector  Oil  of  resultant  angular  momen- 
tum by  neana  of  a  limple  difiiareDtiatien ;  and 

tliis  liolils  for  tho  pciifral  tup,  not  nicrcly  tho 
symnietricaL  I  take  this  opportunity  of  call- 
ing attention  to  aome  miaprintai*  aa  p  for  v, 
and  p  for  the  Woiorstrassian  sjnnbol  in  equa- 
tiona  (92)  to  (40).         A.  G.  Qbsbkhill. 

OaaWAKOB  OOLUOK, 

Woolwich,  Rno., 
April  7,  1902. 

smxH^a  'lost'  luvvaoupT  or  1826. 

Im  1826  Steiner  announced  that  he  had  a 
manuscript*  'Uber  das  Schneiden  (mit  £in- 
Bohlusa  der  Beriihrinig)  der  Ereiae  in  der 
ElxMif,  iliif  Schneiden  der  Kugeln  im  Rnnme 
und  das  Schneiden  der  Ereise  auf  der  Kugel* 
flacbe/  ready  for  print  The  subject  of  this 
paper,  treated  by  a  mathematician  like  Steiner, 
has  always  been  considered  as  of  fundamental 
importance  for  the  development  of  the  geom- 
etry of  the  eixdfli.  Since  the  death  of  Steiner 
(1863)  until  rpoently,  all  efForta  of  recovering 
this  celebrated  manuscript  were  in  vain.  In 
18M,  on  the  oeeaaion  of  the  oentennial  oeldmi- 
tion  of  Steiner's  birthday,  in  B«?rn,  Dr.  Biitz- 
boiger  found  a  box  in  the  ganet  of  the  library 
of  ibt  Naturforaehende  Geaeibehaft  in  Bern, 
oontaining  several  manuseripta  of  Steiner, 
among  which  wot  also  tits  eiw  tuppoaad  io  ie 

This  fact  is  also  interaating  in  connection 

with  Professor  Fiedler's  (Zii-if}]"^  investiga- 
tions on  cyclography  for  which  he  received  the 
Steiner  prise  from  the  Berlin  Aeademy  of  Sm* 
e^ce.  In  n  recent  letter  to  the  writer,  Fiedler 
remarks  that  he  was  in  posseaaion  of  ^e  prin- 
eipka  of  cyclography  (treatmmtt  of  geomet* 
rical  problems  hj  meana  of  eiidea)  alnaadr  is 
'These  have  atrsa^  beea  eorreeted  (see  8oi< 

KITOE,  XV.,  p.  440).»El>IXOB. 


nnd  tliat  he  waited  for  tlie  piihlication  of 
Steiner's  collected  works  by  Weierstraaa  in 
1881,  becanae  he  expested  to  find  in  it  a«id 
paper  and  Pteiner'fs  corroVtoration  of  his 
(Fiedler's)  results  by  a  similar  method.  The 
inspection  of  Steiner^  mannacript,  found  in 
1896,  shows  however  that  it  does  not  contain 
tlie  slightest  trace  of  Fietller's  luetliod.  Fied- 
ler ill  therefore  the  founder  ui  cyclography. 
UmvDsm  or  Ooumasa    iutKOiiD  Em ob. 

AS  intPUBUSHSD  LEmS  BT  RAriKBSQVB: 

To  THE  Editor  of  Scienob:  During  the  resi- 
dence of  C.  S.  Rafincsque  in  Sicily,  after  his 
iirst  four  years'  stay  in  America,  he  was  in 
frequent  correspondsDOB  with  Ameriean  botsn- 
ists.  From  them  he  eonstnntly  soupht  for  eol- 
l«ction«  of  local  plants,  offering  Sicilian  and 
other  Eiuopean  plants  in  exchange.  The 

letters  were  written  by  Kafinesque  during  the 
periodof  greatest  mental  strengthand  activityr 
and  henoe  aaam  to  iOuatnte  certain  phases  of 
his  mental  life  in  a  moat  interesting  and  in- 
stnietivp  manner.  T.cttersi  of  tliis  ])eriod  tteem 
to  be  quite  rare  and  the  following,  presented 
me  in  copy  by  Mr.  Onrtia  G.  Uoyd,  of  Oin- 
ciniuiti,  with  permission  to  use  it  as  I  should 
wish,  seems  to  well  illustrate  in  the  case  of 
Bafineaqne  hia  methoda  of  enridiins  hia  own 
herbarium.  So  far  as  I  have  any  information 
in  the  matter,  Rafinesque  always  fully  repaid 
these  exchange  debts — thus  setting  a  most 
commendable  example  to  others  who  may  be 
Mesa  eccentric'  thnn  the  Sicilian  botanist. 
The  letter  was  written  to  Dr.Manasseh  Cutler, 
then  of  Ibaaadiuaetta,  but  more  recently  of 
Ohio,  and  seeni-*  to  c<irifiriti  our  general  view 
that  Rafinesque  was  an  inveterate  collector 
and  that  he  used  ereiy  known  honest  meana  to 
inorsase  the  number  of  sheets  in  his  herba- 
rinm.  The  letter  was  written  in  1806  and  is 
interesting  of  itself.  I  send  it  to  you,  think- 
ing some  readers  of  SciEXCE  may  be  interested 
iti  ir  t1<  rough  their  Imowledge  of  the  'eeoen- 
Iric  nntiirnlitiL' 

BWMKLTK,  N.  T.,       B.  EUSWOftTH  OaLIi, 

Hareh  2»,  MOe. 

Pauemo,  gnd  M«tf,  tim, 

Dear  Sir: — 

I  confirm  what  I  had  the  ptsasurs  to  write 
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,  you  per  Alfred  Capt  Felt,  and  another  oppor- 
tunity ofiferin^r  fur  Salem  I  cannot  help  cn- 
treatixm  you  again  to  have  the  goodness  to 
eomplsr  with  my  wqtiMt  of  oolleotiiiff  and 
Fmditit'  tnf  soiiu'  of  your  most  curious  plants 
and  particularly  such  I  have  pointed  out  in 
my  former  lettera!,  ih»  ntimerouB  opportuni- 
ties from  Salem  and  Boston  to  this  place  will 
afford  you  eveiy  faeilily  in  forwarding  me 
same. 

I  am  still  expecting  to  heir  from  you  if  you 
got  the  plants  I  Ifft  for  you  »t  Francia  Hotel 
and  bow  you  like  them.  If  you  have  an 
European  Herlnvium  or  wish  to  make  one  I 
am  Tfady  to  forward  you  sp«*imen8  of  the 
finest  and  nicest  Italian  and  Sicilian  plants 
in  letmiL  from  tiieee  I  imwmli  from  you  uid 
heg  yw  will  in  efenythiiv  di*  in 

my  power. 

i'lease  to  rcmcinlKjr  aho  to  forward  mo 
Suplt.  you  promised  me  of  the  plants  you  have 
found  in  your  Northern  States  since  tlic  publi- 
cation of  your  paper  in  the  American  Acad- 
emy TkwnaafltioDfl. 

I  would  entreat  you  to  include  in  the  plants 
you  Quiy  send  me,  particularly  those  bolooginK 
to  tbe  tribe  of  Orriiideeii»  Greminwen,  CbU- 
mariiB,  Muci,  Algaj,  ete.,  M  they  are  pe^ 
ticularly  interostinK  to  me  and  I  know  you 
have  well  dclermiued  a  uumbor  of  tliciu 
throoffh  Dr.  Muhknbeig'a  means. 

I  should  like  to  know  the  botanical  names  of 
all  your  Cherries,  Vaccimums,  etc.,  or  a  sketch 
of  tii^T  deeeriptioiii  (siiioe  yra  only  mentioned 
their  viilgar  name  in  said  paper)  to  enable  mo 
to  discover  it  if  you  caimot  send  them  in 
nature  with  the  fruits  or  fiowen. 

I  am  most  ameerely  and  with  the  most  gnte* 

ful  wishes. 
Dear  Sir, 
Tour  meet  obedient  senrantt 

0.    S.  TlAFIN'KfigitE, 

Care  ilr.  Bibbs  Conpit* 
Un  Admer. 
Db.  ILkiiABSEH  Cutler,  PaleraM. 
Hamilton, 
Near  Salem, 
IDtfHMihlUeUl. 

favorc'il  by  Mr. 
Th,  Bancroft. 


'jtODULBS*  IN  O0U>BU>  BLOOD  OOBPUSOLBS. 
'Nodules'  in  mammalian  colored  eorpuMles, 
such  as  those  roferred  to  by  Professor  Mac- 
loskie,  were  deasribed  by  Mr.  Victor  Honley. 
of  London,  in  an  address  delivered  on  May  i, 
1897,  at  a  meeting  of  the  'Aiztlicher  Veiein'  at 
Hambnig:  B«  did  not,  however,  obaarre  dism 
in  all  the  corpuscles,  but  only  in  sonw.  In 
bis  paper,  published,  I  tliink,  in  one  of  the 
volumes  of  collect^  papers  from  the  Phys- 
iological Laboratofy  of  Univemity  OoBegi^ 
London,  he  mentions  that  Arndt  saw  granules 
in  the  red  coipuacles  which  stained  with 
roeUiyl  Tiolet.    Hordey'is  ewn  obseur? atiom 

were  made  liy  the  intra  vitam  nietliyleno  blue 
method.  In  connection  with  my  work  <n 
hemolysis,  carried  on  during  ^  past  fifs 
years,  I  have  had  frequent  opportunity  to  ob- 
w^rve  (hat  whei  nietliyleno  blue  is  ndde<l  to 
blood  laked  in  various  ways,  blue  gnmuks 
genenlly  situated  eooenferically  are  x«e«aU 
in  tome  of  the  ghaeli.      0.  N.  BncwAKt. 

A  MUD  SHOWER. 

To  THE  Editor  of  Science:  On  Saturday, 
April  12,  at  noon  thorc  occurred  what  has  aptly 
been  called  a  'mud  shower.'  Collars  and  ahirt 
fronts  were  spattered  with  dirt  It  lasted  only 
a  few  minutes,  but  was  sufficiently  unpleasant 
to  create  conaiderable  diaoomfort  Window 
glasses  on  the  western  exposure  of  houses  were 
covered  with  thousands  of  drops  of  dirty 
water.  An  enmination  of  these  dropB  widi  a 
simple  microeoope  ebttwed  what  appeared  to  be 

little  membmnoHS  bap»  containing  prains  of 
dust.  The  duitt  particles  were  black  with  occa- 
sional inataneea  ef  yellow  and  a  few  of  red. 
The  atmofipbcrc  nt  the  time  of  the  shower,  and 
before,  contained  considerable  dust.  This 
phenomenon  whbiiis  to  give  a  strihing  eonfirma* 

tion  of  (lie  dust-nudear  theory  of  the  forma* 
tion  of  rain  drops.  J.  W.  Mooaa. 

Lsvanm  Ooum^ 
KMHOHf  Pa. 

THE  'PinrKLY  PEAR.* 

To  THB  Editor  of  Science:  On  page  598, 
issue  of  April  11, 1903,  is  printed  tbe  item  that 
tbe  Qovemment  of  Qucenland  has  offered  a 
reward  of  l^fi.fKX)  for  the  invention  of  some 
sstisfactoiy  means  of  destroying  the  'prickly 
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pear.'  If  this  refers  to  (he  cotii'tion  ^Ilssouri 
cactus,  would  it  not  be  well  to  follow  the  Mexi- 
can in  makiiig  it  m  tweful  food  for  eatde  and 
sh<H?p,  hj  cuttirpr  ilif  ])lant  to  the  ground,  and 
throwing  it  on  pilee  of  dry  bruah,  which  are 
£red,  and  the  ipinM  aooidied  oft,  vibenk  it  is 
SNatlj  lalialMd  by  the  stock. 

Oguju^  JL  Stbbmbbiio. 
LAwanrcB,  BLaMAa. 

TBI  flONO  or  MBDfl. 

To  TUT.  EniTOR  or  Science:  Borne  time  ago 
Mr.  W.  £.  D.  Scott  contributed  to  SasMOB  an 
article  upon  the  B009  of  bifdai  dzawinc  tlw 

conclusion  that  when  iijoIate<l  £RHn  tbsir  Idsd 
birds  would  originate  a  song. 
In  the  building  in  wUdi  my  office  is  looated 

there  is  a  canary  that  naa  taken  from  ita  par- 
ent bird  when  quite  yonn^,  and  Rrew  to  adult 
age  entirely  isolated  frum  other  birda.  It  has 
a  song  of  its  own  made  up,  aa  nearly 
as  I  can  rli'--*iTi^;i-1\  of  ti'it  three  tones  sung 
as  a  phrase  of  seven  notes.  While  the  song 
euggeate  -Uiat  of  the  ordinaty  eanaty  it  la  not, 

I  would  say,  actually  any  part  of  it;  it 
sometimes  used  singly,  though  generally  re- 
peated seveml  tinica»  and  dura  ia  little  if  any 
▼axiatioa  from  the  original  phrase  or  foidk 

WaiffB  Sb  KeuiBT. 

TBB  OOHQBB  CBL. 

To  THE  Editob  or  Science:  The  U.  8.  Na- 
tional Muaeum  has  raeendy  vaaaiTed  from  the 
New  York  Aquarium  a  specimen  of  the  larval 
form  of  the  conger  eel,  which  was  captured  in 
Oraveeend  Bey,  N.  Y.  It  meaaoxea  fottr 
inches  in  Icnpth  and  ia  in  a  (?ood  state  of  pre- 
servation. Another  specimen  recently  aeut  to 
the  Aquarium  was  tdien  on  the  New  Jemy 
coast. 

Althongh  the  adult  conger  ool  is  common  in 
New  York  waters,  the  Leptocephalua  form  has 
been  recorded  hot  rarely.  Bn^voort  recorded 
it.s  ocfurrcncc  in  the  vicinity  of  New  Yoric 
City  many  years  ago. 

B&nroM  A.  Buir. 

U.  S.  National  Museum, 
Wasuikcton,  D.  C, 
Apiil  to,  IWtt. 


CORIIE8PONDENCE  OF  THE  LATE  PROFESSOR  LElOr. 

To  TUE  EiMTon  or  Scikmcb:  The  undersigned 
haa  been  coUeeting  for  aome  time  the  oon«- 

Bpondence  of  the  late  Professor  Joseph  Leidy. 
Before  the  same  is  published,  ho  would  be 
indebted  for  any  audi  which  may  be  in  the 
possession  of  the  readers  of  Science.  Celt 
will  be  taken  to  return  the  originals  ii  rO> 
queeted.  Kindly  address, 

Db.  Joacra  Lin>r. 

ISIO  Locust  Street, 
Puii.ADti.pmA,  Pa., 
April  81,  IMe. 

gaosm  Atmoum. 

TIB  BTOBOLTan  AMD  STIITIUMIS  Of*  RBTL 

BfTYRATE  BY  PLATOfM  BLACK. 

Kaotlb  and  XiOwcnhart  liavc  shown  that  the 
catalytic  action  of  the  enzyme  lipase  is  reroi- 
ible,  I.  e.,  that  it  accelerates  not  only  hydrolysis 
of  fata  into  fatty  acid  and  alcohol,  but  also  tho 
synthesis  of  fats  from  fatty  acids  and  alcohol 
(f7Aaimeal  Swt,  Pebruaiy  8, 1901-llarah  U. 
1901). 

In  an  inirestigation  on  the  action  of  enemas 
whidi  Ibegau  over  a  jear  ago  at  the  auggeataam 

of  Professor  Loch,  it  occurred  to  us  to  try  ex- 
periments with  platinum  blade  as  the  aotiTe 
principle  in  place  of  lipase. 

I  found  that  platinum  black  acts  quite  com* 
parably  to  lipase.  Platinum  hlaek  liydrolyzea 
ethyl  butyrate  as  well  as  syntheaizes  it  from 
butyrio  add  and  ediyl  alcdiol 

In  my  cxpcrimeniB  the  foOowiag  obief  facta 
were  found ; 

li  Platinum  black  hydrolyzes  ethyl  butyrate, 
as  is  shown  by  the  constant  and  definite  itt* 
crease  in  the  acidity  of  the  solution. 

2.  i'he  velocity  of  the  action  is  a  function  of 
temperature,  «.  e..  an  increeae  in  temperatnra 
from  0°C.  to  lO'C  is  nocompanied  by  a  OOVN^ 
spoodingly  increased  hydrolysis 

8.  Tlie  vdocity  of  Ae  reaction  ia  a  function 

of  the  fiunntity  of  the  platinum  black  used;  but 

independent  of  the  quantity  of  ethyl  butyrate 

4.  Fhltinum  black  synthesizes  butyric  acid 
and  ethyl  nlcohnl  into  cthv1  h^tyrato.  The  odor 
of  ethyl  butyrate  appears  in  a  short  time  and 
inereaaaa  with  the  increase  in  tine. 
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5.  The  t-atalytic  action  of  platinum  black  is 
diininjghcd  tlirougb  the  addition  of  email 
quantiti«s  of  lluwe  whieh,  aeoording  to 

Kastle  and  Lnwpnhiirt,  interfere  with  the 
catni^tic  action  of  lipase^  «.  ff.,  potassium 
^anid^  hydrogen  cyanide,  phenol,  nereurie 
ohloridcv  aalicylio  acid,  silver  nitrate^  ohloro- 
form,  sodium  fluoride  and  others. 

In  all  the  ezperimenta  bacteriological  pre- 
cautions wero  used  to  cxdude  the  posaiblo  in- 
fluciieo  «{  Lucteria  in  these  r*>sult<.  Control 
experiments  showed  that  the  above  liydrolytic 
and  aynthetie  aetion  did  not  ooour  in  the  ab- 
sence of  platinum  Mm  k. 

iiy  sinoere  thanks  are  due  Professor  Loob 
for  hia  balpful  and  valuable  suggwtioins  in 
these  eqwrimentfl. 

A  full  report  of  these  experimeuta  will  ap- 
pear in  the  American  Journal  of  Physiology. 

HOOB  NUMlf . 

Hvix  PHvaiaioaiOAi.  LAaoBAXOBr, 
Utnvoairt  or  Cbicaoo, 
April  12,  1902. 

m  JMnnoH  ootcwmm  ow  bh>  uvhu 

Tub  JadcflOtt  stage  of  the  marine  Tertiary 

appears  on  the  Red  River  in  Louisiana  at  three 
points,  known  to  the  writer  from  reoent  in- 
9eetton.  The  northemmoet  onterop  is  the 
vell-knowa  long  low  bluff  at  Montgomery, 
which  is  probably  the  moat  extenaiTe  and  pro- 
lific exposure  of  the  stage  now  existing.  The 
fossils  are  oratained  in  profusion  in  a  li^t. 
blue-frray  argillneeoiw  marl,  tho  bed  being  some 
six  feet  in  thickness  and  having  a  very  pro- 
nonneed  even  dipb  thrangh  the  appmsimataly 
quarter  mile  of  exposure,  of  about  one  foot 
in  fifty  along  the  straight  course  of  the  river, 
whicli  is  here  nearly  due  aoudi,  until  it  die- 
appears  beneath  the  surface  at  low  water. 

The  next  exposure  occurs  about  a  mile  and 
a  half  below  the  Montgomery  outcrop,  on  the 
estate  of  Mr.  T.  W.  Kimbrel.  These  b^, 
vrliirh  nre  nl-s-i  exposed  along  a  line  bearing 
but  a  few  dcigrees  east  of  south,  have  so  slight 
a  dip  that  they  appear  to  be  praetioally  hori- 
zontal to  the  evG  end  are  composed  for  the 
greater  part  of  greenish-black  and  brick-red 
clays.  This  deposit  is  not  so  rich  in  speoiea 
as  the  Montgomery  bed  and  is  much  more 


liinitiM]  in  horizuntul  extent;  it  bears  neariy 
due  soutii  from  the  Montgomery  bed. 

The  third  eoqMeiiM  oooufa  at  the  MStam 
base  of  the  hipli  and  very  picturesque  bluff, 
more  than  a  mile  in  length,  about  three  miles 
below  the  Kimbrel  beds  and  limiting  tbe  es- 
tate of  Mr.  John  Young,  and  is  in  like  man- 
ner composed  of  blackish  and  red  days;  it 
beers  about  thirty  degrees  south  of  east  from 
the  Kimbrel  deposits  and  may  be  ktiuwn  jis 
the  Youn;,''.s  lUiiff  1)0<1.  Both  the  Kimbrel  and 
Young's  Blull  budis  arc  characterized  by  a 
profusion  of  a  large  Pinna  and  of  FsnericOfifMa 
jifanirrix'rj,  Vohififlfhis  and  Pseudoliva. 

The  Kimbrel  bed  belongs  to  a  horiaon  no- 
tieeably  distinct  from  ihe  If ontgomeiy  ool- 

crop  and  contains  inimenflo  numbers  of  an 

extremely  minute  Lueina,  which  is  without 
doubt  one  of  the  imalleit  known  biTaliea.  it 

is  snborbicular,  generally  a  little  higher  than 
long,  eliffhtly  inequilateral,  with  the  p'^stprior 
side  more  broadly  rounded  than  the  amt^rior, 
stmngly  inflated,  thick  and  heavy  in  sub- 
stance, with  tho  hlngo  thick  and  strong,  all 
the  cardinal  teeth  large,  and  the  lateral  teeth 
also  very  lliiek  and  abnoat  equidiataint  from 
the  cardinal.  The  beaks  are  small  and  mod- 
erately elevated,  the  lunule  kmg,  narrow  and 
rather  iU-^efined.  The  ventral  edge  ia  ereuft* 
late  within  and  the  exterior  surface  martad 
with  feeble  close-set  lines  of  growth  and  gen- 
erally also  three  or  four  deep  conoentrte 
gwoTsa  of  arnaled  gnwth.  The  length  of  the 
largest  valve  in  an  extended  series  is  1.34 
mm.,  the  height  1.4  mm.  It  may  be  called 
iAteina  atoma,  and  ia  bvonglit  fovwafd  willi  a 
name  at  the  present  time  because  of  its  impor- 
tance in  being  the  charaoteristio  f  oesil  of  the 
Kimbrel  honson. 

It  is  impossible  at  present  to  state  the  num- 
ber of  feet  of  strata  separating  this  horizon 
from  the  Montgomery,  for  it  is  probable  that 
the  latter  stratum  changes  its  dip  shortly 
after  disappearing  I  rl  n-  low  water,  but  there 
are  several  changes  in  tho  nature  of  its  fos- 
sils that  indicate  eonmderable  lapse  of  timSb. 
This  is  shown,  for  example,  in  Venerieardia 
planicoata,  in  which  the  hinge  seems  to  be 
leas  developed  and  tli*  enbatanoa  of  tibe  entii» 
shell  thinner,  and  in  VolmtiliA$$t  whara  ti» 
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columeUa  usually  has  two  ioldB  instead  of  the 
t^BW  iriiioh  is  the  imrailiag  state  at  Mont- 
gomery. These  differences  also  hold  good  with 
the  same  species  as  found  in  the  Young's 
Bhiff  bed,  whkh  uoM  be  vwy  nearly  ^nr 
chronous  with  the  Eimbrel  bed,  but  the  for- 
zner  is  Devertbelees  sufficieaUy  distinct  in 
horison  to  hare  dereloped  another  eharaoteria* 
tic  speoiea  of  Lucina,  occurring  there  very 
abundantly.  It  is  also  veiy  mintttQ*  though 
•  little  larger  ihan  oloflia  end  aaj  hm  amed 
ptrminuia. 

This  epeciea  is  euborbicular,  ponprally  a  lit- 
tle longer  than  high,  leas  iuliated  liiuu  atoma 
end  much  thinner  in  substance,  similarly  in- 
equilateral and  more  broadly  rounded  behind, 
with  the  lunule  much  deeper  and  more  evi- 
de&t  and  only  alifl^tly  more  than  twioe  a*  long 
as  wide.  The  hinge  is  much  thinner  and  the 
lateral  teeth  are  aimilarly  placed,  but  much 
veeker.  Th»  ventral  edge  is  limiliir^  ameor 
late  and  the  external  surface  has  mudk  mOM 
evident  closo-aot  and  sublamelliform  lines  of 
growth,  the  deep  grooves  of  arrested  develop- 
mentk  when  present,  being  generally  limited 
to  the  ventral  portions.  Tlin  It  npth  of  the 
largest  valve  before  me  is  1.55  mm.,  the  height 
1.46  mm. 

Tt  is  probable  that  tl-iP<;r  two  speciee,  to- 
gether with  such  forms  as  «mithi  and  efcoc- 
CmwMit,  should  be  eonrideied  generietlly  db- 
tinct  from  Lucina, 

The  bed  at  Montgomery  contains  myriads 
of  the  very  small  pelecypod  Ah^miM  minuhu, 
which  may  be  considsNd  one  of  its  charai^ 
teristic  species  when  comparing  it  with  the 
upper  horixons,  but  no  example  of  KellieUa 
hmHgtri  Meyer  chwaeteriBtic  of  the  depoeita 
at  Jackson,  Miss. — or  of  the  two  minute  Lu- 
eiuBb  cluiracteriziiig  the  overlying  Kimbral 
nd  Touag's  Bluff  beds,  eoidd  be  fbond.  la 

the  Kimbrel  deposit  Alveinus  mtnutiLS  be- 
comes extremely  rare  and  one  Sfiocimea  of  the 
JTeBieR*  ww  obtainedL  NeillMr  eould  ba 
foaad  in  tiie  Young's  Bluff  outcrop,  although 
this  was  not  so  thoro\ighly  examined. 

In  venturing  upon  a  suggestion  of  correla- 
tiOtt  wHil  UttB  beds  at  Jackson,  Vila,  it  wonig 
proper  to  consider  the  Montgomery  outcrop 
as  virtually  synchronotis  with  the  Dty  Creek 


deposit,  and  the  Kimbrel  bed  as  well  above  the 
Moody's  liranch  beds.  The  ToWBg'is  Blvff  bed 
is  still  higher,  but  neither  seems  to  have  devel- 
oped any  of  the  purely  Bed  Bluff  species,  ai- 
thou^  UthokgleaBy  tfasy  botb  eppsev  to  b* 
somewhat  similar  to  that  wcll-knnwn  deposit 
in  Missiwippi.  As  these  greeniah-black  days 
are  however  eimilar  to  tiioae  iriddi  also  <hu- 
actorizo  so  much  of  the  Lower  Claiborne  in 
Louisiana,  vety  little  can  be  inferred  from 
sadi  resemiblances.  la  tmelk,  fitiiological  dmr- 
acters  stand  for  very  litds  in  the  strata  of 
the  southfm  Tfr*^iary,  except  in  a  ff^vv  in- 
Stances  and  the  paleontologiual  are  cue  only 
anas  thet  esa  genarsUy  be  depended  upon. 

Tboi.  Lb  Osiir. 

St.  Lovu,  Missocb, 
Mush  11,  IMI. 

n»  MousHCLATtnui  or  taz  MOMorHUBurx 

WoBKiKO  over  the  Monophlebina  for  Wyts- 
man's  'Genera  Insectorum,'  I  find  myself  able 
to  recognise  six  genera  out  of  about  fifteen 
which  have  been  proposed.  These  are  Mono- 
phlehus,  Stifftnacoeeu*,  Lophoeoeeut,  Ptdmo- 
coccut,  WaUcwiana  and  letrya.  At  present  I 
em  nanble  to  sspexnte  OrtpHurif^  ham  Palmo- 
coeeua  and  the  latter  is  connected  ^^y  Intely  die- 
oovered  forms  with  Wottsrioiwi,  so  that  it  be- 
oonMS  diflfoidt  to  iniHoste  sharp  generic  liBiits> 
These  insects  are  very  widely  distributed  and 
ancient  forms,  going  back  at  least  to  the  Ter- 
tiary, one  apeoies  ooourring  fossil  at  Florissant. 

Ifr.  Ntwitsod,  in  describing  Walkeriana  ptir- 
iinax  (P.  Z.  S.,  1900.  p.  948),  says  he  at  one 
time  'thought  the  insect  might  form  the  type 
tAtiVtm  gsttns  vndsr  lihs  nama  ^spidoproefKs/ 
but  has  decided  for  the  present  to  leave  it  in 
WaUceriana.  Now  this  creature  forms  at  least 
«  good  seetioB  or  stibgenns  foot  wlueh  we  assd  a 
name.  I  am  taking  up  Aspidoproetut,  as  of 
Newstead,  but  am  a  little  imcertain  whether  I 
have  the  right  to  do  it  I  should  like  to  have 
tfw  opinion  of  other  naturalists,  whether  a 
name  introduced  as  cited  is  to  be  regarded  as 
published.  Oymnoeoeciu  Douglas  was  intro- 
dused  in  the  same  way  and  is  now  current 

Some  other  r-pw  aectiona  have  been  fnjnd 
neeewsry.  If tmomsrya,  with  Q-jointad  female 
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antemuB,    inelttdM    Palaoeotcut  htmptim 

(Ckll.)-  Monophlebiilus  with  7-jointed  female 
antennw,  include*  MonophUbm  futcut  Mm- 
ML  Tbm  Limwan  Coee%u  caeH  Imooidm  Jf oih 
ophlehu$  eaeU.  Maakell'ti  supposed  MonophU- 
bus  hurmeisfi  ri  from  Japan  (ITrafW.  N.  Z-  Itut., 
XXIX.,  p.  237)  becomes  M.  ma$k«Ut  and  b®- 
kngi  to  tiw  Metiioik  Droaicha. 

T.  D.  A.  CooKiRBiib. 

BOIENTIFIC  AOJA'H  AAA  \£WS. 
A  BECKPTIOS  in  honor  of  Lord  and  Lady 
Kfllrin  was  given  at  Columbia  Univienity  on 
thp  evening  of  Aj-ril  21.  Over  2,000  priest* 
were  pnweut,  including  many  eminent  men  of 
seionoe.  Fro^BBBor  F.  R  Oradnr  fweaided, 
:iri  1  n  ]i!rr'--isr-8  of  wolconie  were  inaJe  by  Prt-^- 
ideut  2«ichola3  Murray  Butler  on  behalf  of 
Oolumbia  ITiiiTenity,  by  Frofwsor  Elihu 
Thomson  on  behalf  of  the  Institute  of  Elec- 
trical Engineers,  by  Professor  A-  O.  Webster 
on  behalf  of  the  American  Physical  So- 
ciety, and  by  Professor  R.  S.  Woodward  on 
behalf  of  the  American  Association  for  the 
Advancement  of  Science  and  other  societies. 
Lord  Xelvitt  xtplied  in  an  addieaa  about  half 
nn  li-'ur  in  loufrth,  in  the  course  of  wbicli  In- 
referred  to  his  several  Tisits  to  America  and 
ihe  great  progreaa  thnt  had  bem  made  by  this 
country  in  the  applkatkms  of  electrical  sci- 
ence. Lord  Kelvin  is  expected  to  visit  Coniell 
University  on  May  2,  where  he  will  address  the 
atudonf?  and  attend  a  reception  given  by  Dr. 
R.  n.  Thurston,  dean  of  Sibley  College.  Lord 
Kelvin  appeared  before  a  congressional  coni- 
mittae  on  April  U,  to  advocate  the  bill  intro- 
ducinp  the  molxie  flgrrtem  of  and 
measures. 

Mb.  M.  H.  Saville  will  return  to  New  York 
in  May  after  a  sueeeaaftil  jnnts^t  woA  of 

excavation  in  tlie  Zupohvan  tombs  of  Cuila- 
pam  near  Oazaca,  with  the  Loubat  Expedition 
of  tfao  Ameriaan  Hnaoaoi  of  Nfttoral  History. 

PaMBPPiT  A.  8.  DupsB,  of  the  TTnivecsity 

of  Illinois,  has  in  view  of  his  illne«  been 
given  leave  of  absonee  by  the  tnistw. 

pRomsoR  F.  L.  Washbubn,  of  the  Univer- 
ittif  of  Oregon,  has  been  elected  etato  ento- 


mologiat  of  Miimeaota,  aaooeeding  tiie  bte 

Otto  LuKK"  r. 

Tin:  iioard  of  Health,  New  York  City,  has 
inuioasod  the  salary  of  Dr.  Hcmumu  M.  Biggs 
from  $2,500  to  $B,000  per  year,  and  dianyed 

bis  ofTI.-ial  tillo  from  director  of  the  baelerio- 
logicul  deparment  to  medical  officer. 

CoMUUSiONEa  Ledouje:,  of  the  Board  of 
Healtli  of  New  Toric  City,  baa  given  out  the 

following  iippointnienta  to  honorary  i.(!if<Ts: 
Daniel  Draper,  PLD.,  ooD«ulting  meteorol- 
ogist; Gerage  Henry  Fox,  dermatologist; 
Stevenaon  Toiwle,  sanitary  engineer;  Clarence 
C.  Rice,  MJ).,  laryngologist ;  Arthur  B.  Deuel, 
M.D.,  attending  otoli^ist,  and  George  F. 
Schndy,  M J).,  oonnJtiitg  suigeon. 

Dr.  Chahles  K-  Mills,  professor  of  nervous 
diseases  in  the  University  of  Pennsylvania, 
gave  a  dinner  at  the  Univereity  Olub,  Phila- 
delphia, on  April  13,  in  honor  of  Dr.  William 
Aldren  Turner,  of  Loudon,  the  neurologist, 
and  his  brother.  Dr.  Logan  Turner  of  Edin- 
burgh, the  laryngologist.  They  ara  the  aona 
of  Sir  William  Turner,  the  eminent  anntonuat 
of  the  Univereily  of  Edinburgh. 

Letters  have  been  received  from  Mr.  Harry 
de  Windt,  who  is  attempting  to  make  a  land 
expedition  across  Berinp  Strait.  At  the  end 
of  F^ruary  he  was  on  the  upper  Yana  River, 
eiz  hundred  mike  north  of  Takutdc 

Mr.  S.  M.  Vauclaik,  General  Superinfteiid- 

cnt  of  tbo  Baldwin  lAU-omntive  Works 
adelphia,  and  inventor  of  the  Yauclaia  Com- 
pound Locomotive^  leetuxed  before  the  engi- 
neering societies  of  Lehigh  University  on 
Thursday  evening  on  'The  Locomotive.' 

TuE  committee  of  tlie  Medical  School  of 
the  Johns  HopldnB  UniTOfsity,  eppointed  to 

erect  a  memorial  to  the  Info  Dr.  Jwise  William 
Lazear,  who  lost  his  life  as  the  result  of  an 
esperiment  on  the  tianamiaaum  of  yellofw 
fever,  reports  that  iutiBcient  money  has  been 
subscribed  to  erect  a  memorial  tablet  and  to 
establish  a  library  fund  for  the  purchase  of 
wo^  lelatang  to  tMpical  diaeaaee. 

T.  Rtkri.ino  Wortov,  ex-Seoretary  of  Agri- 
culture, died  at  his  home  at  Lake  Forest  on 
ApfaST. 
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M.  Alfred  Cornu,  the  eminent  physicist, 
aiuce  1867  professor  at  tboil^le  poljrtechjuqae» 
Paris,  has  died  at  the  age  of  sixtj-one  jears. 

Tiijc  Auicrican  AliitJieuiatical  Society,  at  ita 
recent  meeting  in  New  Yoik  City,  authoruad 
the-  ostablishment  of  a  section  of  the  Socir'y  on 
the  Pacific  coast.  It  is  expected  that  ibe  new 
seetiMi  wiU  be  oiftniieil  at  San  Fraaoifloo  on 

The  Royal  Geographical  Society,  London, 
has  established  a  gold  medal  for  geographical 
research,  to  be  called  the  Victoria  medal.  The 
first  award  has  been  made  to  Mr.  EL  O.  Baven- 
stvin  for  his  work  in  scientific  cartography, 
and  especially  for  his  map  of  east  central 
Africa. 

The  Catalonia  Academy  of  Uedieiiie,  at 

Barcelona,  offers  a  prize  of  nhoTit  $600  for  the 
beat  essay  on  the  comparative  histology  of  the 
fovea  oeatnlw,  to  ba  ivoeiTed  b«fai«  the  end 
of  tha  pt'OMmt  joar. 

TuE  marine  laboratory  which  the  Prince  of 
Monaco  has  built  at  Monaco  is  now  nearly 
complete,  and  will  soon  be  ready  for  use.  It 
is  understood  that  naturalists  of  all  nationali* 
ties  will  be  welcomed  to  work  at  the  laboratory 
and  that  the  eqiiipiiiont  will  tje  very  complete. 

Mb.  Akokew  Cabneoie  has  infonned  the 
mayor  of  Stratfoid-on-ATOiii  ihat  ba  will 

defray  the  total  cost  of  a  library  and  reading- 
room  for  the  town  if  tha  ooiporatioiii  will  pro- 

vide  a  suitable  site. 

Wk  have  alreatiy  noted  the  bill  before  Con- 
greaa  appropriatiiv  $10,000  to  eatabUsh  a 
biolopicnl  station  on  the  Great  Lakes.  Pro- 
fessor Jacob  Koighard*  to  whom  the  move- 
ment is  ehiefljr  due^  writes  as  f oHom  in  regard 
to  the  impoclanoe  of  tbe  station: 

The  purjiosi'  of  sucTi  a  station  wonlil  lie  as  fol- 
lows: (1)  The  investigation  of  the  problems  con- 
Bceted  with  the  fl>h«riM  of  the  Great  Lakes 
throTijrhotit  thfir  pxtrnt.  Stirh  work  s-liould  bo 
largely  exp«riiiit?(itdi  like  that  of  ugriuultural 
experiment  ittation».    These  problems  are: 

<•)  Breeding  times,  places  and  oooditiou  of 
the  fislwa. 

(6)  Food,  feeding  haliita,  fosdiqg  gioinds  mmI 


the  migrations  Of  the  iaunatnia  and  adnlt  oosi* 

mercial  fishes. 

(o)  The  enemiM  of  the  commereia)  flabes. 

(d)  Special  studies  of  the  whitefish  and  stur- 
geon, which  are  decreasing  and  of  the  carp  which 
have  been  recently  intnidttoad  end  eBonBOOo  iiir 
crease  of  which  appiari  e  aaigus  prgUem  and  la 
u  |>osslble  danger  to  the  other  Hdies. 

(()  A  careful  study  of  tlii!  p'ncral  biological 
conditions  surrounding  the  fishes  and  which 
appear  to  be  fevenbla  for  tholr  grawth  and 

rtpvelopment. 

Such  work  is  a  necessity  not  ouly  for  liuccassful 
artiflcial  propagation  but  for  a  proper  framing  of 
suitable  fisheries  laws.  Suob  woric  should  be  car- 
ried on  year  after  year  in  coaneotionwith  the  regu- 
lar work  of  the  United  States  Fish  Commisaion,  for 
the  reason  that  it  ia  not  only  germaae  to  ito 
invwtigatioBs  but  ssscntial  to  tho  aueeaee  of  Ito 
opurationa  and  to  the  prosperity  unfl  increase  of 
the  commeroial  fisheries.  Just  as  the  National 
Ooverameat  eapporto  laiga  nnmban  of  expui- 
mental  stations  in  the  interests  of  agriculture,  bo 
should  it  support  such  a  station  in  the  interest  of 
fish  culture,  an  stuaoMltMrsI  experimental  etatlan. 

Mas.  0.  P.  HmmMOioir  and  Ardier  IL 

Huntington,  Esq.,  have  provided  liberally  for 
the  continuation  of  the  work  begun  in  1899 
by  the  Anthropological  Department  of  the 
V  iicricsn  ICnBSum  of  Natural  History,  New 
York,  among  tho  Indians  of  ("alifornia, 
through  the  liberality  of  Mr.  Collis  P.  Hunt- 
ington. Seane  of  the  resulta  <A  tbe  work 
alroarly  Accomplished  by  the  Huntington  ex- 
pedition among  the  California  Indiana  have 
been  published  this  winter  in  Hie  Btilleltn  of 
the  Museum  by  Dr.  Roland  B.  Dixon.  The 
'Basketry  Designs  of  tbe  Indians  of  Northern 
California'  is  the  title  of  the  first  of  tbe  series 
of  pnblieations  issued  bf^  thia  eocpeditien. 

Db.  EoaAR  A,  Mearns,  Surgeon  U.  S.  Army, 
to  whom  tho  ^fuseum  is  already  indebted  for 
many  tiiousand  specimens,  has  recently 
donated  to  tiie  department  of  eondiologjr  a 
Inrcro  ?!prie<5  nf  gpociiUL-iH  illustrating  the 
littoral  molluscan  fauna  of  the  vicinity  of 
Newport.  Rhode  Island.    Through  the  gen- 

ernsily  <if  Pt'rcy  K.  Pyne,  Esq.,  the  ^fuw-nm 
was  enabled  in  March  to  purchase  two  un- 
published paintings  of  birds  by  John  J. 
Audubon.    Tbe  aubjeets  of  these  painting* 
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tiro  the  Jfyrile  WwUer  and  the  Ked-IW 

Mb.  J.  C.  Stkvens,  the  Ix)ndon  auctioiieer, 
told  on  April  14  the  oitomolopeal  and  ni- 
entific  library  of  the  late  Miss  E.  A.  Orraerod, 
and  on  April  Ifi  and  17  parts  of  the  collections 
of  buttariUflB  and  Inid^  nsito  and  eggs  f onned 
by  the  late  Philip  Crowlegr. 

The  American  Congress  of  Tuberculosis 
will  meet  in  Now  York  City  at  the  Hotel 
Majestic,  on  May  14,  15  and  lit. 

The  Second  International  Oongiess  for 

Electricity  in  Medicine  and  Radiography  will 
bo  held  at  iJorne  from  September  1  to  6,  1902. 

TuR  ABtronomical  Society  of  France  held  its 
annual  meeting  on  April  13,  under  the  pieai- 
denoj  of  IL  H.  Poincare,  who  made  an  addnaa 
on  the  piDgreaB  of  aatronomy  doxinc  the  year 
1901. 

Tbb  New  Yoric  Svenina  Post  quotea  aa  a 
aerioua  piece  of  newa  the  fdlowing  hem  a 

London  Journal : 

"Another  Anericim  marvel,  tboiigh  in  a  toully 
dlffereat  tiraetioo,  la  Will  Owln,  ihe  boy  surgeon. 
Before  he  foi\]i]  walk  he  was*  ijre-T'nt  at  nil  tlip 
operations  his  father — ^himself  a  clever  surgeon — 
nndertobk,  and  not  long  age  he  g^aed  Ua  oer» 
tiflcatp  at  tlic  Xinv  nrl<>:an«  Uiiivrrsity,  the  ex- 
aminers stating  that  he  was  the  cleverest 
oateolagiat  Vtuj  had  ever  met.  Though  onlj  aia 
ywmra  of  age,  be  is  eonsulted  by  patients  wbooe  age 
ia  ten  times  his  own,  and  his  iaeoaie  rtms  well  Into 
few  flgiMm** 


UyiVBBBITT  AVD  EDOOATiOVAL  VMWB. 

Mn.  JoiT>f  D.  RocKEFELLEB  hflsi  ffireti 
$1,000,000  to  promote  the  cause  of  southern 
education.  It  ia  nnderatood  that  it  will  be 
distributed  nnKmp  educntional  institiitions  by 
the  Southern  Educational  Conference,  newly 
organised  hj  Mr.  Bobert  0.  Ogden,  of  New 
York  Ci^. 

Planb  have  been  completed  for  the  new 

buildings  of  the  College  of  the  City  of  New 
York  to  be  erected  on  Amsterdam  Avenue 
and  ISSth  and  18»th  Streets,  at  •  cost  of 
12,100,000.    Fife  hvildinga  are  planned,  in* 


eluding  a  mechanical  arli  building  and  a 

chemical  laboratory. 

Amuebst  College  has  received  a  gift  of 
$15,000  for  the  endowment  fund,  the  income 

of  which  is  to  he  n>oA  to  itiereaaf  the  salazisa 
of  instructors  and  associate  professors. 

The  committee  of  the  corporation  of  Har- 
vard UniTersily  ai^inted  laat  December  to 

report  on  the  University  Library  has  recom- 
mended the  oonstruction  of  a  new  library 
building  to  ooat  about  $6S0,000. 

Trb  department  of  geology  of  Cornell  Uni- 
versity will  conduct  field  work  for  ten  woclo, 
the  headquarters  of  the  school  being  in  the 
Ileldorhcrg  moimtains,  near  Albany. 

^Ir.  W.  C.  Bray,  of  the  University  of 
Toronto,  baa  been  awarded  the '  1651  exhibition 
traveling  acholaralup*  for  teseaidt  in  ehem* 

ibtry. 

Db.  Kaymono  Dooge^  associate  professor  of 
pbiloeophy  at  Wesleyaa  Univarsiigr,  has  been 

appointr'1  professor  of  psychology. 

Dh.  James  Lpi  Ki;,  of  Yale  FniversitT.  haa 
been  called  to  an  assistant  professorship  of 
cbemistiar  in  the  Maasaehuaetta  Listitute  of 
Tedmology. 

Mb.  M.  de  K.  Thomp.non,  assistant  in  thp 
Rogers  Laboratory  of  the  Massachusetts  Insti- 
tute of  Technology,  baa  been  appointed  in- 

struetor  in  ele^'tro-eliQnustiy,  witb  leBVB  of 

absence  to  study  abroad. 

A  TWO  years'  course  in  pharmacy  and  u  four 
years'  course  in  pharmaceutical  chemistr.  iiave 
been  added  to  the  college  eurrieulum  of  North 
T>akota  Agricultural  Collepe.  Mr.  Charles  H. 
Kimberly,  of  Ohio  UniTersity,  has  t)een  elected 
inatmetor  in  pbamuMgr.  lOia  Marie  B.  Senn, 
professor  of  domestic  sckaMe^  reaigoB  at  the 

close  of  eollepe  year. 

Dr.  Uiiuo  has  been  appointed  professor  of 
physiology  in  the  University  at  Vienna,  and 
Dr.  Haussner,  of  Gioesen,  professor  of  matfae- 
rnHtics  in  the  Technical  Sehool  at  KarlTiihe, 
Dr.  Max  V.  Vintschagau,  professor  of  piij-s- 
ielogy  in  the  UniTeraity  at  Luiabriieik,  baa  re» 
tind. 
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THE  OBiOIX  OF  8PECIE8  BY  MUTATION.* 

Foam  yean  ago  Darwin*a  'Qrigiii  of 
Speeitt*  was  given  to  the  world.  Tlw  n\xm- 
l)er  of  those  who  witnessed  its  appearance 
gradually  dimimshes  year  by  year.  Few 
are  left  to  remember  the  oondition  of  tilings 
at  that  period,  and  the  shock  whieh  its  pub- 
lication caused.  We  had  grown  up  firmly 
convinced  of  the  invariability  of  species. 
The  precepts  and  commands  of  Linnoiua 
reigned  snprane  over  our  ihoog^ti  and 
deeds  alike.  To  t-ake  the  last  specimen 
from  a  locality,  no  one  would  have  dared, 
not  even  in  the  seclusion  of  the  forest 
primeval.  Far  leai  wou^d  any  one  have 
had  the  temerity  to  give  even  a  single 
tlioiifrht  to  those  phenomena  whose  study 
he  had  forbidden.  Many  an  interesting 
Tariation  did  I  meet  with  on  my  mJks 
when  a  student,  but,  obedient  dboiple  that 
I  was,  left  nneollwted. 

With  the  appearance  of  Darwin's  book 
came  the  eomplete  overthrow  of  llie  old 
doctrine.  What  fonnerly  had  been  the 
science  now  becnme  merely  its  primer.  New 
demands  were  made  upon  investigation, 
intereat  was  now  directed  into  entirely 
new  ehannels.     An  endleea  field  waa 

*  Address  before  the  second  general  meeting  tt 

the  eighth  con(,'re>««i  of  the  '  Xederlnndsche  Natimr- 
cn  Oenuskundixp  Vprwniping,'  held  at  Rotter<lnn>. 
Trnnsliited  from  the  '  .\lbum  dcr  N'atuur,'  Mei, 
1901,  by  H.  T.  A.  Hub,  AeaiaUnt  in  BoUny.  Uni- 
versity of  Amstwdan^  and  rerisad  by  tbc  aatbor. 
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opened  for  thoughts,  for  obeervatiou,  or 
'cumparihuii  and  the  drawing  of  conclusions. 
The  nralt  wu  b.  hard^foiight  war*  openly 
carried  on  against  Darwin,  and  ending  in 
his  complete  victory.  But  before  wc  were 
ahle  to  declare  ouxselves  advocates  of  the 
new  dootrtne^  the  bondi  which  held  vm  were 
to  be  severed,  and  we  had.  to  break  looae 
from  the  ohi  prpjtidices. 

Of  the  present  generation  none  have 
known  this  internal  struggle.  Th^  have 
been  brought  up  in  the  new  doctrine.  The 
ivwiiTinn  descent  of  species  and  genera  is 
for  them  a  dogma,  as  much  as  the  creation 
of  qiedes  wae  for  their  faihen.  With 
different  eyes  they  watch  the  prognaa  of 
science  in  this  new  territory.  They  neither 
feel  the  pride  of  the  victor,  nor  have 
they  the  peieonal  example  of  Darwin's  un- 
tiring labor.  It  is  mudi  to  be  regretted  that 
-everj'where,  in  thp  manner  of  both  working 
and  thinking,  wo  Hnd  evidence  of  this. 
Deductive  treatment  has  taken  the  place  of 
•observation  and  inTeatigation.  An  im> 
mense  superstructure  of  speculative  science 
has  risen  on  the  foundation  of  Darwin's 
selection  theory.  The  possible  influence 
of  edeetion  in  past  times  has  been  diacnaaed 
for  numerous  cases,  but  its  actual  influence 
at  the  present  time  was  left  uninvestigated. 
Thought,  instead  of  Nature,  became  the 
source  of  tiieory,  and  the  latter  comae*, 
qncntly  became  farther  and  farther  le- 
movi'd  fiDin  Ibt'  truth. 

At  last  the  tide  is  turning.  Conn,  in  a 
recent  book  on  erolntion,  exclaims:  'Let  na 
leave  oar  books  and  return  to  Nature,'  add- 
inir.  Meave  speculation  and  turn  to  obser- 
vation.' The  necessity  of  this  is  making 
itself  felt  everywhere.  The  time  of  con- 
templation is  past.  We  no  longer  ask  how 
thinc^  miiih  f  he ;  how  things  are  is  the  qim- 
tion  of  the  hour. 

De  Yarigny,  the  wdl-known  French 
translator  of  WaUaee's  book  on  'Darwin* 
!sm/  formulatea  aa  the  first  reqolsiter  vis.. 


that  we  should  see  species  originate.  It 
is  no  longer  sufficient  to  be  convinced  that 
it  18  so,  we  must  know  it  ttma  experienoa. 

During  the  last  decade  a  few  investigators 
have  soufxht  the  path.s  which  lead  to  this 
goaL     It  is  but  recently  tliat  the  results 
tiiegr  obtained  have  been  puUiahed.  And 
though  the  paths  followed  are  very  diver- 
M;ent,  and  the  results  differ  grreatly,  yet  for 
all  the  initial  point  was  Darwin's  book; 
none  were  inflneneed  by  snbsequant  apeen- 
lations.     Darwin's  theory  of  adaptation 
led  to  the  investigations  on  the  origin  of 
species  in  the  Alps  by  Kemer  and  von 
Wettstdn;  Darwin's  sdeetion  theory  to 
the  statistical  investigations  of  variability 
by  Galton  and  Weldon,  and  to  the  inathe- 
maticai  studies  of  Karl  Fearson,  And 
likewise  finding  its  origin  in  Darwin's 
great  work,  stands  the  study  of  discontin- 
uous variability,  the  study  of  the  single 
variations  or  mutations,*  and  the  question 
whether  in  these  must  be  sought  the  origin 
of  ^edes. 

Only  a  single  ease  lin.s  been  di.seovered  in 
which  it  is  possible  to  aetually  see  speeies 
originate ;  and  this  not  accidentally,  but  ex- 
peiunentslly,  ao  that  one  can  watch  and 
carefully  follow  the  manner  of  tiieir  origin. 

Three  kinds  of  evening  primroses  occur 
in  Holland,  all  three  introduced  from 
America  about  a  eentnry  ago,  bat  since 
escaped  fnm  cultivation.  The  youngest  of 
the  three,  or  rather  the  one  most  recently 
introduced,  and  at  the  same  time  the  most 
rare,  ia  the  large-flowered  evening  primrose, 
described  at  the  b^inning  of  the  nine- 
teenth  centurj'  by  Lamarck,  and  named 
after  him  Oenothera  Lamnrckuina.  It  is  a 
beautiful,  freely  branching  plant,  oftes  at^ 
taining  a  height  of  five  feet  or  mora.  The 

*  Sudden  variabilstv,  comprising  the  derlationi 
from  the  rules  of  heredi^  in  the  wider  MBfle.  u 
opposed  to  fliictuatinfr  TSrisUlUy,  e.  g.,  the  dcgm 
of  vsriabilitT  peculiar  to  each  duirmcter  oif  a 
•padM.  Hugo  de  Vries,  'IH«  MnUtispntfuorts.' 
Lrtjnig,  Teit  *  Go.  1901. 
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brauuhes  are  placed  at  a  sharp  angle  witli 
the  erect  stem,  and  in  tiieir  tun  bear  nu- 
nierous  side  branches.  Nearly  all  branches 
and  side  branches  are  crowned  with  flowers, 
which,  because  of  their  size  and  bright 
ydlow  eolor,  attraet  immecliale  attentioot 
evm  from  a  distaooe.  The  fitnren,  u  the 
name  indicates,  open  towards  evening, 
shortly  before  sunset,  and  this  so  suddenly 
that  it  aeenur  as  if  a  maifie  wand  had 
touched  the  land  niul  covered  it  with  a 
golden  sheet.  Bumble  bees  and  moths, 
cspeeiaUy  those  of  IHusia  gamma  and  of 
Affroti$  segetwn,  are  the  principal  visiton. 
Duriiitr  the  hot  weatiier  the  flowering 
period  is  limited  to  the  evening  hours.  In 
daytime  often  nothing  is  to  be  seen  but 
faded  and  half-faded  flowers  and  closed 
hnda.  Eaeh  flower  bean  a  long  elgrle  irith 
fonr  or  more  stigmas,  which  protnide  at 
some  distance  above  the  eight  aiithei-s,  and 
would  therefore,  as  a  rule,  not  be  fertilized 
withont  the  help  of  inaeeta.  When  the 
flowe  rs,  including  their  apparent  stem,  the 
calyx  tube,  drop  off,  there  remains  behind 
a  perigynouB  ovary,  which  tinaUy  becomes 
aemMRile.  At  flrvt  green,  it  beeomee  brown 
on  ripening  and  finally  opens  with  four 
vrtlvcs,  setting  free  the  seeds.  A  stem  with 
ten  to  twenty,  or  even  thirty  or  forty,  cap- 
anlea  is  not  rare,  nor  eonaeqnently  a  plant 
with  a  hundred  or  more  fonite.  And  since 
eaeh  fruit  contain<?  mon'  llin.n  ;>  hundred 
seeds  it  would  be  quite  possible  for  a  plant 
of  this  spedea  to  r^rodnee  itaelf  ieveral 
thonaaadf  old,  provided  all  seeds  eould  gas 
minatc  and  prow. 

it  is  this  plant)  Oenolhtra  Lamarckiana, 
which  exhibits  the  long-sought  peculiarity 
of  producing  each  year  a  number  of  new 
species,  and  this  not  only  in  my  experi- 
mental garden,  but  also  when  growing  wild. 
But  in  the  latter  case  the  new  species  have 
as  a  rule  but  a  -veiy  short  lease  of  Ufe;  they 
are  too  weak  and  too  few  in  number  to  sur- 
vive in  the  struggle  for  existence  with  the 


huiidreiUi  iuid  Ukuusands  ul  llieir  fellows. 
In  the  experimental  garden,  however,  thejr 
can  be  recognized  at  an  early  stage,  and 
with  especial  care  may  ha  isohited  and  cul- 
tivated. It  is  thus  that  in  tlie  experi- 
mental garden  we  are  readily  able  to  aee 
that  which,  among  wild-growing  plants^  is 
lost  to  observation. 

The  new  species  vary  but  little  from  the 
old.  An  inexperieneed  eye  detects  no  dif- 
ference. Only  a  careful  comparison  showa 
that  here  we  have  to  deal  with  a  new  t}T)e. 
There  are  some,  for  instance  a  dwarf 
species,  and  speoiea  witii  a  peenliar  cleso 
erown  (O.  mmtXUk  and  0.  lata),  which  at 
once  attract  our  attention,  iM^tjiuse  they  are- 
short  of  stature.  Again,  some  are  more 
alender  and  delicate,  others  low  and  un- 
branched,  or  robust  and  tall.  A  difference 
may  he  detected  in  the  shape  of  the  leaver, 
their  color  and  their  surface.  The  fruits 
vary  in  the  same  maimer;  sometimes  they 
are  long,  sometimes  short,  sometimes 
slender,  sometime-s  stout.  The  more  one 
observes  these  plants,  the  more  differences 
one  sees.  Gradually  it  becomes  apparent 
that  here  we  have  to  deal,  not  with  a  chaos 
of  new  forms,  but  rather  with  a  series  of 
sharply  defined  tj-pes.  Each  of  these  types 
originated  from  a  seed  produced  by  the 
parent  speeics,  growing  wild,  and  fertil* 
ized  in  the  usual  manner,  or  growing  in 
the  experimental  garden,  and  fertilized 
artificially,  with  its  own  poUeu. 

Here  liasa.  we  have  our  flist  result  The 
new  apeeies  (niginate  suddenly,  without 
preparation  or  intermediate  fonus.  But 
they  do  not  differ  from  the  old  species  like 
an  apple  from  a  pear,  a  pine  from  a  qproee, 
or  a  hoiae  from  a  doiikoy>  deviations 
are  far  smaller.  But  every  one  knows  how 
difiieult  it  is  to  distinguish  the  common 
oak  from  Quercua  seuiliflora,  or  the  lime 
tree  from  TtZis  grmuUfdtia.  Yet  tiiese  sre 
forms  which  by  the  disciples  of  Linna;u8 
are  recognized  as  true  species.  And  what 
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botanist  has  not  beeu  entangled  in  the 
8peci«s  of  Sitraekm,  or  idbo  is  able  to 
recognize  at  first  sight  fbe  donly  related 

t'onns  of  CcH  hhariaf 

Because  u£  tlie  dying  out  of  intermediate 
lonns,  more  aodeot  spedee  may  be  widely 
eeparated.  On  the  other  hand,  mure  recent 
species,  whose  ancestors  are  still  alive,  may 
I'orm  narrow  groups  because  of  and  with 
these  snrviving  ancestors.  Good  illnstra- 
tions  of  the  latter  are  yielded  by  roses, 
willows;  and  brainljlps,  as  sln^\^■Il  liy  the 
facility  with  which  the  clo!»ely  related 
fomiB  eaa  be  eross-f ertilised,  as  vdl  sa  bgr 
the  great  trouble  the  uumerous  bsataids 
cause  in  detenniiiatioii.  Such  trrnprn  are 
found  everywhere  in  tlte  plant  kingdom; 
tbs  geatians  ol  the  Alps,  fur  inatanoa,  or 
the  Hdianthemwm,  whieb  with  ns  seem  to 
be-  compospd  of  fairly  distinct  tj^ies. 
Kverything  indicates  that  in  these  cases  the 
species  are  of  more  recent  date,  and  that 
only  through  the  c^ing  out  of  intermediate 
forms  the  diflferences  between  the  reraain- 
in?  ones  have  att-ained  that  deirrcp  of  dts- 
tiutiUiess  wliich  so  greatly  facilitates  the 
separation  of  the  other  groups. 

In  this  regard  tlic  Oenotheras  agree 
*>xnctly  with  what  iiiny  he  nhscrvcd  in 
nature.  Recent  fonns  group  themselves 
around  the  mother  fonn  with  minute^ 
hardly  perceptible  gradationa. 

One*'  formed,  the  new  speoios  are  as  a 
rule  at  once  constant.  No  series  of  genera- 
tions, no  selectioii,  no  struggle  for  existence 
are  needed.  Each  time  a  n>  i  in  has 
niado  its  appenrnnw  in  my  trardeu,  I  have 
fertilized  the  flowers  with  their  own  pollen 
and  have  collected  and  sown  the  seed  aepsr 
rately.  The  dwarf  fonns  produce  nothing 
but  dwarfs  (O.  narulhi),  ihc  white  onos 
nothing  but  white  ones  (O.  albida),  the  O. 
gigas  nothing  but  0.  gigas,  the  red-nerved 
ones  notiiing  bnt  oorresponding  specimens. 
But  a  single  form  made  an  exception.  This 
was  the  small  0,  tcintiUans,  the  seeds  of 


which  produced  but  a  percentage  of  sci$i- 
iUtant  plants,  but  here  this  inoonatancy  ia 
and  was  as  much  the  mle  as  the  eoostaney 

of  the  other  species. 

An  au  exHUiple  1  may  cite  O.  gigas.  The 
plant  ia  aa  tall  as  O.  Ltmartkittna  bnt  hss 
a  more  robust  stem,  denser  foliage,  a 
hi'oadpr  crown  of  large,  widoly  opening 
tiowers  and  stouter  flowering- buds.  The 
fruits  attain  but  one  half  tiie  length  of 
these  of  plants  of  the  mother  si)c(  ie8  and 
consef|uently  contain  fewfer  seeds.  But  the 
individual  seeds,  on  the  other  band,  are 
rounder,  fuller  and  heavier.  Thia  type 
originated  in  my  enltuies  of  1895  aa  a  soli^ 
tan.'  specimen,  which  at  first  was  over- 
looked. At  that  time  I  desired  to  hibernate 
some  plants,  and  in  the  latter  part  of  the 
autumn  chose  for  that  purpose  twelve  ef 
the  strongest  and  l)pst  developed.  It  was 
only  in  the  following  summer,  when  the 
plants  began  to  flower,  that  I  noticed  that 
one  plant  showed  differaioes,  the  impor- 
tance of  which  T  did  not  fully  realize  until 
the  fmits,  on  rijieiiiiii:,  became  much 
shorter  and  stouter  than  ordinarily  was  the 
caae.  It  waa  only  then  that  I  phused  the 
raceme  in  a  bag  so  as  to  prevent  fertiliza- 
tion with  other  pollen.  After^vards  this 
seed  was  collected  separately  and  in  the 
spring  of  1897  sown  in  aflower  bed  between 
other  beds  sown  with  seeda  of  Aa  nonnal 
Oenothera  Lamarckinva.  Immediately  sub- 
sequent to  germination  no  ditfei^nce  was 
apparent,  but  when  the  third  and  fourth 
leaves  unfolded  it  suddenly  became  evident 
that  a  new  speeics  had  originated.  All 
plants  differed  from  their  neighbors,  were 
mora  robust  and  bom  broader,  darker 
leaves.  Though  two  to  three  hundred  in 
number,  all  evidently  belontred  to  one  dis- 
linct  type.  Not  having,  at  tiie  time,  paid 
special  attention  to  the  mother  plant,  I 
was  unfortunately  anaUe  to  eompara  Ae 
latter  with  the  type  at  this  atre.  I'lut  when, 
during  the  summer,  first  the  stems  and 
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afterwards  the  fliywen  and  the  fruits,  made 
their  qppearaiMe,  the  acreemeiit  beeeme 

perfect  All  specimens  closely  resembled 
the  mother,  and  together  they  formed  the 
new  species,  Oenothera  gigat.  This  species 
tlierefore  was  at  oawe  oonetaiit,  even  thoof^ 
it  found  its  origiik  in  but  a  single  specimen. 
Evolved  with  a  sudden  leap  from  the 
mother  species,  diflering  from  it  in  general 
appearance  as  well  as  in  the  character  of 
ilB  ytakm  Ofgaas,  it  remuned  imehaiiged. 
It  was  no  rough  cast  which  selection  had  to 
correct  and  polish  hefore  it  could  represent 
a  distinct  form ;  the  new  type  was  at  once 
perfeet  and  needed  no  smoothing,  no  eor> 
leetion. 

My  other  species  ori^nated  in  tlip  same 
manner,  suddenly  and  without  transitions. 
We  may  therefore  aasumie  that  species, 
when  growing  wOd,  do  not  appear  gradu- 
ally, slowly  ■^t>«j«g  themselves  to  exist- 
ing ennditioris,  but  sudflenly,  entirely  in- 
dependent of  titeir  surroundings.  Species 
are  not  arbitrary  groups,  as  Bailey,  and 
^th  him  many  olheni,  beliewed  ahmdd  be 
deduced  from  the  theory  of  descent,  but 
sharply  deftned  types,  unmistakable,  for 
one  who  iias  once  seen  them. 

Eaeh  spedes  is  an  indivklnal,  eays  CKUot, 
having  a  birth,  a  lease  of  life,  and  an  in- 
evitable death.  From  the  moment  of  birth 
until  the  time  o£  death,  it  remains  the  same. 
Only  when  taking  this  point  of  view  can 
we  reoooeile  oar  daily  eacperienoe  of  the 
constancy  of  species  with  the  tlieory  of 
descent.  This  is  fully  eonfirmed  by  the 
results  of  my  experiments. 

If  species  originated  gradually,  in  the 
course  of  centuries,  their  birth  could  never 
be  observed.  ^Vere  it  so.  this  most  inter- 
esting phenomenon  would  forever  remain 
hidden  fnm  ns.  Happily  it  is  not  so.  Each 
species  as  soon  as  bom  takes  its  place  i\s 
peer  in  the  ranks  of  the  older  species.  This 
birth  may  be  directly  observed.  One  can 


even  eoUeet  the  seeds  in  whieb  die  new 
types  are  bidden,  and  mie  ean  obaerve  the 

first  Steps  in  the  development  of  these 
types.  Literally  the  new  species  orinfinates 
at  the  time  of  the  formation  of  the  seed, 
but  it  IB  bom  only  at  the  time  of  gennina* 
tion.  Bat  at  Uiis  period  it  is  not  recogni- 
zable as  !3ueh ;  this  ordy  beeomcs  possible 
after  the  first  leaves  have  unfolded.  The 
plant  can  then  be  photographed,  and  iu 
this  manner  we  may  preserve  the  type  aa 
soon  as  it  becomes  diaenmible  and  recog- 
nizable. In  fact,  one  ean  study  the  birth 
of  a  species  as  readily  as  that  of  any  in- 
dividnal,  be  it  plant  or  animaL 

Yet  it  shows  one  important  differenee. 
It  is  not  at  all  neeessarj'  that  a  s]H^ies 
should  originate  in  but  a  single  specimen 
as  we  saw  in  the  case  of  0.  gif/as.  The  same 
leap,  the  eame  mntation  may  oeeor  again, 
and  actually  did  so  in  my  experiments, 
where,  in  faet.  it  seemed  to  be  the  rule.  All 
that  is  required  is  that  the  cultures  consist 
of  some  thonsands  instead  of  some  hnn- 
dreda  of  speeinteBS.  Two  tidngs  thai  be- 
come apparent:  First,  that  in  eaeh  lot 
several  flpwdmens  of  0.  nanella,  O.  lata,  O. 
oblonga  and  of  certain  other  new  species 
appear ;  li^eondly,  tiiat  it  is  only  a  few  types 
(and  no  others)  which  make  their  appear- 
ance. The  ninnhcr  of  new  forms  is  far 
from  unlimited.  On  the  contrary,  but  few 
types  make  their  appearance  annually,  and 
this  among  a  large  nnmbor  of  spedmens. 
There  are  some  that  are  more  rare,  as  for 
instance  O.  gigas  and  a  most  frrneeful, 
small-tlowercd  mutation  which  put  iu  an 
appearance  during  the  past  year.  In  the 
latter,  unfortunately,  the  eeeda  did  not 
ripen,  and  therefore,  for  the  present  at 
least,  it  has  disappeared,  leaving  no  trace, 
with  the  exception  of  a  plate,  a  few  photo- 
L.M-a|)hs  and  aome  alcoholic  material. 

To  frive  a  general  view  of  the  whole 
course  of  my  experiments  on  mutation  in 
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this  t'l  nus,  I  miglit  comlniw  Hieni  in  tlie 
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O.  T.iinitm  k'uiiui  forms  the  main  stem:  all 
Other  species  originated  from  its  seeds. 
Deseendants  of  the  mntatiMM  are  iK^  in- 
cluded in  tlie  wiiienie,  so  as  not  to  make 

it  too  intriiMti'. 

The  Mitit  two  generations  showed  but 
comparatively  few  typ«i.  The  reason  for 
this  may  be  aonght  in  the  fact  fiiat  at  the 
time  I  did  not  know  how  to  trace  them. 
Hence  tlie  fourth  generation  shows  a 
marked  improvement,  which  continued 
after  the  sowing  had  nndergone  a  great 
numerical  redueticm. 

O.  obknifja  appeared  by  hundreds.  All 
of  these  plants  closely  resembled  each 
Other.  They  eould  be  reoogniaed  as 
rosettes  of  root  leaves  hy  the  narrow  leaves 
with  l)r(>ad  veins,  and  later  on  by  their  deli- 
cate, stilt',  nearly  unbraoched,  seemingly 
naked  stems.  The  same  ia  tme  for  Hn 
dwarf  forma.  Our  genealogieal  tree  diows 
of  these  about  150;  in  other  experiments  I 
have  met  with  even  larper  numbers.  These 
plants  again  form  a  distinct  type,  which 
could  readily  be  reeogniaed,  whatever  the 
age  of  the  specimens.  0.  ruhrinfrfis,  0. 
albida  and  O.  srintUI'i were  far  rarer, 
but  as  a  nile  appearetl  each  year,  always 

bearing  exactly  the  lame  ehamster. 


A  species  therefore  is  not  bora  only  a 
single  time»  but  repeatedly,  in  a  latge  nmn- 
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bcr  of  iiiciividuals  and  during  a  aeries  of 
consecutive  years. 

It  is  clear  that  this  fact,  so  apparent  in 
my  expsrinwnta,  moat  be  ol  enonnoys  inh 

portanco  in  the  case  of  wild-?rowing  plants. 
IIow  small  iH  the  chance  of  a  single  plant 
to  triumph  in  the  struggle  for  existence! 
Only  when  a  number,  or  rather  n  laige 
number,  of  similar  individuals  do  battle 
together  for  the  t;irMe  eause  is  it  that  this 
chance  a«iuires  a  vuiue.  O.  gtgas  would 
have  been  nipped  in  the  bud  were  it  not 
for  my  aid  T  1  nve  never  found  it  grow- 
ing wild,  as  I  did  some  specimens  of  the 
less  rare  0.  Lata,  and  0.  nanella.  But  these 
also  meet  with  too  maqy  hardahips.  Only 
once  have  I  fpund  a  sin^  q»edmen  in 
flower. 

But  next  to  the  question  of  the  mure  or 
len  frequent  appearanoe  of  a  new  species 
stands  snother  which  has  as  potent  an  in- 

fluenee  upon  its  life.  It  is  of  eonrsp  a 
niatter  of  pure  chance  whether  a  mutation 
is  or  is  not  better  adapted  to  the  environ- 
ment than  €be  parent  speeies.  SometimcB 
it  will  go  one  way.  sometimes  the  other, 
or  both  mny  bo  equally  well  adapted.  Our 
0.  gigas  and  O.  rubrinervis  are,  during  the 
flowering  period,  aa  robost  as  the  mother 
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species.  Ferhap%  the  tirst  ia,  because  of 
its  broader  leaves  and  stouter  stem,  a  little 

better  adapted.  Probably  l>otli  would 
!?ur\'ivo  in  the  stnipfjle  for  existence  if  the 
early  stages  were  not  detrimental.  O. 
edUda  and  O.  obianga^  on  die  other  hand, 
are  extremely  weak,  and  it  is  with  great 
difficulty  that  they  rrni  bo  persuaded  to 
produce  flowers  and  fruit.  When  growing 
wild  they  eonld  never  survive,  in  fact,  they 
are  never  nefc  with,  fhong^  in  the  garden 
experiments  they  made  their  nppearance 
in  larfjc  nuiTibers.  For  O.  namlla  the 
form  is  an  objection,  at  least,  under  exist- 
ing eonditiona,  fbongfa  were  tiiese  ^fferen^ 
it  might  pwn  an  advantage.  In  regard 
to  0.  lata,  which  until  now  I  have  hardly 
mentioned,  the  plants  are  low,  with  a  limp 
stem,  bent  tipa  and  aide  branehes,  all  very 
britUe,  but  with  dense  foliage  >  l  luxu- 
riant growth.  But  nnlikc  its  relations,  it 
possesses  no  pollen.  It  is  true  there  are  ap- 
parently robost  anthers,  bnt  they  are  diy» 
wnnklcd  and  devoid  of  eontents.  Only  by 
cro!?s-fertilization  can  0.  lata  produce  seeds, 
and  so  it  is  unfit  to  found  a  wild  type. 
Certain  stmetnral  «diaraetera  of  this  plant 
are  therefore  detrimental,  or  at  least  use- 
less, and  'useless  characters.'  as  every  one 
knows,  were  among  the  earliest  objections 
to  the  doctrine  of  the  gradual  origin  of 
spedea  by  aeleetion.  For  Una  theory  ean 
ex])liiin  none  hut  nsefiil  eharaeters. 

These  observations  are  also  important 
from  another  point  of  view.  They  teach 
x»  Hiat  the  variability  of  species  is  inde- 
pendent of  environment.  This  hypothesis, 
already  formulated  by  Darwin,  and  which 
for  him  was  the  basis  of  a  simple,  logical 
exphmation,  ia  folly  confirmed  by  the  re- 
sults of  our  experiments.  Before  Darwin 
published  his  'Origin  of  Species,'  it  waa 
generally  believed  to  be  otherwise;  it  was 
thought  that  environment  had  »  direct  in- 
fluence on  species.  ChauKcs  in  environ- 
ment  would  call  forth  various  needs  and 


these  in  their  turn  would  cause  gradual 
ehangea  in  various  organs.    Use  would 

have  a  strengthening,  disuse  a  weakening, 
effect;  a  ftinetionino:  in  a  certain  direetion 
would  fit  the  organ  better  for  that  func- 
tion. The  changes  would  take  place  grad- 
ually and  imperceptibly,  but  if  only  the  in- 
fluence continued  Ion?  enonph  in  one  direc- 
tion, specific  differences  would  finally 
appear.  On  this  theory  are  baaed  the 
attempta  already  mentioned  to  make  new 
species  by  transporting  lowland  plants  t/) 
the  hifrhlands  and  rirr  versa.  Wlien  this  is 
done,  great  mudilieations  may  be  observed, 
even  during  the  first  year.  In  the  Alps 
the  plants  assume  the  compact,  woody, 
small-leaved  form  which  we  meet  with  there 
so  frequently;  in  the  plains  they  are  tall, 
with  dender  stems  and  ample  but  delicate 
foliage.  At  first  it  ^peara  as  if  theae 
experiments  bore  out  the  peneral  opinion, 
but  Bonnier  has  shown  the  opposite.  He 
has  proved  that  it  ia  nothing  but  adapta- 
tion, something  which  any  plant  can  show 
and  whieh  stands  in  no  relation  to  hered- 
ity and  the  origin  of  species. 

In  my  experimenta  the  mother  species 
mutates  in  all  directions,  in  nearly  aU  or^ 
gnns  and  chara/'ters  a.s  well  as  for  better 
or  worse.  These  changes  occur,  as  far  aa 
could  be  learned,  on  a  poor  sandy  soil  as 
well  as  on  heavily  manured  garden  aoil, 
with  careful  treatment  and  plenty  of  room 
between  the  plants.  The  mutation  there- 
fore is  independent  of  environment,  its 
direetion  ia  not  governed  by  circum- 
stances. Numerous  Species  originate  at 
the  same  time,  forming  a  group  in  the  same 
manner  as  the  above-mentioned  genera. 
The  question  which  of  these  will  persist  in 
the  wild  state,  which,  as  legitimate  species, 
will  nnme  time  form  part  of  our  flora,  docs 
not  concern  us  at  present.  This  can  only 
be  deelded  when  the  new  forms  have  lived 
next  to  the  others  for  a  prolonged  period, 
aa  Bome  of  them  have  done  for  the  last 
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flfteen  yean.    For  sooner  or  later  miiat 

begin  the  struggle  fur  existence,  and  the 
species  which  is  best  adap1<»d  will  eoiiie  out 
triamphttiit.  But  it  is  not  a  struggle  be- 
tween individuals,  as  is  (wmmowly  beUered, 
but  war  between  species.  The  question  is 
whether  0.  gigas  or  0.  ruhrinervis,  or  per- 
haps 0.  nanella  or  some  other  species  will 
be  beet  adi4>ted  to  the  new  environment. 
Only  then  will  be  decided  whish  shall  re* 
main  and  which  shall  ^'o. 

Here  we  have  elimination  of  the  weak, 
aeleotion  of  the  strong.  '  Many  are  called 
bat  few  are  ciiosen.'  In  Nature  this  is 
true  of  species  as  well  as  of  individiials. 

The  development  of  the  entire  pluut 
kingdom  iKnnts  to  a  gradual  progress. 
Nature  passes  from,  simple  to  eomplezt 
from  creneralities  to  pnrtifulars,  from  the 
lower  to  the  more  highly  organized,  froui 
species  with  few  characters  to  those  which 
possess  a  ooDtttless  number.  Are  our  mu- 
tations a  step  forward  in  this  direction? 
I  Mievc  I  nm  nhlp  to  answer  this  question 
ill  the  ttilirmauvc,  if  we  except  perhaps  0. 
latOf  whieh  possesses  feminine  ehancten 
only,  and  the  dwarf  format  whose  type  is 
too  common. 

It  is  exactly  because  of  this  peculiarity 
that  I  arrive  at  this  oondusioD.  Dwarfii 
ooDStitntB  iha  onJy  lypa  which  is  also  met 
with  amonp  other  species,  a  type  which  is 
found  among  a  large  number  of  plants, 
such  as  dahlias,  ehrysanthemnms,  agenu 
turns  and  a  lon^'  li<;t  of  spedes  belonging  to 
the  most  widely  (livenront  familips.  A 
dwarf  form  is  therefore  nothing  new,  it 
is  bnt  an  old  principle  under  a  new  gnJss. 
The  same  is  true  for  so  many  other  forms 
whii'h  in  horticultiirnl  and  systomntic  bot- 
any are  dignified  by  the  name  of  variety. 
White  varieties  are  found  among  most  red- 
or  blne'flowered  apeeies;  with  hirsute  or 
thorny  species  oecnr  nearly  as  many 
glabrous  or  thornless  forms.  Such  repeti- 
tions are  evidently  no  progress.    They  con- 


tribute lax^dy  to  tha  great  varied  of 

Nature,  but  are  usually  retrogressivr*  nn  1 
not  progres-sive  changes.  And  ordiuaxily 
they  deviate  from  the  species  in  but  a 
single  cbaraeter,  something  imlieat,ad  as  a 
rule  by  the  name. 

Quite  different  from  this  are  the  muta- 
tions of  Oenothera.  Becoguizable  as  seed- 
lings,  as  rosettes  differing  in  shape,  edge 
and  eolor  of  the  root-leaves,  and  later  with 
stems  differing  in  structure  and  mode  of 
branching,  agreeing  in  the  tiowers,  vary- 
ing in  the  fruits,  they  possess  a  type  en- 
tirely their  own,  a  type  quite  noveL 
Neither  in  other  species  of  this  genus  nor 
in  other  genera  belonging  to  the  same  fam- 
ily, nor  anywhere  else  in  the  plant  king- 
dom, do  we  find  a  t%hnn«rm$  or  an  Midt 
with  all  their  distinctive  characters.  Here 
we  have  sumetliing  absolutely  new,  some- 
thing entirely  originaL 

My  obaervatieas  eonstitute  but  a  fint 
step  in  a  new  direction.  But  that  diree- 
tion  is  the  one  demanded  by  the  times. 

Any  advance  in  our  knowledge  depends 
on  the  possiMli^  of  seeing  speeies  origi- 
nate. Of  ooune  this  does  not  refer  to 
present  species.  Such  a  thincr  would  Iw 
as  impossible,  as  absurd,  as  expecting  to 
witness  the  birth  of  an  individual  already 
inhabiting  the  earth.  The  species  living  at 
present  are  too  oM.  But  they  may  '_''V'> 
rise  to  new  ones.  There  seems  to  be  sutli- 
dent  reason  for  snspecting  that  this  is 
happening  at  this  very  moment,  and  in  our 
immediiito  snrmundinirs,  oiily  wc  are  not 
aware  of  it.  Such  cas^  must  therefore  be 
searched  for  with  great  care  and  patience. 
Once  found,  they  must  be  carefully  and  ex- 
tensively studied.  The  one  orsp  whieh  I 
have  mentioned  here  shows  sufficiently  the 
great  treasure  of  new  facts  which  lies 
within  our  reaeh.  All  that  is  neoessaiy  is 
to  overcome  the  fii-st  difTlculties. 

Not  only  would  sueh  studies  aid  the 
theories  of  science,  but  tiiey  would  abo  be 
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of  great  advantage  to  the  praetieal  ride  of 

life.  Our  improved  agrictiltttral  plants 
may  serve  as  an  illustration.  Accordirifj 
to  Hays  tiie  produce  of  entire  districts  may 
be  inereased  ten  per  cent,  by  tbe  oareful 
and  repeated  selection  of  seed.  And  tht  ^o 
results  were  reach by  the  aid  of  old 
methods,  applied  during  a  few  years  only. 
How  great  ig  the  protniee  of  Hie  nev 
methods,  vith  their  largw  pnwpeets  and 
greater  chancps. 

Next  to  new  races  are  new  species.  Let 
this  he  the  motto  of  soienee  and  practice 
aUke,  for  the  welfare  of  agrienltnre  aa 
well  aa  for  the  welfare  of  man. 

Hugo  ob  Viues. 
Vmnamr  or  Aaamanut. 

SIZTH  ASSUAL  MJ££TIil&  OF  TUB  XMW 
YORK  8TATS  BCtEHCB  TBACBBBS 

ASSOCl.lTIOX. 

The  meetinpr  was  held  December  27  and 
28  in  the  Medical  College  of  Syracuse  Uni- 
versity. The  greater  part  of  two  half  d&yB 
was  given  up  to  the  eeetion  iMrtingB  which 
are  reported  at  the  end  of  this  artii-U'. 
There  were  also  four  geniral  iiieetirit,'s. 
Friday  evening  was  devoted  to  a  dinner 
and  aoetal  rennioo,  aa  innovation  appre- 
ciated by  all. 

The  followinfr  papers  were  read  and  dis- 
cussed in  <i»>noral  sessions: 

The  Value  of  Research  Work  «n  Education: 
Proleawr  Samuel  J.  Saiimi>E88,  Hamil- 
ton College,  Clinton. 

All  edneatinn  which  fiftatns  ils  hij^hest 
ends  is  of  the  nature  of  orig^inal  rese;in  li. 
The  power  to  apply  the  research  meliiod 
ahonld  be  raised  to  as  high  effiriemqr  as 
possible  Iwfore  we  stand  face  to  face  with 
the  problcnif?  nf  life;  it  should  he  enlti- 
vated  durmg  the  whole  school  career. 
Mndi  of  our  modem  educational  effort 
fails  because  the  pupil  does  not  test  his 
knowledge  continuontly  and  harn  'tu  do 
by  doing. '    The  research  metiiod  in  wience 


trains  the  observation,  the  imagination 

and  the  memory.  It  increases  manual 
dexterity  and  skill.  It  forces  \hp  'Student 
to  stand  on  his  own  uerits  and  umkcs  of 
him  A  vital  faetor  in  the  promotion  of 
civilisatiott  and  national  proq>eri1y. 

The  Study  of  Types;  Pkvfcssor  N.  A.  Hab- 

VEY,  Chicago  Normal  School. 

A  full  abstract  of  this  paper  is  printed 
iu  School  Science,  beginning  witii  Febru- 
ary, 1902. 

The  Report  of  the  Committee  on  'A  stood' 
ard  ColUge  Sntmnee  m  Bittm^,*  ap- 
pointed by  the  Society  for  Plant  Mor- 
phology and  Physiology.  Presented  by 
Professor  Francis  E.  Lloyo,  Teachers 
College,  Columbia  University. 
This  report  is  discussed  in  ft  recent  mmip 

ber  of  SciKNCE  (page  409). 

Symposiiiin.  ^Yhat  ought  the  high  school 
teacher  in  each  science  to  knowt  ^yhat 
ought  he  t0  he  able  to  dot  What  are 
his  opportunitiet  for  eelf'improvementf 
Brief  speeches  by  several  members  and 
guests. 

Report  of  Progress  of  the  Committee  on 
Stimulants  and  Narcotics:  Presented  by 
the  Chairman,  Professor  iRvmo  P. 
Bishop,  Normal  Seho(^,  Buffalo. 
The  report  ''omprises:  I.,  A  compnrt!!on 
of  text-books  U!»ed  in  medical  colleges  and 
in  the  public  sdioob  of  the  state ;  II.,  opin- 
ions of  the  committee  regarding  the  ^eets 
of  aleohol ;  III.,  opinions  of  edneators  re- 
garding ptt:seut  methods  of  teaching  phys- 
iolog}-;  IV.,  conclusions  of  the  coounittee 
from  the  preceding  invcstigatioa;  Y., 
recoiinnendations  of  the  committee.  The 
rrport  urges  that  tlie  state  law  be  modified 
so  as  to  give  mure  freedom  to  the  writers 
of  text-books  and  the  teachers  of  physiology 
'to  decide  as  to  the  character  and  content 
of  their  teaching.'    It  nrfres  that  less  time 
be  speut  in  trying  to  teach  the  physiological 
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i  flTi'i'ts  of  alcohol  and  tohaeco,  and  UOre 
time  in  a  treatnit'nt  of  the  qnestion  fitnn 
the  moral  and  eooa<»iue  standpoint.  The 
report  ie  ngoed  bjr  ProfeMor  Irving  P. 
Bishop,  Buffalo  Normal  School;  Dr.  Burt 
G.  Wilder,  Cornell  University;  Dr.  (jaylord 
r.  Clarke,  Syracuse  Univei-sit.v ;  Dr.  Eli  11. 
hong,  UniverBity  of  Buffalo ;  Janoei  B.  Pea- 
body.  Peter  Cooper  High  Sebool,  New 
York. 

AUsohol  Physiology  in  the  Puhtie  8^ool: 
Professor  \V.  O.  Atwater,  Wcsleyan 
University.  ■Middli'town,  Cniiuocf ii-iit. 
Professor  Atwater,  after  disclaiming  any 
desire  to  have  his  ovn  experiments  or  any 
set  of  experiments  tau^rht  in  the  sdioola, 
whon  thf>re  is  so  much  of  jrreat  importance 
to  teach  in  the  way  of  conclusions,  said: 
The  amount  of  teadiing  of  temperanoe 
physiology  and  the  space  giTen  to  it  shoold 

he  inueh  Ii'ss  than  is  ro^qiiircd  hy  the  h^jrisla- 
tion  of  a  considerable  number  of  states,  in- 
cluding your  own.  The  kind  of  teaching 
should  be  that  wbieh  agrees  most  elosdy 
with  the  attested  principles  of  physiological 
scionco;  that  which  is  both  scientifically 
and  pedagogieally  most  reasonable.  This, 
in  my  judgment,  means  a  mnterial  modill- 
eatioil  of  the  legislation  in  many  states,  and 
an  equally  important  change  in  the  char- 
acter of  a  large  amount  of  the  text- book 
instruetion.  These  changes  I  believe  to  be 
called  for  in  the  interesta  of  sound  science, 
sound  r><-dagog>',  sound  morals  and  effeet- 
ive  temperance  reform. 

He  would  have  some  of  the  time  and 
*  space  now  devoted  to  alcohol  phyndogy 
given  to  the  snhjppt  of  food  and  nutrition 
in  general,  since  a  large  part  of  prevent- 
able disease  is  due  to  errors  in  diet 

Referring  to  the  state  laws  agun,  he 
said :  Thus  it  eomes  alxMit  that  we  have  in 
the  United  Stat»^?!  a  'irvnt  educationn!  move- 
ment which  is  attempting  to  build  moral 
reform  upon  a  basb  of  acientifle  doetiine 


which  theJtiest  soientife  authority  disap- 
proves. 

Perhaps  tha  matter  has  not  ooenned  to 
you  in  just  this  li^t  before,  but  is  not  tliis 

a  fair  statement  of  the  case* 

A  larf^e  and  increasing  number  of  men 
of  science  are  coming  to  realize  that  scien- 
tiite  error  has  found  its  way  into  the  enr* 
ricula  of  the  sfhwls  and  are  eaniestly  con- 
sidering what  shall  be  done  tn  eorreft  it. 
A  large  and  increasing  number  of  mtel- 
ligent  and  eonseientious  teachers  are  oom- 
ing  to  feel  more  and  more  deeply  the  harm 
which  comes  from  what  they  consider  to  be 
false  science  and  wrong  pedagi^ieal 
methods,  snd  are  earnestly  eoosidering 
how  they  may  be  freed  from  the  responsi- 
bility of  the  teachiiiir  and  the  children  in 
their  care  may  be  freed  from  the  barm 
that  it  brings.  Over  and  agaiivt  this  is  a 
great  body  of  people,  profoundly  interested 
in  education  and  morals,  tremendously 
earnest  in  their  self-sacrificing  etforts 
to  promote  temperance  reform,  convinced 
that  the  piousnt  teaching  is  eslled  for  and 
pnij^er.  and  determined  that  it  shall  be  en- 
forced. There  is  a  clash  between  ph^-siol- 
ogists  and  teachers  on  the  one  hand  and 
moral  refonners  on  the  other.  Both  sedc 
the  same  end.    They  differ  as  to  method. 

After  discussing  the  literature  of  alcohol 
physiology,  and  his  own  experiments,  he 
presHited  his  eomlusiotts,  a  few  of  which 
follow : 

We  should  not  teafh  that  aleoliol  is  a 
food  in  the  sense  in  which  that  word  is 
ordinarily  used.  We  should  not  teach  that 
it  is  a  poism  in  the  sense  in  wfaidi  that 
word  \^  ordinarily  used.  We  may  gay,  and 
with  truth,  that  alcohol  in  large  quantities 
is  poisonous,  that  in  large  enough  dos^  it 
is  fatal,  and  that  naaller  quantities  taken 
(Iny  after  day  will  ruin  body  and  mind. 
Hut  it  is  wronp  tn  imch  our  boys  that 
alcohol  in  sumll  quantities,  or  in  dilute 
forms  in  which  it  occurs  in  such  beverages 
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M  wine  and  be«r,i8  a  poison  in  Uw  ofdinaiy 
sense  of  the  word.  In  ill  that  we  say  on 
this  point  we  must  bear  in  mind  that  the 
intelli^t  iNqr  Imom  wdl,  and  u  a  maa  he 
wOI  laum  bettor,  fh&t  peopla  hAve  alwaaw 

been  aociistomed  to  moderate  drinkinfj.  aa 
it  is  eomniooly  called,  and  yet  live  in  ex- 
cellent health  to  good  old  age.  If  we  tell 
him  that  aloohd  in  amall  quantities  is 
poisonous  in  tlie  sense  in  which  he  under- 
stands the  word,  he  will  see  that  we  arc 
exaggerating,  tliat  we  are  teaching  for  ef- 
leet,  and  he  will  instinetiTely  rebd  against 
the  teaching.  We  may  say,  and  say  truth- 
fully, that  the  moderate  use  of  alcohol  is 
fraught  with  danger.  But  the  cases  where 
the  ooeaaional  glass  leads  to  excess  an  the 
exceptions.  If  we  present  them  tO  the 
thoughtful  boy  as  the  nile  or  the  common 
r^ult,  he  will  detect  the  fallacy  and  dis: 
trust  flie  whole  dootrina.  We  may  be 
right  in  saying  that  alcohol  often  doM  harm 
to  health  when  people  do  not  realize  it,  that 
it  prepares  the  sgrstem  for  inroads  of  dis- 
eaaa,  Ihat  there  ia  a  gradQati<m  id  injury 
from  forms  soarody  perceptible  to  Ihe  ut- 
ter ruin  of  body  and  soul.  But  to  present 
the  'horrible  examples'  as  a  common  result 
of  drinking  is  illogic&l  in  itself,  contrary 
to  right  tempenmee  doctrines,  and  henoe 
injurious  to  the  children  we  teach.  For 
that  matter  I  believe  the  picturing  of  the 
frightful  results  of  vice  to  young  and  in- 
noeent  diildren  more  harmful  than  nse- 
fol.  We  ought  not  to  teach  that  alcohol 
in  small  quantities  is  harmful.  Still  more 
should  we  avoid  saying  that  it  is  commonly 
beneficial.  Some  of  us  as  indiindnals  may 
bdieve  Uiat  it.s  wne  in  small  (luantilies  is 
penerally  desirable,  but  there  is  nothing 
in  either  the  facts  of  common  experienee 
or  in  the  resnlts  of  saentifie  inquiry  to 
justify  the  inference  as  a  general  principle. 
It  is  under  some  circumst^jncc?  a  vnluable 
nutriment  in  the  sense  that  it  can  yield 
energy  to  the  body,  but  not  in  the  sense  that 


it  can  boild  tissue.  It  is  under  other  cir- 
cumstances a  poison  in  the  .sense  that  it  is 
injurious  to  health.  When  taktm.  in  lai^e 
mough  qimntitiaa  and  f»  long  enough  time 
it.  ia  destructive  to  life.  It  is  sometimes 
verj-  useful  and  sometimes  verj'  harmful, 
but  tiie  harm  that  .comes  from  drinking, 
in  many  communities,  vastly  exceeds  the 
good. 

Wliile  we  eannot  deny  to  alcohol  a  nutri- 
tive vji.lue,  that  value  is  \ery  limited,  in 
yielding  energy  to  the  body,  it  resembles 
sugar,  starch  and  fat,  though  just  how  and 
to  what  extent  it  resembles  them  experi- 
mental inquiry  has  not  yet  told  us.  It  dif- 
fers from  them  in  that  it  does  not  require 
digestion  and  ia  henee  believed  to  be  nume 
easily  and  readily  available  to  the  body. 
It  is  not  stored  in  the  body  for  future  use 
like  tlie  nutrients  of  ordin&ty  food  ma- 
terials. The  qnanti^  tiiat  may  be  advan- 
tageously used  is  small.  If  large  amomntB 
are  taken,  it.s  influence  upon  the  nerves  and 
brain  is  such  as  to  counteract  its  nutri- 
tive effect  and  it  becomes  injurious  in  vari- 
ons  ways.  And  finally  there  are  many 
people  who  begin  by  moderate  use  and  are 
led  to  disastrous  excess.  Alcohol  may  bo 
useful  to  one  man  and  harmful  to  another. 
One  may  take  a  eosuiderable  amount 
without  apparent  harm  while  another  may 
be  injured  by  very  little.  One  may  use  it 
habitually  without  injury,  while  another 
may  not  In  riekness  it  may  be  a  ptfeeless 
boon,  but  it  may  likewise  be  the  eause  of 
physical,  mental  and  moral  ruin.  The  boy 
or  the  man,  as  long  as  he  is  in  good  health 
and  does  not  need  alcohol  or  medicine,  is 
in  general  better  off  without  it. 

In  spcnking  of  the  Connecticut  school 
physiology  law,  the  speaker  said,  in  sub- 
stance: 

The  last  Connecticut  Legislature  re- 
pealed the  former  law,  which,  though  le?s 
objectionable  than  those  of  some  other 
States,  including  New  York,  was  felt  by 
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nearly  all  the  kadinpr  e<lu<'ators  in  Con- 
necticut to  be  too  stringent.  It  waa  re- 
plooed  hy  one  wldeh  requires  temperaaoe 
instruction  in  a  smaller  number  of  grftdei, 
none  bcingr  called  for  in  either  the  primary 
grades  or  the  high  school^  and  leaves  tha 
eharaeter  of  the  taxt-Wk  and  the  kind  and 
amount  of  instruction  wholly  to  the  deci- 
sion of  the  school  autlioritios.  This  change 
waa  brought  about  by  a  fortunate  coopera- 
tion of  the  teaehen  and  temperanee  organ- 
iratione  of  the  state,  indoding  the  state 
branch  of  the  Woman's  Christian  Tcinper- 
ance  Union;  though  it  was  vigorously  op- 
posed by  Mrs.  Hunt  of  the  Department  of 
Seientifie  Temperanee  Instmetion  of  the 
National  W.  C.  T.  U.  The  .si)i.'akfT  be- 
lieved that  the  example  of  Connecticut 
might  well  be  followed  in  New  York  and 
other  states. 

In  conclusion,  Professor  Atwater  said: 
"We  wish  to  help  the  drunkard  to  reform; 
but  is  it  necessary  to  tell  him  that  no  man 
ean  toodi  aleohol  without  dangert  To 
build  up  the  public  sentiment  upon  which 
the  reform  of  the  future  must  depend,  wo 
wish  our  children  to  understand  about  alco- 
hol and  its  terrible  effects;  but  when  we 
teach  them  in  the  name  of  science  shall  we 
not  tench  them  the  8imi>le  facts  wliieh  sci- 
ence attests,  and  which  they  can  hereafter 
helteve,  father  than  exaggerated  theories, 
whose  errors,  when  they  learn  them,  will 
tend  tiO  nndn  the  frood  we  strive  to  doT  Tn 
short,  is  not  temperance  advisable,  even  in 
the  teaching  of  temperance  doctrine  t 

In  the  great  effort  to  make  men  better, 
there  is  one  thing  that  we  must  always 
s^^ck.  one  thing  we  need  never  fear— the 
truth. 

After  a  long  and  animated  disenssion,  in 

the  course  of  which  the  statements  of  Dr. 
Atwater  and  the  committee  were  challenged 
by  Mre.  Mary  Hunt,  of  the  National  VV.  G. 
T.  IT.,  and  a  number  of  her  followers,  the 
report  of  the  eomnittee  was  adopted  and 


the  committee  waa  requested  to  Qontinae 
its  work  for  another  year. 
The  fidlowing  are  the  oAeen  for  fhk 

year:  President,  Professor  William  Hal- 
lock,  Columbia  University;  Vire-Prcsid»'nt, 
Professor  Howard  Lyon,  Oneonta  Normal 
Sehodl;  Seoretary-Treasnrer,  A.  R.  War- 
ner, Auburn  Hiph  ScIhhiI.  Executive 
Council,  Professor  Edward  S.  Babcock, 
Alfred  University  j  Professor  H.  J. 
Sdunitz,  Geneseo  Normal  Sdiool;  William 
M.  Bennett,  Roehestor  High  School; 
fessor  James  H.  Stoller,  Union  University; 
Principal  Thomas  B.  Lovell,  High  School, 
Niagara  Falls;  Professor  W.  C.  Peckham, 
Adelphi  College,  Brooklyn;  Professor  A. 
D.  Morrill,  TTaniilton  College;  Professor  E. 
W.  Wctmore,  State  Normal  Colletre.  Al- 
bany, N.  Y. ;  Professor  H.  B.  Linville,  Boys' 
High  Sehool,  New  York  Cily;  Mr.  Charles 
N.  Cobb,  Regent's  Office,  Albany;  Professor 
J.  H. Comstock,  Cornell  University,  Ithaca; 
Professor  £.  R.  Whitney,  Binghamtoo 
HighSehod. 

FkAMKUK  W.  Rabbows. 

fcFCTION'  OF  PHYSICS  AND  CHKMI.STBY. 

Tliis  Section  was  in  charge  of  Professor 
J.  M.  Jameson,  Pratt  Institute,  Brooklyn, 
N.  T.  Two  sesoions  were  hdd  and  eaeb 
was  well  attended.  At  the  scs^sion  on  Fri- 
day afternoon,  December  27,  1901,  Pro- 
fe«i0r  Charles  B.  Thwing,  Syracuse  Univer- 
sity, read  a  paper  on  'The  Preparation  and 
Training  of  the  Teaeher  of  Plqnies^'  and 
Dr.  L  ynian  C.  Newell,  State  Noimal 
School,  Lowell,  ^^fass.,  read  a  paper  on 
'The  Preparation  and  Training  of  the 
Teacher  of  Chemtstiy.'  Professor  Thwing 
emphaaind  the  neeeanty  of  hroad  and  ae> 
curate  training  in  physics  and  a  wide 
knowledge  of  the  salient  points  of  contact 
of  the  other  sciences  witli  phj-sics.  Dr. 
Newell  dwelt  upon  the  need  of  a  better 
knowledge  el  the  fundamental  focta  of 


Digitized  by  Google 


Mat  9,  ma,}  sen 

ohemistiy,  the  desirability  of  original  work, 
and  fha  lueemty  ci  more  attantioa  to  the 

application  of  p!5ydiolof?y  to  the  laboratory 
work.  At  the  session  on  Satnr'iny  morn- 
ing,  December  28, 1901,  Mr,  J.  K.  Kittredge, 
Unicm  Clanieal  8dioo]«  Seheneetady,  R  Y., 
read  a  paper  on  'The  College  Entrance 
Preparation  of  Students  as  Viewed  from 
the  Secondary  Man's  Standpoint'  Pro- 
feawr  Chariea  M.  Allen,  Pratt  Inatitnte, 
Brooklyn,  N.  Y.,  diHcu.'^ed  'Chemical 
Laboratory  Notes,'  and  ^fr  F.  M.  Gilhy. 
High  School,  Chelsea,  Mass.,  read  and  ii- 
Inatrated  a  paper  on  'How  to  Meet  the 
Ptoblem  of  Teaching  Physics  by  the  Labo- 
ratory- Method  in  Secondary  SchtX)ls.'  Mr. 
Kittredge  made  a  plea  for  a  four  years" 
course  in  adenee  with  physics  aa  the  basis, 
Frofeawr  Allen  illnatrated  hia  plan  of  pre- 
Bcnting  experitnents  and  rwordliit,'  notes  hy 
tlie  'l(K>se-sheet  method,'  and  ^Ir.  GiUey 
by  two  experiments  illustrated  his  method 
of  teaehfaiff  alsrgeaeetionaaawliole.  The 
papers  were  discussed  by  the  members  of 
the  Section,  and  a  healthy  interest  was 
shown  in  the  one  thought  of  the  meetings, 
via.,  how  to  aeoure  better  teaching. 
Reported  bjr 

Lyman  C.  Newell. 
Spats  Noukal  School,  Lowell,  Mass. 

■aara  scikncs  bbctiok. 

The  Earth  Sei«iee  Seettoa  met  on  Fri- 
day afternoon.  December  27,  and  Ott  the 
morning  of  Saturday,  Dpceniber  28. 

At  the  first  session  the  subject  for  dis- 
ciiarion  waa  the  queatton  of  'Geography 
for  Training  Students  in  the  Normal 
Schools.*  Dlscus-sion  was  opened  by  four 
twenty-rninnte  papers  given  by  Professor 
A.  W.  Faruham,  of  the  Oswego  State  Nor- 
mal School;  ProfesBor  C.  Stuart  Gager.  nf 
the  New  York  Normal  College,  Albany; 
Principal  C.  T.  McFarland,  of  the  Bro(^k 
port  Normal  School;  and  Professor  W.  S. 
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Monroe^  of  the  State  Normal  School,  West- 
field,  Haai.    The  first  two  apeakara  paid 

particular  attention  to  the  work  in  physical 
geotjraphy  that  sliould  be  presented  to  nor- 
Uial  titudeutii  who  are  intending  to  teach  in 
the  elementary  adioola;  the  last  two 
speakers  emphasized  particularly  the  hu- 
man side  of  the  work  as  it  should  be  pre- 
sented, Professor  Monroe  outlining  at  some 
length  what  to  hia  mind  should  be  included 
in  aneh  a  course  in  reference  to  the  races  of 
men  and  their  conditions  and  charactpr- 
istics  as  related  to  their  environment.  All 
spealcerB  agreed  on  the  neeesaity  of  more 
time  for  jreo<,'raphy  work  in  the  normal 
schools  of  jSew  York  5^tate,  and  particularly 
for  better  coordination  of  the  work,  so  as 
to  secure  more  aflSdmit  geographical  train- 
ing. 

The  second  ses.sion  -xn-,  rhn'oted  to  the 
discussion  of  the  prelimiuaiy  report  pre- 
sented by  the  Committee  of  Seven  ap- 
pointed in  1900  to  outline  a  eovrsa  in  phys- 
ical geography  for  the  secondary  schools 
of  New  York  St^ite.  Mimeographed  copies 
of  the  report  of  tlie  committee  and  o£  the 
eourse  suggested  bj  the  committee  were 
in  the  hands  of  all  who  attended.  After 
a  brief  prpsentation  of  the  main  points 
of  view  held  by  the  couuuittee  the  discus- 
sion waa  led  by  Head  Inspector  G.  P. 
Wheelock,  of  the  Regent's  Office;  Professor 
A.  P.  Brifrham,  of  Colgate  University ;  and 
Miss  Elizabeth  £.  Meeerve,  o£  the  Free 
Academy,  Utiea.  Informal  discussion  un- 
der a  five-minute  rule  followed,  and  waa 
participated  in  hy  many  of  those  prese»it. 

Both  sessions  were  particularly  helpful 
and  snggestiTe,  and  great  intareat  was 
shown  in  the  problems  presented  for  dis- 
cussion. At  the  close  of  the  meetin<?  it  sshh 
voted  to  ask  the  Association  to  continue 
the  Committee  of  Sevoi  for  one  year,  with 
the  ezpeetotion  that  it  wonid,  at  the  end 
of  that  time,  present  a  scries  of  laboratory 
exercises  for  Physical  Geography  in  Seo- 
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oodaiy  Sdioob^  and  a  Coune  of  Study  for 
Elementary  Schoolt. 

BlCBASP  £.  DODQE, 

(Jhairman. 

CoLCHBU  UmTBUirr. 

NATl  RE  STUDY  iiECTlON. 

The  program  for  this  section  was  de- 
ngned  to  bring  out  the  upiniona  of  thsae 

present  on  the  trainiii<r  that  a  teacher 
should  have  in  order  to  teacli  uature  study. 
The  first  session  was  devote  to  papers  and 
diaensaiona  on  these  nuttera,  and  the  seo- 
ond  session  to  the  rplntin?  of  personal  expe- 
rienct;  by  teachers  actually  engaged  in  car- 
rying ou  nature  study  work  successfully  iu 
their  aehoola. 

The  speakers  were  all  present  and  the 
discussions  were  taken  up  with  much  vifrnr 
and  interest.  We  agreed  that  the  basis  for 
aneeesafiaUy  teaehing  nature  atudy  Uea  in 
an  interest  in  the  subject,  a  belief  in  ita 
educational  vnlvie  in  the  broadest  sense, 
and  in  a  certain  amount  of  personal  ex- 
perienee  with  nature  itsdf.  That  more 
training  is  desirable,  if  added  to  the  above 
essentials,  was  admittetl  hy  nil. 

Miss  Hill,  Miss  Carss  and  i'rofessor 
Bardwell  showed  how  mueh  conUl  be  done 
by  trained  nature  atodeuta  in  the  inatmet- 
in?  of  both  children  and  teachers.  Rut 
it  was  shown  by  Miss  King,  Miss  Whittaker, 
Uias  Mershon,  Mr.  Round  and  Mr.  Drum 
that  special  aeienee  training  ia  not  abao- 
hitely  necessary  to  cany  out  the  spirit  of 
true  nature  study. 

Mr.  Beach,  in  presenting  his  plan  for 
teachers*  claaaea  made  practical  augeestiona 
which  recommended  themselves  to  all.  No 
doubt  many  such  elRraes  will  be  formed 
during  the  coming  year  in  cities.  Men- 
tion waa  made  of  the  eorreapondenee 
course  for  teachers,  conducted  by  the  Bu- 
reau of  Nature  Study  at  romellTl'niversity. 
Teachers  were  urged  to  make  use  of  every 


available  opportunity  to  ineteaae  their 

knowledge  of  subject  matter,  not  in  order 
that  they  may  teach  faet«.  hnt  in  order 
that  they  may  teach  their  pupils  how  to 
learn  from  nature. 

Uaby  Rooms  Miuueb, 
Chairman, 

Coa^VKLL  L'.'«iviea8iTT. 

SECTION  OP  BIOLOGY. 

Four  papers  were  read  and  discussed: 
Ihe  Preparation  of  Secondary  Teachers  in 

Binlogy:  Profeaaor  F.  £.  Luoyo,  Teachers 

College,  Colombia  Univeraity. 

The  hi^;h  school  is  the  'college  of  the 
people'  in  a  wide  sense  and  worthy  of  the 
best  efforts  of  weli-«ducat«d  and  trmued 
teachen.  Owing  to  the  inadequate  prepa^ 
ration  of  many  teachers  the  present  work 
in  biology  shows  «  lack  of  unifonnity  in 
ideals,  unevennesB  in  the  quality  of  instruc- 
tion,  and  a  remarkably  h^rogeneoua  hii^ 
school  coune,  taking  the  country  as  a  whole. 
Those  preparinfr  for  the  profession  of  sec- 
ondary teaching  in  biology  should  hold  the 
baehdor'a  degree,  and  ahould  have  atndied 
I^yaioB  and  chemiatry.  In  biology  they 
should  have  earned  at  least  •n\r.i'  points 
credit  before  graduation,  one  third  of 
which  diould  have  been  in  botany  er 
zoology.  Following  this  course  of  study 
tlit'v  should  have  a  professional  trainin?, 
iucluding  psychology,  hi8tor>'  and  prin- 
ciples of  education,  special  study  of  the 
problems  of  the  high  school  and  a  courae  m 
the  theory  and  practice  of  teaching  biology 
in  secondary  sehnols.  This  latter  eonrsc 
i-mbraces  two  parts:  Theory,  cuinsisting 
of  lectures  and  reading  on  the  histoiy  and 
aims  of  the  teaching  of  biology,  an  courses 
of  study,  topics,  ete. :  (h^  praetiee.  consist- 
ing in  observation  of  teaching,  construction 
of  a  course  of  study  and  examination  of 
available  materials.  This  course  culmi* 
nates  in  a  season  of  actual  tt'acliinjr  under 
skilled  criticism.    During  the  coiirse  the 
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candidate  should  pursue  advanced  work  in 
botany  and  aoolo^. 

Such  a  course  may  \\  t  il  he  made  to  lead 
x\p  to  the  conferring  of  degrees  coordinate 
uith  those  of  law  and  medical  schoob  and 
equal  to  them  in  ngnifieaace. 

What  ike  feoeker  of  Botany  in  Secondary 

Schools  should  h(  Prepared  to  do:  Dr. 
A.  J.  Obout,  Boya'  High  School,  Brook- 
lyn. 

Ideals  in  Teaching:  Professor  A.  D.  Mor- 
rill, Hamilton  College,  Clinton,  N.  Y. 
In  tiie  modern  teaehin?  of  natnral  hia- 
toiy  ooe  of  the  first  ideals  to  hold  away  «aa 
taxonomy,  then,  the  study  of  types,  and, 
later,  the  investigation  of  physiological  pro- 
eesaea.  At  preeoit  no  ringle  ideal  is  in 
vofTue.  Along  with  these  more  or  lesS 
clearly  concfived  ^'t'tioral  ideals  there  have 
grown  up  minor  ideals  which  often  are  of 
an  extra-scientific  nature.  Trimming  the 
prineiplee  of  bfology  to  meet  the  ezigeneiea 
of  a  Ret  oxnmination  ia  a  apeetade  often 
seen  in  our  midst. 

In  t^leiiieutary  work  the  pupil  is  of  much 
greater  importanoe  than  the  snbjeet,  bat 
many  teachers  think  more  of  the  symmet- 
rical presentation  of  their  Kubject  than  of 
creating  in  the  minds  of  their  pupils  a 
liking  for  aeienee.  A  aimilar  blindneea  to 
proper  methods  leads  other  teachers  to  didl 
all  tilt"  interest  of  disfovcry  by  jrivinar  pre- 
liminary lectures  and  demonstrations  which 
make  the  laboratoiy  period  one  of  nninter- 
estiiit:  verification. 

Tht.'  ideal  hmt  ealcnlated  to  lielp  the 
young  pupil  to  break  away  from  the  domin- 
ating antbority  of  books  ia  the  one  that 
leada  him  into  the  paths  of  nature  so  that 
he  comes  npnn  the  truths  himself. 

Well-directed  work  in  biology  develops 
individuality  and  independence  in  judg- 
ment The  example  of  one  earnest,  inter- 
ested antl  independent  student  in  a  class  is 
not  less  successful  than  that  of  the  in- 


8 tractor  in  bringing  indifferent  workera 
into  line. 

The  Training  of  a  Science  Teacher  for  Sec- 

Oiufai'ti  Schonln:  Professor  N.  A.  UAaVEIT, 

Chicago  Normal  School. 

A  teaeher  of  aeienee  in  a  high  aehool 
ought  to  know:  (1)  His  subject,  (2)  the 
psyehological  movements  involved  in  learn- 
ing the  subject,  (3)  the  principles  and  the 
art  of  teaching. 

Without  knowledge  of  the  subject  mat- 
ter, as  complete  as  possible,  no  ^uljstantial 
progress  can  be  made.  But  the  teacher 
must  not  pursue  one  line  of  research  to 
aneh  a  degree  aa  to  become  one-aided,  leat 
he  attempt  to  drill  hin  pupils  in  the  methoda 
of  the  trained  investigator. 

If  the  teacher  would  avoid  the  use  of 
men's  methoda  in  trying  to  develop  child- 
rm'a  mintls  he  must  have  more  than  a 
theoretical  knowledire  nf  the  fjcneral  laws 
of  mental  action.  He  must  bring  the  mind 
of  the  child  intd  t3ie  preeenee  of  truth  in 
auch  a  way  that  ita  activity  will  be  arooaed 
and  growth  will  result. 

Under  the  prevailing  limitations,  the 
normal  schools  do  not  properly  train  teach- 
ers for  the  high  schools.  Neither  do  col- 
leges and  univei-sities  t>lTer  iin  ideal  prep- 
aratiou  for  the  science  teacher.  The 
latter  are  ooeuined  too  eielnaivdy  with  the 
idea  of  storing  up  knowledge,  witit  little  or 
no  eonsideratioa  of  the  psychology  of  liie 
process. 

There  are  three  alternatives  for  securing 
better  trained  teaehera:  (1)  Normal  adioola 

may  modify  their  courses  to  meet  the  de- 
mands for  high  school  tearherH;  (2)  uni- 
versities may  change  courses  in  pedagogy 
by  introducing  practice  in  teaeldng;  (3) 
the  science  teacher  may  get  the  knowledge 
of  his  specialty  in  the  miiversity  and  his 
pedagogical  training  in  the  normal  school. 

HsNBT  B.  hjxrnux, 

Chairman, 
IteWiTT  Cu](To.<<  HioH  School,  New  Yobk. 
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THE  FDTUM  OF  VBOaTABLB  PATB0Uf9T.» 

Ok  thw  oeeuioii,  n  predd«it  of  tlie 

Ohio  Academy,  it  is  incunil>enr  upon  me 
to  deliver  an  address,  presumably  upon 
some  phaitc  of  the  body  of  knowledge  we 
eall  Mieiiee.  Cuttoni  pointB  no  Im  uu* 
erringly  to  some  topic  along  the  lines  of 
one's  chosen  pursuit.  I>oubtless,  without 
any  announcement  u  botanical  heading 
would  be  aangncd  to  thia  oeeamon.  For 
variouB  reaaons  it  has  seemed  fitting  to  pre- 
sent to  you  some  thoughts  on  'The  Future 
of  Vegetable  Pathology.*  Certainly  this 
eannot  be  done  without  eoiuidering  the 
history  of  the  rise  And  progrees,  nor  witli- 
oiit  dis<nissinsr  thp  present  status  of  plant 
patbulo^y  from  the  standpoint  both  of  the 
investigator  nnd  of  tbe  teadier.  Tbew 
matters  are  likely  to  lead  to  estinuitea  eon- 
ceming  the  rank  of  vf^otable  pathology 
among  the  divisions  of  botanical  scien<*e. 
Concerning  tlie  speaker  personally,  it  is 
known  to  moat  of  you  that  hia  purauita  are 
along  the  line  of  the  study  and  inveatiga- 
tinn  of  plfint  disease. 

Since  it  is  in  the  cultural  aspects  of  plant 
life  rather  than  in  the  original  condition  of 
M'ild  plants  that  pathology  has  claimed  the 
largest  nitontion,  we  naturally  hM>k  \o  tli.it 
phase  for  much  of  its  history.  The  ad- 
vance of  our  knowledge  in  thia  helpful  line 
has  certainly  been  gnitifying  during  the 
cloein^r  iLn-ado  of  tlu'  iiiiicli^cnth  I'pntury. 

Plants,  as  dynamic  factors,  exhibit  cer- 
tain general  and  normal  activities  diseem- 
ible  under  widely  diffn«nt  conditioDa  of 
environment,  and  iprocrniznhlo  in  plants  of 
external  dissimilarity;  the  study  of  tlirs*? 
normal  activities  leads  us  to  plant  physiol- 
ogy. At  the  same  time  these  plantB  in 
their  usual  activities  are  impinged  upon  by 
certain  special  and  general  phases  of  en- 
vironment, by  varying  climatic  conditions 
embracing  differences  in  the  amounts  of 

'Presidential  addre^A  before  the  Ohio  AwwiHIiy 
of  Scienoe,  Norembor  20,  1901. 


heat,  light  and  humidity,  exposure  to  dry- 
neaa  in  air  or  soil,  as  well  as  the  encroach- 
ments of  animal  life  by  the  croppin«»  of 
herbivors  or  the  fretting  of  insects.  In 
response  to  coutiauoualy  acting  stimuli  of 
this  eharaeter  the  planta  beeome  modified 
oi'  adaptM  to  the  conditions  surroundim; 
tliera ;  the  study  of  this  adaption  leads  to 
ecology. 

Studying  still  tiiese  same  plants  as  living 
organiams,  and  either  in  their  general  fune- 
tionaJ  activities  or  in  their  external  and  in- 
ternal adaptations  or  in  both,  we  Kind  that 
the  course  of  life  of  the  plant  is  by  no 
means  always  normal— instead  of  simple 
turiror  wt*  mny  have  intumewenee  or  (Hlema 
(dropsy,  as  our  physicians  would  say; ;  in- 
stead of  the  free  water  flow  eootemplated 
through  the  conducting  tissues  we  may 
find  the  vf«srlf?  clos<'d.  Not  only  this,  ex- 
ternal and  internal  parasites  may  attack 
any  and  all  organs  of  the  plants,  intercept- 
ing light  and  heat,  absorbing,  destroying  or 
diverting'  tho  usual  nutritive  snhst,<in^»*>. 
penetrating  and  transforming  essential  or- 
ganic tissues,  and  even  totally  preventing 
the  attainment  of  the  reproductive  funo- 
tions:  tJiese  parasite.s  may  lie  in  wait  in  the 
soil,  be  wafted  iti  the  winds  or  be  sown 
with  the  seed  of  Lite  husbandman.  Other- 
wise ineapable  of  striking  expreanon  by 
external  signs,  the  plant  may  find  itsdf 
fixed  in  a  soil  with  inadequate  or  unsuit- 
able or  even  injurious  substances  con- 
tained therein ;  accordingly  there  is  stunted 
growth,  ri'duced  viu-or  or  manifest  ill  health 
indicated  by  friut  or  foliage.  Abnor- 
malities are  seen  in  such  and  in  other 
ways;  thctr  study  just  as  eertainly  leads 
us  to  vegetable  pathology. 

Patholoiry  is  then  at  least  tentatively 
ranked  e«M)rdinately  with  physiology  and 
ecology  among  the  divisions  of  botanical 
aoienee  which  have  to  do  willi  planto  in 
th<^ir  life  relations.  No  one  of  tht^ 
divisions  just  enumerated,  more  than  an- 
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otter,  may  Iw  meecMfully  cultivated  with- 
out some  knowledsre  of  the  other  diviflioara 
of  botaoy  and  of  allied  ecienefis. 

HUtorieaUy,  Tegetable  pafhology  has 
beam  atudied  for  a  long  time ;  at  least  one 
work  on  'Maladies  des  Plantes'  has  a  title 
page  date  of  the  early  hfties.  Of  two  Ger- 
man worta  in  the  nature  of  general  treatises 
on  thia  aabjeet)  atill  naefnl,  the  fliat  flditioii 
w  t-re  issxjed  in  the  yrars  1874  and  1880, 
respectively:  I  refer  to  the  handbooks  of 
Sorauer  aud  Frank,  both  of  which  have 
paaaed  tiurougli  aabaeqnent  editiona.  The 
lamented  Winter's  little  work,  'Die  durch 
Pilze  verursachten  Krankhciten  der  Kul- 
tur  (iewachse,'  belongs  to  about  the  same 
period  (ISre).  Theae  were  followed  bj 
almost  synchronous  pnl  !  :ri; m  of  works 
by  Prillonx,  Hallier,  Tubeuf,  Berlcsc 
and  Marchal  in  French,  Clerman  and 
Italian,  respectively.  Tnbeof 'a  book  waa 
Roon  trandated  into  Engliab  by  Smith,  and 
its  appearance  in  that  drww  has  hei  ii  fol- 
lowed by  the  handbook  of  Mass^e,  and  by 
the  >«eent  and  neat  eseelleni  wtnk  by  H. 
Ifardiall  Ward  under  the  title  'Diaeaae  io 
Plants.' 

There  are  journals  too,  including  the 
Zeitsckrift  fur  Pfianzen-krankheiten,  ed- 
ited by  Sorauer,  now  in  ita  eleTenth  volnme, 
the  Zweite  Abtheilung  of  the  Centralblatt 
f  ur  Bakteriologie  und  Parasitenkunde,  now 
in  its  sixth  volume.  The  Italians  have 
the  Bwiita  di  Patdogia  Vegetdle,  of  nway 
years '  standing,  edited  by  Berlese,  and  the 
Dutch  the  Tidschrift  over  Plan  ten  Ziekirn 
edited  by  Bitzema-Bos.  In  England  so- 
ciety prooeedinga  and  jonmala  have  beat 
the  chief  aTennea  of  publication  for  work 
en  plant  diseases;  while  in  the  United 
States,  aside  from  the  Journal  of  Mycology 
inatitated  by  Dr.  Ktilerman  while  in 
Kanaaa,  now  no  longer  pnbliahed,  the  pnb- 
lioations  of  tlie  TTnited  States  Department 
of  Agriculture  and  of  the  various  experi- 
ment stations  in  the  several  states  liave  been 


the  chief  agencies  by  which  a  large  and 
valuable  literature  on  plant  diseaaea  haa 
been  issued. 

Looking  at  the  aobjeet  in  this  manner, 
we  are  led  to  conelttde  that  plant  pathology 
has  po<wessed  a  well-arranired  and  system- 
atic body  of  facts  bearing  upon  the  sub- 
ject, during  a  period  of  at  least  twenty 
yeara,  and  that  thia  body  of  knowledge 
has  been  accessible  for  that  leiipth  of 
time  ia  the  fnrrn  of  published  liandbooks; 
aud  further  thai  it  haii  possessed,  aud  still 

poaaeaaea,  a  large  literature  iaraed  in 

periodical  form  and  covering  the  multi- 
tudinous  phases  of  the  snbjeet  in  question. 

Haa  plant  pathology  meanwhile  aasumed 
the  eoordinate  rank  herein  indicated  al<»g 
with  plant  phyricdogy  and  ecology!  I 
fear  we  must  answer  negatively  in  so  far 
as  college  professorships  and  university 
oonnea  are  conouned.  Aaide  from  the 
few  nniveraitiea  which  offer  rather  brief 
undergraduate  courses  in  'vegetable  patliol- 
ogy'  or  in  'plant  diseases,'  must,  or  I  niikdit 
say  all,  American  oniversity  and  college 
courses  offered  by  well  developed  botan> 
ieal  dejiai-tmeiits.  eonsistinf,'  of  two  or  more 
ehairn  iu  botany,  are  silent  on  this  subject. 

If  the  elements  of  the  subject  are  taught 
at  all  they  are  presented  nnder  either  plant 
physiology  or  the  systematic  study  of 
fungi,  and  it  is  notable  that  in  America 's 
oldest  and  largest  university  this  division 
of  botany  ia  not  recognized  as  existing. 
Professor  Ward,  to  whom  reference  haa 
already  been  made,  responds  in  a  recent 
letter  that  his  work  in  plant  diseases  is  all 
research  work  and  that  he  offers  no  Bq>a> 
rate  course  upon  the  subject. 

It  is  easy  to  understand  that  up  to  fi  vf^- 
cent  time  no  well  fonmilated  call  had  beeu 
made  for  stadents  equii^ped  in  thia  line, 
and  that  therefore  no  demand  existed  for 
courses  in  plant  patholos^',  but  certainly 
the  recent  expansion  in  experiment  station 
work,  and  in  that  of  the  United  States  De- 
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ptrtnient  of  Agriculture,  no  longer  leftVM 

this  position  t«nal)!«'.  The  writer  liaa  some- 
tuues  wondered  whether  we  have  iu  this 
tardtneM  to  apply  botany  in  vegeteble 
pathdogy  a  matt  of  unwilUngnew  or  reluc- 
tanci?  tn  place  aj>iilii'i1  science  upon  a  co- 
ordinate basis  with  pure  science.  ^laoy  are 
aware  how  relent  leas  was  the  oppcaitiaD  of 
the  lepreaentativeB  of  the  old  cdueation  to 
juittingr  engineering  or  applied  science 
courses  upon  the  same  basis  as  the  arts 
course  for  graduation.  Indeed,  if  I  aiu 
not  miataken,  certain  inatitutioiui  slill  dis- 
criminate aituiiis!  ^^raduates  in  engineering. 
Seeinf^  that  ail  tliis  is  history  iiiul  noting 
that  applied  science  in  the  duuiuui  of  living 
thing*  offers  great  diffieultiea  by  reason 
of  the  variations  in  the  ozganiama  them- 
»p|ves  than  the  sciences  applie<l  iii  engineer- 
ing and  other  techuological  lini*8,  it  ought 
not  to  surprise  us  that  this  applied  botai^ 
should  nia ke  a t  times  slow  advances.  Such 
has  been  the  case  all  along  the  line  of 
agricultural  application.  It  would  not  i>e 
against  some  things  that  have  already 
passed  into  history  were  the  lingering,  or 
inherent  hostility  to  useful  kiiowletlL'i'  as  a 
part  of  the  subject  matter  of  collegiate 
instruction  to  have  had  something  to  do 
with  the  tardy  reeognition  given  to  plant 
pathology  in  this,  the  foremost  country  of 
the  earth,  in  the  application  of  the  reme- 
dial methods  its  study  has  brought  to  our 
people.  A  good  many  of  na  have  heard 
the  sneer  often  accorded  to  really  fine 
work  in  applied  hotnny. 

However  much  weight  we  may  give  tlie 
foregoing  oonsaderations,  it  most  not  he 
denied  that  vegetable  pathology  as  a  well- 
rounded  divisioti  of  botany  has  been  com- 
pelled to  pass  severe  tests,  to  suffer  dis- 

The  tendency  in  some  quartm  to  re- 
strict the  apjdieation  of  the  tenn  v^sretahle 
pathology  to  a  study  of  the  crj'ptogamic 
]>araaites  upon  plants  has  been  a  great 
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drawback.  Parasitology  has  been  devel- 
oped to  the  narrowing  and  dwarfing  of  the 
true  science.  Doubtless  this  is  the  idea 
whieh  finds  expression  in  the  catalogued 
courses  of  economic  myoology.'  One  well- 
known  and  liheral-minded  botanist,  himself 
a  professor  of  botany,  made  the  remark  to 
me  some  two  years  ago  that  he  vrovild  ae- 
knowledge  that  «e  possessed  a  seienoe  of 
plant  parasitology,  but  that  the  science  of 
plant  patholog>'  seemed  to  him  to  require 
building  up  on  the  non-panisitic  nde  be- 
fore we  ooidd  etmsider  it  a  wdl-developed 
division  of  the  seienee  of  botany.  I  may 
mention  here  in  passing  that  the  develop- 
ment in  this  country*  of  economic  entomol- 
ogy, apart  from  botany,  wherein  ita  appli- 
cation rests  if  if  attain  wonomic  rank  as 
to  plants,  has  also  divided  forces  when 
compared  with  the  course  of  events  in  Ger- 
many and  the  remainder  of  Continental 
Europe. 

0 ranting  that  the  immediate  demands 
for  it  and  the  recognized  value  of  the  re- 
sults of  the  stndy  of  fungus  parasites  have 

developed  the  seienee  unequally  or  dis- 
proportionately in  that  direction,  recent 
advances  have  certainly  tended  in  a  large 
meaauie  to  ommet  th»  tendeney.  WhOe 
we  do  not  yet  know  the  exact  interrelations 
otit  of  whieh  harm  results  from  the  nnh  Hik- 
ing of  oxidizing  enzyms  at  unpropitious 
times,  as  is  now  believed  to  be  true  in  yel- 
lows of  the  peach  and  in  the  mosaic  disease 
of  herbaceoxia  plants,  notably  of  tobacco, 
profrr'  ss  towards  a  knowledge  of  this  ab- 
nonuai  stollweehser  has  certainly  been 
rapid  and  has  apparently  proceeded  along 
safe  lines.  That  many  normal  proee^^ses 
in  plants  remain  obscnre  or  unsolved  does 
not  discourage  the  plant  physiologist;  qo 
more  should  the  obseority  of  the  abnormal 
deviations  cause  the  plant  pathologiat  to 
desist  from  bis  triumphant  progre<w. 

A  prominent  plant  physiologist  has  re- 
cently asserted  tiiat  an  aileqnate  explanap 
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tion  of  so  simple  nnd  fnndaniental  a  pro- 
cess as  the  asreiit  of  s;ip  in  plauUt  yet 
remains  to  bv  proposed;  other  problems  in 
phjraiology  are  stated  to  be  equally  un> 
stilved.  In  a  like  petition  the  vegetable 
patholoi;i8t  finds  hiiii.solf  with  respect  to 
some  of  the  problems  of  pathology.  Uu- 
aolved  problems  there  are*  and  unsolved 
problems  there  will  remain  so  long  as  men 
continue  yearly  to  extend  the  boundaries 
of  our  knowledge  of  plant  life. 

I  feel  well  assnred  that  the  state  of  our 
knowledge  «amnt8  us  in  recognizing  plant 
patholofrj'  as  a  wrll-i'stahlislu'd  division  of 
botanical  science  entitled  to  the  coordinate 
rank  I  have  earlier  indieated.  If  this  be 
granted  then  what  reasonable  grounds  ex- 
ist to  warrant  tho  arranfrcint-nt  of  courses 
and  the  establishment  of  chairs  of  vege- 
table patholog>'  T  I  think  the  basis  of  our 
modem  edueatioD  affords  us  but  one  an- 
swer. The  stiito  oliiiPiresi  itself  with  ihIu- 
cational  matters  in  order  that  her  citizens 
may  be  more  useful  iu  perpetuating  the 
State  and  in  oootributing  to  its  welfare  and 
prosperity.  The  state  is  already  demand- 
ing the  sert'ices  of  thrrse  who  are  capable 
of  assisting  agriculture  by  controlling  the 
diseases  of  culture  plants;  with  the  lapse 
of  years  these  demands  promise  to  dereUjp 
in  incrpasin?  proportions. 

The  institutions  of  learning  which  leave 
their  graduates  without  all  the  training  for 
this  work  that  the  state  of  our  knowledge 
affords  are  missing  one  of  the  fairost  op- 
portunities for  usefulness.  The  graduate 
who  finds  that  his  notes  on  economic 
mycology  fail  to  connect  his  parasite  ade- 
<iuately  with  the  changes  in  its  host,  will 
probably  accuse  his  instructor  of  leaving 
him  to  find  out  for  himself  wliat  he  should 
have  been  taught  in  some  msnner,  at  least, 
while  he  had  a  student's  leisure  and  be- 
fore the  nnreasing  demands  of  at>tna!  hpt- 
vice  pressed  upon  him.  Generally  speak- 
ing,  Ameritam  institations  leave  the 


student  in  this  position,  or  offer  him  nn 
excellent  opportunity  to  make  his  own 
pathological  inferences  from  physiological 
instmetion.  In  my  judgment,  the  demand 
for  well-considered  instruction  and  re- 
search in  plant  patholonr}'  is  already  for- 
mulated and  only  awaits  avenues  of  expres- 
sion to  make  itodf  felt.  It  would  sesm 
that  the  laud  grant  colleges  and  state  uni- 
versitit's  are  situated  at  a  ^rreat  advantafr'^ 
by  their  opportunities,  in  the  line  of  courses 
in  a  pathologies)  botany  that  dmll  be  peda- 
P>gically  sound  and  actually  immediately 
helpful.  They  have  this  fino  opportunity 
because  of  their  relations  to  the  state  at 
large  and  to  the  agricultural  emnnuinitgr 
in  particular,  and  by  either  direct  or  eon- 
tributorv  pnnnpftinn  with  the  exporitnont 
stations  and  the  United  States  Department 
of  Agriculture.  Have  such  courses  been 
made  prominent  and  aro  these  great  in* 
stitutions  realizing  their  full  opportu- 
nities? And  arc  the  time  and  faciliti«»s  in 
the  way  of  helpers  allotted  in  our  state 
university  or  elsievrtiere,  sueh  as  make 
nothing  more  to  he  desired  T  To  both 
of  these  questions  most  would  give  either 
a  qualified  or  an  unqualified  negative 
answer.  So  Imig  as  this  is  true  raueh  re- 
mains to  be  done  for  the  future  of  vege- 
table patholo<ry.  It  may  he  added  that 
so  far  as  my  own  inquiries  and  those 

of  certain  of  my  friends  have  extended, 
we  find  plenty  of  dispositioii  to  create 

sepanite  chairs  in  botany  in  onr  tmi- 
versities,  and  properly  so,  but  there  is 
little  manifest  disposition  to  provide  for 
instmetion  in  plant  pathology.  If  we  eoa* 
tnist  this  apparent  indisposition  — I  say 
apparent  advisedly,  for  those  on  the  out- 
side can  judge  as  to  what  is  being  consid- 
ered within  only  by  amnounoements— if ,  I 
repeat,  we  contrast  this  apparent  indisposi- 
tion of  the  institutions  traininjr  the  future 
physicians  of  the  plant  world  with  that 
existing  in  medical  colleges  iHieroin  then 
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is  n  very  wnorpte  division  of  patboloprii^nl 
subjects,  we  are  forced  to  conclude  that  a 
great  deal  remains  to  be  done  to  provide 
ade^nately  for  the  future  instnictioa  that 
I  am  well  assured  is  to  be  given  in  vege* 
table  pathology. 

A  bodjr  of  weU-organized  Imowledge  on 
plant  diseases  presented  by  teachen 
charged  chiefly  or  solely  with  the  ^'ivinp  of 
courses  or  the  contluct  of  investigations  in 
plant  pathology  is,  I  am  led  to  bdioTe, 
not  solt  ly  by  tlie  course  of  demand  tat 
%vorker8,  but  as  well  by  the  dovolupment 
of  our  agriculture  practice,  to  be  the  future 
of  vegetable  pathology.  In  ao  far  aa  I  am 
aware,  the  only  university  whose  offieials 
have,  as  yet,  expressed  a  desire  and  ftiture 
pmpose  to  put  plant  pathology  on  this 
foundation  for  the  future  is  not,  as  one 
woidd  expect,  endowed  by  public  funds, 
bnt  by  private  philanthropy.  I  am  hope- 
ful that  this  will  not  long  remain  the  case. 

In  choosing  this  subject  and  in  Uie  man- 
ner of  presenting  it,  I  have  been  guided,  as 
hereir  i  t  forth  inadequately,  by  a  desire 
to  make  plain  the  disproprirtion  between 
the  demands,  in  the  line  of  applied  botany, 
made  upon  many  of  the  most  competent 
graduates  in  botany  and  in  the  preparation 
they  have  hccu  jriven  for  this  work.  It  is 
recognized  that  at  no  other  period  of  the 
VN>rld*a  history  have  the  univetsitiee  of  the 
time  bem  subjected  to  saoh  stress  and  ex- 
pense in  pqiiippiii?  for  the  demands  of  in- 
struction as  have  fallen  upon  those  of  our 
own  day  within  the  last  two  deoadee,  more 
eq;»eittaUy  within  the  last  one.  Under  these 
circumstances,  with  tlie  achievcmpnts  nf 
applied  physical  and  chemical  science  in 
the  minds  and  on  the  lips  of  the  inhabitants 
of  both  town  and  country,  it  is  not  sur- 
prising that  the  equally  important  eco- 
nomic achievements  in  botnnieal  science, 
and  especially  in  pathology,  should  have 
been  ]>assed  without  mueh  eomdderation  hy 
a  great  number  whose  interests  and  train- 


inp  learl  them  to  look  elsewhere.  AYhat  has 
h«en  stated  has  been  oilered  in  Uie  spirit 
of  friend^  suggestion  and  witii  no  desire 
to  mi8Stfit«  or  misapply  the  facts  as  they 
now  exist.  Should  this  appear  to  have 
been  done,  it  will  be  my  greatest  pleasure 
to  make  corrections. 

It  is  quite  generally  recognized  at  tlie 
present  day  that  some  of  the  brilliant  hopes 
of  the  chemist  respecting  improvement  in 
plant  growth  have  failed  of  mlisation,  and 
that  after  all  the  sciences  which  deal  with 
li\nng  things  have  their  problpr'??  worthy 
the  most  competent  and  best  equipped 
of  our  setettiata.  The  ehemiat  vriU  now 
admit  that  mere  ehemieal  ansly^  of  the 
plant  snbstanrcs  pives  no  adequate  knowl- 
edge whereby  we  may  solve  the  vexing 
problems  of  plant  nutrition,  valuable  and 
helpful  as  the  analysis  has  been.  We  as 
botAuists,  are  justified  in  the  faith  that  our 
beloved  science  i.s  at  last  to  come  into  pos- 
isessiuu  of  her  full  heritage  of  problems  as 
well  aa  opportunities.  Certainly  the  un* 
rivaled  development  of  American  botany 
in  recent  years  justifies  a  faith  of  this  sort. 

I  have  thus  with  hasty  preparation,  and, 
as  I  am  wdl  aware,  very  imperfectly  as  to 
result,  taken  this  much  of  your  valuable 
time  in  disscnsssinfj  what  appears  clearly  to 
me  to  be  the  larger  possibilities  of  the  fu- 
ture of  vegetable  pathology. 

AiMtnRoiB  D.  QmMx. 

Onio  AouctxTnuL  Bmumr  Bt^twai, 

WousTES,  Ohio. 
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Brief wechsel  ttcischen  J.  Berteliua  und  F. 
Wohler  im  Auftrage  der  konigl.  Qesell- 
scUft  der  WuMntehafttn  tuOHtingtH.  Hit 
einom  Cnmrncntar  von  J.  vow  Braun; 
herausgcgeben  von  O.  Wallach.  Leipzig, 
Valag  von  Wilhelm  Engefanann.  1901. 
Two  vols.,  8to.  VoL  T.,  pp.  xxii-f7l7, 
with  portrait  of  Berselias;  VoL  IL,  pp. 
774,  with  pOTtrsat  of  Vahler. 
Thsnka  to  the  gnat  esre  wiA  which  the 
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pontons  nddress£'<i  prc!>crvc<I  (ho  lottcrs  re- 
oeiyed,  and  to  the  circumatance  that  this  was 
die  babit  of  both  partioi,  ohemista  can  now 
examine  the  voluminous  corn  Hpomk  nco 
maintained  by  the  Swedish  master  Uerzelius 
and  his  famous  pupil  Wohler,  throughout  s 
long  period  of  years  (1823-1848).  After  Uie 
death  of  Bcrzdius,  Woliler  presented  the  let- 
ters received  from  him  to  the  Koyal  Academy 
of  BeioBoeB  of  Swedan  witb  llio  oonditiOB  that 
they  should  he  knpt  sporot  until  January  1, 
IDOO;  and  Berzelius'  widow  sent  the  letters 
writCin  to  him  bj  WSUor  to  iho  Mxne  institu- 
jion,  whence  they  were  afterwards  transferred 
to  the  University  library  of  Oottingcn.  The 
two  large  volumes  reproducing  these  letters  aw 
published  under  the  auspioee  of  the  Boyal 
Academy  of  Science  of  the  same  town. 

The  oorrespondenoe  begins  with  a  letter 
written  hf  WBhler  from  Heiddbeiv,  July  17, 
1823,  stating  that  the  eminent  professor  of 
chemistiy  at  Heidelberg,  Leopold  Qmelin, 
bad  anggBBted  bis  applying  to  Benalina  for 
permission  to  continue  his  chemical  studies 
in  the  laboratory  of  the  distinguished  Swede. 
At  that  date  Wohler  had  published  four  re- 
searches that  may  have  been  known  to  BorM* 
lius,  the  first  in  1S21,  when  Wohler  was 
twenty-one  years  of  age,  narrating  bis  dis- 
oovBiy  of  adeniimi  in  a  HohHmiam  mineial 
and  in  'he  ri1  of  vitriol  manufaolnred  there- 
from. Eerzelius  replied  favorably  and  a  few 
montha  lata  WBhler  made  the  jonnifly  to 
Stockholm,  where  he  passed  the  winter  of 
1883-24.  The  last  letter  in  the  work  was 
written  by  Svanberg  to  Wohler  on  August  8, 
1848,  and  announced  the  death  of  Berzeliiu; 
the  intervening  letters  depict  the  intimnto  re- 
lations that  existed  between  the  two  chemists. 

The  hicrh  opinion  formed  bj  BeraeliiiB  for 
his  young  pupil  was?  fully  justifiod  when, 
within  four  years  of  his  studentship,  Wohler 
was  aUe  to  write  to  hia  former  master  of  bis 
hriniant  di^icoveriefl  of  aluminium  and  of 
urea;  the  first  in  a  letter  dated  October  10, 
16S7,  and  the  second  in  a  letter  of  February, 
IflSS.  To  these  announcements  Berzeliu» 
answered  with  etithuniasm,  'Alimiinium  and 
artificial  urea,  truly  very  different  bodies,  fol- 
lowittg  so  dose  to  eadi  other,  will  be  the 


precioug  (^ext»  m  the  lauvel  wieath  woven  for 

thy  brow.' 

Besides  their  penonsl  snoMsses  in  ohem- 

iitry  the  friends  wrote  to  ea<?h  other  of  the 
labors  of  tbeir  oontemporaries  and  friends; 
the  Swede  wrote  to  the  German  of  the  dia- 
coveries  being  made  by  Moeander,  who  had 
boon  nicknamed  'Father  Mtiees,'  of  the  elnims 
of  Gay  Luei$ao,  of  his  opinion  of  Uerhardt, 
and  of  various  domeetie  and  family  matters. 

On  the  other  hand,  Wohlsr  had  many  things 
of  interest  to  communicate;  he  wrote  o£  his 
joint  investigations  liegim  with  laebig  in 
1830,  and  in  the  same  year  of  hia  marriage. 
In  1832  the  letters  are  full  of  incidents; 
Liebig  diaooven  chloroform  and  chloral,  Fara- 
day discovers  voltaic  induction,  Wohler'a 
\vife  died  (in  1834  he  married  a  second  time), 
Liobig  received  a  visit  from  Wohler  in  Qiessen 
and  thegr  b^an  to  inrestisate  bitter  almond 
oil. 

Events  then  marched  rapidly ;  in  1835  Beize- 
lina  Tisited  Paris,  and  WSbler  jonmeyed  to 

Ix)ndon,  after  which  the  two  met  in  Bonn  and 
traveled  together  to  Cassel.  This  meeting 
TftB  a  souroe  of  great  pleasure  to  both  the 
friends,  who  now  pledged  themselTSa  ia 
brolherh'"M?  (hruderschafl) ;  they  met  but 
once  again  in  life,  at  Gottingen  in  1845. 

In  18M  WSUer  reeeivsd  a  eaU  to  GStdngen. 
Berzelius  married  and  vi-m  made  a  baron ;  in 
1837  Bunsen  investigated  caoodyl,  and  the 
nnfortnnato  quarrel  between  Berselitta  and 
Liehip  began  with  an  attack  by  the  latter. 

Among  the  inniunerable  items  o£  value  in 
tiMse  1,500  pugea,  one  may  be  cited  of  special 
interest  to  American  chemists.  In  JiUM^  1888, 
Wohler  wrote  to  Berzelius  that  a  younpr 
American,  a  pupil  of  Siiliman,  had  been 
stndyins  wiA  him  for  some  montbs,  and  in 
December  of  the  same  year  ho  again  mention's 
him,  this  time  by  his  name.  Booth,  and  says 
be  wishes  to  oontinae  his  studies  under  Berae* 
lius  if  ho  (Booth)  ean  obtain  permission.  In 
this  connection  Wohler  writes  handsomely  of 
the  Americanos  ability,  industry  and  absolute 
trustworthiness.  Those  who  remember  the 
laio  ProfoAsor  James  Curtis  Bnoth,  for  forty 
years  meltcr  and  refiner  in  the  United  States 
ICnt  of  Philadeipbia,  and  in  1883^  1884  and 
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1885  President  of  the  American  Chemioal  So- 
ciety, will  be  pleased  to  note  the  accurate  fore- 
oast  of  his  character  tnade  by  WShler  flfty 
ycnrs  boforo.  I^ioth,  liowwor,  did  not  ^'^ 
Swedoii,  as  iierzclius  replied  he  wa»  too  old 
to  take  chaise  of  any  stodeola. 

The  reviewer  can  n'w  v  but  a  birdscyc  sur- 
vey of  the  extraordinary  value  of  these  ro\' 
nines  as  eontributiona  to  the  luatoiy  of  ekem" 
iHtry.  An  indaK  of  proper  namea  adda  to 
their  luefolness. 

IIknrV  Carrimmo.n  Boltd.v. 

Reports  of  (he   Camhridrii-  Anthropological 
Expedition  to  Torre*  iitraits,  Vuliune  IL 
PkygkiHogv  and  Pti/ehotogw.    Part  L  'In- 
troduction and  Vision.'     Cambridpi^,  The 
Univezsity  FresB.    1901.    4to.    Pp.  140. 
The  indnaioD  of  psychological  testa  in  the 
anthropdogioal  survey  of  the  status  of  prim- 
itive peoples  is  a  noteworthy  tendency  of  re- 
cent investigation,  and  one  worthy  of  the 
highest  commendation.    No  more  intwesting 
contribution  of  this  nature  has  been  made 
than  the  one  just  published  by  the  Cambridge 
expedition,  the  general  direetor  of  which  is 
Mr.  A.  C  ITiiiiilcii.    Tlir  psycIioloj^R-iil  obser- 
vations are  due  to  W.  LL  K.  Kivcrs.  While 
many  of  the  obaerfationa  are  mther  nnde- 
veloped  in  type  and  Bude  vnder  tinfavorable 
conditions,  yet  the  whole  pp*«»Rr<'h  einlnxHes  a 
considerable  amount  of  uiaterial  that  is  sug- 
gest Ivl-  even  whero  it  fail*  to  be  conclusive. 
Mr.  Rivers  is  cntitltKl  to  prcat  rredif  for  the 
inauguration  and  the  successful  completion  of 
this  series  of  tests. 

The  direction  of  suoli  an  enterprise  involves 
great  tact,  a  cooatant  watchfulness  for  soiuroes 
of  error,  enconnter  with  diiBctdties  of  lan- 
guage and  the  explanation  of  lAat  was  wanted. 
The  men  had  to  be  griTcn  tobacco  and  the  chil- 
dren sweets  as  rewards  of  merit  for  haviug 
their  eyesight  tested,  while  at  the  same  time 
an  appeal  to  th('ir  vtmity  wns  very  effiencious. 
The  stoiy  was  circulated  that  the  black  man 
conld  see  and  hear  better  than  the  white  man, 
and  that  the  whito  man  had  come  to  see 
whether  this  was  so  and  would  record  the  re- 
aolts  in  a  big  book  for  atl  to  read.  An  over- 
aealous  native*  in  impressing  the  neoeaaity  of 


trurlifultit'ss  ill  nnswering  the  questions  asked, 
had  hiitttxl  that  Queen  Victoria  would  send 
a  man-of-war  to  punish  those  who  told  lisa, 
and  sii  friffhtoned  off  a  group  of  subjects  alto- 
gether. Kut  on  the  whole,  Mr.  Bivers  presents 
satisfactory  evidences  that  the  natives  under- 
stood  what  was  desired  and  wwe  aUe  to  give 
proper  attention  to  the  test. 

Only  a  few  of  the  move  significant  reenlta 
can  here  be  preaanted  in  ontline.  Visual 
acuity  wns  tested  in  several  ways,  the  Urst  \ie- 
uig  by  the  use  of  the  letter  £  in  various  posi- 
tions (8netlen''a  Haken).  This  character  was 
pre<^ented  in  vnrious  «ize?  and  arrnnjreraents 
and  the  subject  required  to  hold  a  sample 
character,  whidi  he  had  in  his  hand,  in  the 
IKisition  of  a  given  ehnructer  exhibited  at  a 
Standard  distance.  The  smallest  siae  of  the 
diaraeter  distii«rariiaUe  at  the  standard  ba- 
lance wovdd  thus  be  a  measnre  of  the  visual 
efficiency  according  to  the  usual  procedure. 
In  one  group  of  natives  there  were  two  thirds 
who  had  vision  between  two  and  three  timea 
what  is  commonly  supp^ised  to  he  normal 
European  vision.  This  conclusion  must  be 
somewhat  modified  in  view  of  the  difilenlty  of 
obtaining  fyreeisely  oimparablo  European 
standards  and  in  limiting  the  subjects  to  those 
presenting  no  deeidsd  nf ractive  defect*.  Yet 
the  balance  of  evidence  is  in  favor  of  a  slight 
superiority  of  the  vision  among  'Naturviilker' 
as  compared  with  'Culturvolker.'  Bring- 
ing this  into  relation  with  the  widely  cir- 
culated reports  of  the  marvelous  visual 
powers  of  savages,  Mr.  Rivers  decidedly  agrees 
with  thoae  who  inteipret  snoh  proflciem^  aa, 
in  the  main,  a  psychological  one.  It  is  1>e 
cause  tiie  savage  in  his  limited  world  knows 
what  to  look  for,  tiuit  he  is  aUe  to  recognize 
objects  at  a  greater  distance;  and  when  the 
Kuropean  attain"?  an  equal  familiarity  with 
the  environijit'iil  lits  iit  likewise  alile  to  observe 
what  previously  passed  his  closest  serutiny. 
Mr.  Rivers  cites  a  ense  in  point  from  Ranke 
who  was  astonished  that  the  Indians  (of  South 
America)  'could  tell  the  aez  of  a  deer  at  a 

distanee  which  would  liave  implied  vision  at 
an  extremely  unall  angle  if  the  distinction 
had  depended  on  seeing  the  antlers.'  but  who 
found  that  he  could  make  the  like  diatiiietioB 
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wfaML  once  liio  bad  noticed  the  dMraeteffiitis 

diffcTPnrc  of  the  frait  in  the  two  *»ex«».  Like- 
wise Mr.  liivers"  Papuans,  thoufc'ii  lliey  pos- 
■BMod  A  supmior  viaion,  jet  detected  the  prcs- 
enop  of  a  steamer  in  a  neifrhhririiiK  harlmr 
mainlj  hy  knowing  what  to  look  for  at  so  great 
•  distance.  A  few  sttpplemeittafy  nraltB  may 
add  interfst  to  this  general  conclusion.  It  ap- 
pear* that  the  women  had  as  good  rision  as 
liie  nan,  that  (fecline  of  vision  seemed  to  set 
in  at  an  earlier  age  among  the  Torres  Strait 
natives  (wX.  35)  than  among  Europeans  (a!t. 
50),  and  iliat  lliey,  furthermore,  did  not  ex- 
hibit the  rapid  improvonent  with  a  given  test 
which  is  a  common  obsen-ntion  among  Euro- 
peans. Myopia  was  distinctly  lesa  coounon 
than  among  Eurapeans,  and  thu  alone  would 
accoimt  for  nn  average  supuriurity  of  visual 
acuteneas.  It  appeared,  too,  that  the  natives 
omild  see  more  clearly  with  leebie  illvmina- 
tion  and  were  ablo  to  distinguish  the  faint 
gray  rings  produced  by  slight  black  patches  on 
a  rotating  white  disc  (Masson's  discs)  better 
than  Europeans. 

Mr.  Rivers'  examinations  of  the  color  sense 
were  quite  extensive  and  included  some  very 
interesting  notes  on  the  color  vocaholaiy  in 
tho  several  native  hiiiguages.  The  relative 
absouco  of  the  typical  form  of  color  blindness 
(oonfiision  of  leds  witii  greens)  among  the 
people  examined  corroborates  the  result  fonnd 
by  others,  that  color  blindness  of  thi«  t\7>c  i«» 
distinctly  more  prevalent  among  European 
peoples.  Mr.  Rivers  gives  strong  ressons  for 
coneludinp  that  his  ^uhjfM'ts  exhibiteil  a  oer- 
tain  degree  of  insensitiven^  to  blue  (and 
possibly  green)  as  compared  with  Europeans. 
The  result,  in  a  measure,  strengthens  Glad- 
stone's contention  of  the  lelativeiy  late  intro- 
duction of  Uve  in  the  color  evolution  of  the 
race,  but  it  gives  that  conclusion  a  diffsnnt 
and  far  more  rational  setting.  A  third  group 
of  visual  experiments  related  to  the  space 
pereeptions  and  tlie  sensitiveness  to  certain 
common  illusions  of  length  and  ilirertion 
comparisons.  Here  a  brief  resume  is  hardly 
possible,  Iwt  snggestions  of  interest  are  the 

folliiwinp:  the  well-known  '\[n('lh'r-T.\ cr  illu- 
sion (of  the  apparent  greater  length  of  a  line 
having  divergent  pairs  of  oblique  lines  at  its 


eitrenutieB,  like  the  feathering  of  an  arrow, 

above  an  equal  line  with  convergent  oblique 
terminations)  is  distinctly  less  marked  to  the 
Torres  Strait  natives  than  to  Europeans;  the 
former  are  relatively  less  variulile  amnnff 
themselves  in  judgments  of  this  type  than  a 
comparable  groop  of  Europeans;  several  other 
illusions  involvinj;  iiittTprptative  factors  were 
less  marked  than  they  would  be  to  Europeans, 
while  a  few  that  depended  npon  the  phys* 
iological  shortcomings  of  the  eye  seemed  on 
the  whole  more  <^moas  than  to  uninstrocted 
Europeans. 

Many  of  these  suggestions  offer  tangible 

points  of  corroboration  or  the  opposite,  of  gen- 
eral notions  as  to  the  effect  of  civilization 
upon  the  sensory  endowment  tif  man.  Mr. 
Rivers  throws  out  the  jKTtinent  thought  that  a 
superiority  of  minute  sensory  observation  may 
wdl  bo  the  charaeteristic  of  the  more  primi- 
tive mind,  and  that  this  form  of  eaoeUflnoa 
may  be  prejudicial  to  the  more  general  use 
of  the  senses  as  the  servanta  of  the  judgment 
and  associative  interpretation  upon  wliich 
education  depends.  He  sugpests  that  the  le^^s 
marked  sensitiveness  of  his  subjects  to  certain 
iUusions  may  be  an  evidenee  of  this,  since 
they  si-e  only  the  parts  and  not  the  whole;  ami 
it  is  the  co{iception  of  the  geometric  figures  as 
a  whole  tiluit  brings  in  As  eoatrast  npon  which 
the  iUusioa  depends.  ''If  too  much  energy 
ii*  exi>ended  on  the  <«»n8orT  foundations,  it  is 
natural  that  the  iutellectuul  superstructure 
should  suffer.  It  seems  possible  that  the  ov«r> 
(lt'V('lo])inent  of  the  srn<tory  ^ide  of  the  mental 
life  may  help  to  account  for  another  character- 
istic of  the  savage  mind.    Tliere  is.  T  think. 

little  doubt  that  the  uncivilized  ninn  doe-i  not 
take  the  same  aasUietio  interest  in  nature  that 
is  fonnd  among  civilised  iteop\».**  And  this, 
aooording  to  Ranks,  is  due  to  the  savage  ab- 
sorption in  the  useful  details  of  nature  and 
his  consequent  inability  to  see  the  larger  rela- 
tions. "RanWs  experience  is  strongly  in 
favor  of  the  view  that  the  prpflorninnnt  atten- 
tion of  the  savage  to  concrete  things  around 
him  may  act  as  an  obstacle  to  higher  mental 
development." 

We  are  as  yet  far  from  an  adequate  view  of 
the  essential  tnnsfomalien     the  psycholog- 
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ical  equipment  that  has  been  oonoomitant 
with  the  tramitioii  from  primitiTe  to  drilized 
MttditiOBS.  It  k  cqntDjr  certain  that  many 
of  the  current  notions  as  to  the  likeneAses  and 
differencea  of  'Naturvolkar'  and  'Cultur- 
^VXktat*  iMt  upon  prerapiKMitiotii  nfher  than 
upon  proper  obaervation.  Such  resoarohcs  na 
this  of  Mr,  Riven  bear  the  poesibility  of 
clarifying  our  ▼iens  m  to  thew  intarwtiag 
relations.  J(M»B  Ja«iMOir. 

Madison,  \Vihco?»si?». 

Monograph  of  the  Coccida  of  iha  British  itUs. 
Bar  BoMwr  Vvntnut,  London,  Bigr  Bo* 
ciety.  1901  *   Vol,  L  F|».  290,  Fli.  A-E, 

and  I.-XX^IV. 

This  is  the  first  comprehensive  work  on  tiM 
British  Coccidas  and  is  the  result  of  over  ten 
years'  study  by  the  author,  who  ia  the  fore- 
most authority  on  acale  insects  in  £ngland. 
The  Iwn  'British'  is  pemittod  to  hafie  a 
very  elastic  meaning,  since  all  spwles  found 
liring  in  Britain  are  ineloded — even  those  on 
hodwase  plants  and  on  £ralts  in  tiie  market 
Thus,  the  Dinspis  of  cacti  is  duly  i^iven  a 
place,  though  nobody  would  think  of  treating 
the  cacti  tlicmsclvos  as  members  of  the  British 
flora.  Indeed,  of  the  thirty-eight  speoifls  dis- 
cussed In  the  volume,  only  sLz  are  grenuine 
natives  of  the  country.  This  peculiar  inter- 
pratation  of  the  term  'Britidi'  is  wholly  jnsti- 

fiahle  when  v:r-  "onsidcr  the  fact  that  many  of 
the  most  injurious  coocids  are  those  which 
bam  been  introdveed*  and  indeed  tbose  aoet 
commonly  mot  with  are  found  in  hothouses  on 
impoTtod  plants.  If  ifr.  Newstead  had  con- 
fined his  researches  to  the  indigenous  speciea, 
bis  Tolume  would  bave  been  of  oomparatively 
smnll  practical  value  t'^  t}if  Britiah  coccidolo- 
gist  or  horticulturist;  and  as  the  mode  of  oc- 
of  eaeb  is  piedseily  stsited  there  need 

be  no  confusion.    Of  the  thirty-eipht  species, 

no  lees  than  thirty-one  have  also  been  taken 
in  America,  so  it  will  leedily  he  seen  tbat  tim 
work  is  of  mneh  importance  to  us  in  this 

country.  Every  spceios  is  carefully  described, 
and  there  are  beautiful  colored  plates  of  most, 
as  well  as  line  drawings  iOwtrnting  the 

miTiuto  «fmr'1nTr\l  r^haractrrs.   Biolotrirnl  fnfts 
*  It  rosy  be  useful  to  state  that  the  actual  dats 
ef  pabKcation  was  the  middle  of  Pecsmbsr,  1901. 


of  the  greatest  interest  are  recorded.  The 
genus  Aulaccupia,  of  the  present  writer,  is  ac« 
cepted,  but  defined  by  entirely  new  characters. 
It  results  from  this  that  it  includtTS  a  quite 
different  series  of  ifpecies  from  those  hitherto 
lefiBrred  to  it,  eioep^  e{  eours^  that  tk«  type 
spr-i  =  (A.  rotce)  remains  as  before.  I  find, 
upon  renewed  study,  that  this  new  interpreta- 
tion is  SKMirsntly  oomot,  and  it  marks  ■  oon- 
mderable  advance  in  desoifioeUoQ.  AuUiea$pi$ 
is  now  seen  to  be  an  Old  World  genus,  wbils 
Diatpit  is  mainly  American. 

The  common  mussel-scale  of  the  orange  is 
rofomvl  to  Mytiltupis  pinnaformis,  but  I 
think  incorrectly.  The  insect  of  thia  name 
oeenvB  en  etduds,  while  tbat  of  the  orange 
(Jf.  hec\-li)  has  never  been  soon  by  me  on 
these  plants,  though  it  might  be  common  on 
orange  treee  with  plenty  of  orduds  growing 
near,  as  is  the  case  in  Jamaica.  We  have  to 
do,  perhaps,  with  a  case  of  'physiological 
species,'  and  there  is  an  opporttinity  for  some 
one  to  ixf  esperinients  in  tmnafening  the 
eoccids  from  one  plant  to  another. 

Altogether,  the  work  is  a  very  admirable 
oiMb  Tlw  eidy  serious  fanlt  I  And  is  tbat  die 

author hn.snot  takon  sufHoiont paiii3  to  exauiino 
the  literature  of  hi»  subject.  Thus,  he  often 
quotes  Ckwiey's  paper  on  Chionaiipia,  and  yet 
failed  to  learn  from  it  that  the  so-called  C. 
salicis  of  this  country  is  not  identical  with  the 
European  species.  The  statements  about  the 
MOtie  distribatien  ef  tim  species  are  fie> 
qucntly  incomplete,  and  sometimes  inaccurate. 
In  several  cases,  names  are  cited  in  the 
synonymy  iriiioh  were  never  printed  in  tlw 
places  cite<l;  thus  Leonard!  wrote  Aapidiotus 
(jBtUmupi*)  artietiiaiui,  hut  Newsteed  eites 
ft  AsImmpm  orMevMvt,  treating  iJm  mb* 
genua  as  a  genus  in  the  synonymy,  tboo^  be  * 
bimsdf  regards  it  as  only  n  «mhffenTi». 

T.  D.  A.  CooKsaBt4» 
Sanr  Lu  Thiaa,  K.  If. 


BocTEnaa  avd  ACABBuraB. 

NEW  YORK  ACADEMY  OF  SCIG.NCES. 
SBCnOV  OF  r.Fxn.O^V   and  ifTXERAI.OOT. 

TuE  re^lar  meeting  of  the  Section  wa-^ 
bdd  Monday  evening,  ICareh  17,  with  Dr.  A. 
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A.  JdlittB,  ebaimuoiT  pmtdinR.    This  being 

the  annual  meeting  of  iha  SeLtion,  the  first 
business  of  the  evemog  was  the  eloctton  of 
oflloen  for  the  ensuing  year.  Profeasor  B. 
E.  Dodge  nominated  Professor  J.  J.  Steven- 
son for  chairman  and  Dr.  E.  O.  Hov^  for 
secretary.  On  motion  of  George  F.  Ennz,  W. 
H.  J.  Sii^lxTf,'  was  dineted  by  unnninious  vote 
of  the  Section  to  cast  one  afiirnintive  ballot 
for  the  nominees.  He  did  so  and  they  were 
declared  eketed. 

The  following  proerrain  was  then  oflFcrod: 

George  F.  Kunz  made  an  exhibition  of 
«peeinu»»  illustrating  th*  finding  of  epidote, 
groBsularite,  garnet  and  twinned  crystals  of 
quartz  of  the  Japanese  type,  associated  with 
chalcopyrite,  malachite  and  other  ores  of  cop- 
per  in  a  contact  vein  in  litnesUme  ia  th« 
Gre<>n  Monster  Mininp  Co.'a  mine  near  Solaer, 
Prince  of  Wales'  Island,  Alaska. 

*TlwOeoteaisiro(  John  Flijf air's  Defense 
of  James  Hutton's  Theory  of  the  Formation 
Biver  Valley':  Ifemorials  by  Profeasors  J.  J. 
Stereosont  J.  f,  "Rcnmp  and  R.  EL  Dodge. 

Professor  Stevenson,  after  speaking  of  the 
conditions  prevailing  in  British  geology  prior 
to  the  publication  of  Hutton's  memoir  in 
nSo,  gave  briefly  the  characteristic  features 
of  Hutton's  doctrines,  and  accounted  for  the 
ease  with  which  his  work  could  be  misunder- 
stood and  mirinterpfsted.  He  deseribed  the 
conflict  to  whirh  the  memoir  led,  and  em- 
phasized the  bitterness  of  those  who  opposed 
the  doctrine  on  theological  grounds.  The 
preparation  of  Playfair's  work  was  due  as 
much  to  a  desire  to  defend  Hutton  as  to  sup- 
port hia  theory.  Playfair  appealed  to  those 
oppoiicnts  whose  knowledge  of  the  theory  had 
liccn  dcrivod  chiefly  from  attacks  marie  upon 
it.  For  them  he  showed  that  the  theory  was 
haantifnl,  symmetrical  and  in  no  sense  in- 
consistent with  the  Scriptures.  In  flenlintr 
with  the  other  class  of  opponent,  led  by  Kir- 
van  and  DeLnc,  he  used  Tigonnis  langnage 
exposing  their  ipiiDrnm  o  nnd  insincerity,  and 
denouncing  the  virulence  with  which  they  had 
friTen  a  theological  toin  to  the  controTeray. 
In  dofending  Huttonls  theory,  PlsjAdv 
brought  his  own  grrnt  resources  to  bear,  now 
correcting  errors,  now  elaborating  the  doc- 


trine^ and  in  some  places  hardly  anticipating 

some  of  the  great  works  of  later  days. 

The  inviting  style  gained  many  readers  for 
Flayf ail's  book^  among  them  Oreenon^  sakd 
his  associates,  who  founded  the  Geologrical 
Society  of  London,  that  theory  might  be  re- 
placed by  obserration.  Hutton's  theory  ob- 
tained final  triumph  in  1830,  when  Lyell 
published  hia  'Principles.'  Playfair's  work 
hastened  the  birth  of  geology  as  now  under- 
Btood  by  a  foil  quarter  of  a  centufj,  and 
finally  divorced  our  science  from  cosmogony. 

Professor  Kemp's  memorial  was  more  in  the 
nature  of  a  revi««r  of  HuttoiA  peiaonal  his- 
tory. He  said  in  part:  James  Hutton  was 
bom  in  1826,  and,  after  bis  school  and  uni- 
versity  course,  entorwd  a  lawyer's  office  to 
piQpaie  lor  the  bar.  1  r  l  U  ed  the  law,  how- 
ever, and  pave  up  the  study  after  a  year.  Be- 
ing greatly  interested  in  chemistry,  he  took 
up  the  study  of  medidne,  attanding  Isotnres 
at  Edinburgh  and  Paris  and  taking  hia  de- 
gree at  Leyden  in  1749.  The  career  of  a 
physician  did  not  attract  him  mndi,  after 
all  his  preparation,  and  in  1752  he  went  to 
Norfolk  to  learn  agriculture.  There  his 
mind  first  turned  definitely  to  mineralogy 
and  geology.  In  1754  he  settled  on  his  anoea- 
tral  estates  in  Berwickshire,  where  he  re- 
mained fourteen  years,  with  occasional  visits 
to  Edinbnvgh  and  more  distant  parts  of  the 
kingdom.     In  he  gave  up  country  life 

and  removed  to  Edinburgh  to  devote  him- 
self entirely  to  the  study  of  geology  and  kin- 
drcd  aeicnees.  Tfi-s  untiring  industry  enabled 
him  to  accomplish  a  marvelous  amount  of 
woxk  in  oh^istry  and  finally  to  elaborate  his 
essays  in  geology,  revolutionizing  that  sci- 
ence and,  with  (lie  olueidntion  given  his  work 
by  Playfair's  'Illustrations  of  the  Huttonian 
Theory  <rf  the  Earth,'  raising  it  to  the  high 
v^.-dv.r  whifh  it  has  occupied  ever  since. 
Alodem  geology  dates  from  the  publication  in 
the  spring  of  180S  of  John  Plajpfair^  eipla« 
nation,  dabtnation  and  dnfensa  of  Entton's 
theories. 

Professor  Dodg^  in  his  manorial  of  Play- 
fair,  said  in  brief: 

To  TnTnca  Rut  ton  we  owe  many  funda- 
mental truths  now  recognized  in  physii^raphy. 


Digitized  by  Google 


746 


SCIENCE. 


[K.8.  Vol. XV.  ll^m 


ond  to  John  Playfair  wt^  imc  the  elucidstton 
of  tbew  idctB,  and  tbeir  amplification. 

The  ^Mstrine  that  riven  are  ilie  oavae  of 
their  valley  and  tlie  proof  thereof  is  perhaps 
the  most  important  friiimlatinnal  idea  that 
we  owe  to  the  combined  labor  of  these  two 
geolofrical  worthiea.    Flasrfair'a  clear  anpoei* 

i'lnn  iif  tViP  possible  oriKin  nf  river  terraces, 
his  acute  deftcriptiou  of  the  relation  of  lakes 
to  riverB,  his  analjrais  of  the  varied  fovma  of 
shore  lines,  and  his  emphasis  of  the  impor- 
tance of  initial  shore  lines,  all  clearly  ex- 
ploited in  his  iUustnitiona,  deserve  to  talce 
rank  with  the  much -quoted  pasaafle  en  rivers 
and  their  vji!!'-'  U  inp  accepted  geogrsidl- 
ical  truths  far  ui  advance  of  their  time. 
After  the  readinff  of  these  menorisJa  the 

Section  li«fpT)<'rl  ffi  f»^•rl  r  ri]"—  '>y  Professor  R. 
£.  Dodge  and  one  b>  Gilbert  van  Ingexi.  all 
of  whidi  were  illustrated  by  means  of  the  lan- 
tern. 

Professor  Dodge's  first  paper  was  wtitled 
'An  Literesting  Landslide  in  the  Chaeo 
Oafion,  New  Mexico,'  and  be  said  in  brief: 

On  a  high  mr^n  to  the  southeast  of  the 
Chaco  Canon,  and  about  four  miles  below 
Putnam,  New  Ifesaeo,  ia  a  series  of  stone 
monumeats  about  fivo  foot  high  nnd  four 
feet  in  diameter.  These  monuments  stand 
on  the  edge  of  rim  roeha  of  an  old  eaearpment 
thrw  liundn  <!  t  high.  The  rim  rock  of  the 
escarpment  is  a  coarse  brown  sandstone 
capped  by  abont  two  feet  of  thin-bedded 
dark  brown  sandstone  ctmtaining  ahaHts' 
teeth.  The  face  of  the  e«cnrpment  has 
recently  slipped  along  a  series  of  joints 
nmnine  ap^odmately  pamlM  to  face  el 
escarpment,  and  in  n  pciir-nil  (nrivtinii  at 
S.  30°  E.  The  recesses  between  slipped 
blodts  can  be  sonnded  to  a  depth  of  over  fifty 
feet,  and  are  wider  at  base  than  at  top  as  a 

In  the  slipping  an  ancient  roek  hogan 
twenty  feet  in  diiiniftiT  s1I,1  2.:.  l'.',-t  verti- 
cally and  f«  f  liori/. tritally  without  displac- 
ing tlie  riK-k  walls  to  any  serious  extent. 

The  seeond  paper  by  the  same  author  was 

on  'Arroyo  Fonnntion/  An  nrrnyn  i-  n  ^tfcp- 
aided,  narrow  gulch  cut  in  a  previously  filled 
gnvel  and  adobe  vall^  in  the  arid  West 


The  study  of  the  IJrtx•c•!^s  of  formation  of 
arroyosy  some  of  which  have  been  under  ob- 
servation for  several  yeeis,  seems  to  show 
that  the  work  has  dunged  fnm  aggvadation 

to  do>jra<hition  because  of  some  influence  that 
has  caused  the  focusing  of  tlie  ruututig 
water.  Sueh  a  ooneentration  of  water  is 
made  pi>«piblo  hy  nvcr  grazing  of  the  land, 
which  removes  the  help  of  roots  in  holding 
soil  particles,  oombined  witfi  the  hdiit  ef 

cattle  to  move  in  (iruce^sion^^  along  traili  that 
make  a  natural  channel  for  water. 

The  study  of  the  rate  of  va]ley-fillin«r  or  eio> 
sion  ia  difficult,  because  of  the  tendency  of 
arroyoa  cut  in  adobe  to  maintain  nearly  %t'rti- 
cal  walls,  and  because  a  fallen  block  of  adobe 
may  be  sealed  over  in  the  next  flood,  so  that  it 
looks  in  plaop.  This  problem  is  of  f>special 
importance,  because  the  adobe  deposits  in 
some  places  oontain  rdKes  of  human  oceiva- 
tion  to  a  depth  of  many  feet.  The  exact  or 
even  the  approximate  antiquity  of  the  de- 
posits cannot  be  definitely  datonniaed,  be 
catise  of  the  several  ways  in  whidi  the  order 
of  eventi  in  such  a  ease  may  be  interpreted. 

Mr.  van  ingen's  paper  was  on  'The  Ausable 
Chasm,'  and  gave  a  ifeecription  of  the  geology 
ami  pliysicnl  features  of  this  celobrated 
locality  which  incorporated  the  results  of  the 
ftttthoi^s  own  obeervalionB  with  those  wbiA 
had  been  arrived  at  and  published  by  others. 

EoKUKD  O.  UovKir, 
^ecfvfafy, 

BI0L<K;I<  At.   SoriKTV   OK  WAHHISfrrOS. 

The  354th  meeting  was  held  on  Saturday 
eveninir.  April  19. 

nartuu  W.  Evermann  and  E.  T..  floM^- 
borough  presented  'Notes  on  Some  Mexican 
Fishes.'  based  upon  collections  made  in 
Mexico  and  Central  America  by  Mr.  K.  W. 
Nelson,  Dr.  J.  N.  Ro«e  and  others.  Attention 
was  called  to  the  occurrence  of  a  species  of 
Cidilid  (Heros  tirophthaimut)  in  the  cenotes 
•">r  natural  \ve1l-i  of  Yucntftn.  These  wells 
occur  in  a  region  where  there  is  no  surface 
water,  and  it  ia  difflenlt  to  account  for  the 
I>resence  of  fish  in  them. 

Mr.  Nelson  found  this  same  species  in  salt 
water  at  Progreso  and  If ujeree  Island,  en  the 
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Yucatan  coast.  The  Cicblidie  are  a  fnnily 
of  fresh  wntt-r  fishtM  much  rej^einbliiiff  super- 
ficialljr  our  suniishee  (Centrardiidie),  and  their 
oeeurrenee  in  aalt  water  had  not  ben  pre- 
viously noted. 

The  discovery  of  a  uevr  species  of  catfish 
belonKinK  to  the  gentu  C^norhj/nehos,  in  the 
Rio  Usumucinta  waa  alao  reported.  No 
species  of  thi?  frenus  was  previoualjr  known 
from  &iiy  puiut  north  of  Brazil. 

But  the  most  intereBtinfr  thing  in  connec- 
tion "wifli  this  bnprp  was  tho  (li^covenr  tlmt  it 
has  the  habit  of  oral  gestation,  a  curious  habit 
not  iwevioualy  known  to  be  poaaeand  bj 
Curtorhf/rtrfi'.s.  tlimiph  long  known  ntntnifr 
species  of  South  American  and  Ceylonesc 
eatfishes  of  the  genna  Ariut. 

When  the  eggs  are  laid  they  are  taken  Up 
by  the  mnle  ctitfish.  who  retaioa  them  in  hia 
mouth  until  thvy  are  hatched. 

In  the  mouth  of  one  of  theae  catfish  Mr. 
Nelson  found  thirty-ninp  rpfis  many  of  which 
readily  rolled  out  when  the  lish  was  held  up 
bgr  the  tatL 

Till  i  L'^Ts  are  quite  Inr^e.  uieasiirinK  about 
three-quarters  of  an  inch  in  diameter,  and  the 
emhryoa  are  well  dereloped. 

Another  important  diaeovery  waa  the  fact 
that  Oirardinichthyg  innominaim  i«  ovovivip- 
arous.  This  is  a  species  of  Pceciliidie  (killi- 
fishes)  and  waa  found  by  Dr.  Rose  to  be  an 
abundttnt  inhahitant  of  the  Rio  Lerma.  Its 
viviparity  had  not  been  noted  before,  nor  was 
the  qweiea  known  to  occur  elaewhere  than 
•bout  the  City  of  Mexico. 

W.  W.  Cooke  spoke  on  'Some  Untenable 
Theoriea  of  VigratioUt'  stating  that  there 
were  two  theories  as  to  the  rdative  positions 
held  by  the  individuals  of  a  given  species  of 
bird  in  their  winter  home  as  compared  with 
their  positioma  during  the  breeding  oeaoon. 
According  to  one  theor>'  the  relative  position? 
were  the  same,  the  birds  moving  southwards 
as  one  body,  while  according  to  the  other 
theory  the  relative  positions  were  revenied, 
those  individuals  which  bred  at  the  extreme 
north  of  the  Ixreeding  range  paastng  over  the 
others,  thus  becoming  the  aouthemmoat  birds 
daring  the  winter. 

The  Maryland  yellow  throat  was  given  as 


•a  wample  of  this  latter  method  of  migration, 

those  indivitluiils  that  lirec-d  farthest  north 
going  the  farthest  south  in  winter  while  the 
southern  breeding  birds  remained  ahnoat 

stationary.  But  oven  here  a  eompletii  re- 
versal of  position  does  not  take  place,  for  the 
intermediate  breeding  birds  do  not  winter  so 
far  south  as  the  southern  breeder. 

The  red-wiriRwl  blackhinl,  it  was  stated,  (iid 
not  follow  either  of  the  so-called  rules  and, 
in  fact,  each  species  seems  to  have  a  method 
of  migration  peculiar  to  itself,  so  that  no  gen- 
eral rule  could  be  laid  down  that  would  cover 
even  a  hurge  proportion  of  the  diffsrent  opecieoi 
In  most  sjKK-ies,  liowever.  a  reversal  of  posi- 
tion does  occur  during  the  early  spring  mi- 
gntioo,  but  this  oonditkn  does  not  lirt  kog. 

F.  A.  Lt'OAS. 

TIIK  ELISHA  MITCIIELI.  SCIENTIFIC  SOCtETT. 
At  the  141st  meetinpr  of  the  Societs .  at  the 
University  of  North  Carolina,  on  April  15,  the 
following  papeia  wars  read : 

'  Afsi-nic  PciitacJdoride  ' :  Mr.  IT.  II.  BcXMrrT. 
'  Copper  Deposits  of  North  Carolina  ' :  Dr.  J.  U 
Paan. 

'Price  of  Chcmicsls':  Dr.  Chas.  BASKrnviixE. 
'  Kon-oellular  Di(T»rentiation  in  Kinl)i  y<j3 ' :  Dr. 
H.  V.  Wnaoir. 

ChAS.  BA8KEBVII.I.K, 

Beerelory. 

DISOVSaiON  AXD  CORREBPOSDENCE. 
■dSMTinC  TBtmHOLOOT. 

Tbs  word  'ecology'  ia  not  to  be  found  in 

rrf^  nt  English  dictionaries,  no  doubt  because 
such  dictionaries  do  not  profess  to  include 
every  vagary  of  inoorreet  spelling  that  may 
find  ita  way  into  print.  But  had  Mr.  Horace 
White  looked  up  '(ecology,'  he  would  have 
found  it  in  the  best  dictionaries  of  the  last 
iifteen  years  at  any  rate.  He  would  not,  how- 
ever, have  found  the  definition  that  is  now 
given  by  you,  but — to  quote  the  'Century 
Dietionaiy'-^''The  smenoe  of  animal  and 
vefretaMe  economy;  the  study  of  the  phenom- 
ena of  the  life-history  of  organisms,  in  their 
indiTfdual  and  reoiprocal  relations;  the  doo- 
trine  of  the  laws  of  animal  and  vegetable  ac- 
tivities, as  niatufested  in  their  modes  of  life. 
Thus,  parasitism,  socialism,  and  nest-building 
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are  pruiniiient  in  llie  scope  of  oecology."  Or, 
aa  CoBsoil'st  'Eucyclopisxlic  Dictionary' 
eoneiaely  putt  it— *Tb«  knowledge  of  <be  soin 
of  the  relations  of  organisms  to  the  surround- 
ing outer  world,  etc'  The  word  was,  I  be- 
lieve, coined  by  Uaedoel  in  hit  '  Sch>>pf  ung9- 
gwchichte,'  and  must  hare  been  introduced 
into  English  in  the  translation  of  that  work, 
which,  being  only  about  thirty  years  ago,  is 
in  a  MnM  'poat*D«nrinian'  as  you  rnggeuL 
Hacckel  and  biologists  genernlly  havo  u-<<l 
the  word  in  the  above  seose,  but  of  recent 
yeais  tfao  botaniata  havo  wreetod,  or  at  least 
restricted,  the  meaning  of  the  term  to  the 
study  of  the  associations  of  plants  in  8uch 
groups  as  alpine,  sand-dune,  and  desert  plants; 
and  this  is  the  sense  intended  on  pp.  458,  459 
of  SciBNCK  for  ifaroh  21.  In  a  word,  they 
have  used  'tucology'  instead  of  Narcological 
plant  g&agrtcilhj,*  Thia  is  ratlMr  different 
from  your  editorial  oxjjlnnation,  which  socms 
to  apply  equally  to  what  pedants  call  'chorol- 
ogf.*  Beriiapa  I  maj  rafer  tihoae  who  wish 
tc'  be  interested  to  a  clear  and  concise  paper 
'On  the  Study  of  Plant  Associations'  by  Mr. 
Bobert  Smith  in  i^a^unil  Science,  for  Febru- 
ary, 1899,  though  he  does  not  mention  the 
woff!  '<fH^o]ngy.'  The  botanists  have  about  as 
ntuch  right  to  alter  the  meaning  of  the  word 
M  thegr  bave  to  altar  its  apelling^.  But  the 
deed  is  done,  and  perhaps  that  is  why  zoolo- 
gists have  tried  to  replace  the  word  in  its 

uxpKHiom  as 

*birinon)ic8*  and  'oiholopy.* 

On  the  general  question  of  scientific  ter- 
minology (wbidi  it  a  difforant  tbin^  from 
nomenclature)  I  take  this  opportunity  of  en- 
dor?«infr  Mr.  Very's  sensible  reninrk"'.  and  of 
r<H>alliiig  two  further  arguments  in  favor  of 
a  technical  terminoloey  bated  on  Greek  or 
Latin.  Firat,  its  nnirersality,  since  the 
words,  with  but  slight  modifications  to  adc^t 
Ibem  to  tiie  genius  of  eaeb  partieular  Ian- 
guagc,  may  hr  iisoil  whr-thor  one  be  writing 
Russian  or  JBoumanian,  French  or  English, 
Portngneas  or  emn  Oemun.  The  mors  ex- 
tended the  adoption  of  this  technical  termin- 
ology, the  more  ensily  will  students  of  one 
country  be  able  to  read  the  S4.ncntific  publi- 
oationa  of  otber  oountriea. 


A  curious  illustrfttion  of  this  is  afforded 
by  the  very  sentence  which  Mt.  X.  A.  Bidk- 
ard  (SoBiroi;  JTanuary  94>  p.  187)  quoted  at 
an  abuse  of  geological  terminology,  intelligi- 
ble to  'a  traveling  dictionary,'  but  not  to  the 
miners  for  whom  it  was  intended.  Without 
pretensions  to  fall  into  cithor  of  th<-9e 
categories,  I  found  that  the  only  words 
I  did  not  understand  in  the  sentence  were 
two  adopted  from  the  minen  Aamanl— ,  and 
far  reniovrd  from  Greek  and  T^^tin.  Secondly, 
such  a  terminology  lends  itself  to  the  forma- 
tion of  analogoiia  terms,  of  teriet  of  similar 
terms,  and  of  compounds  defining  or  extend- 
ing the  root-term,  in  a  way  that  can  be 
rivaled  by  few  modem  languages,  certainly 
not  by  Anglo-Saxon  English. 

The  other  aido  to  the  question  was  admir- 
ably put  by  Mr.  fiickard  in  the  article  already 
quoted,  althoue^  he  doee  not  seem  to  diaorinip 
inate  sufficiently  between  technical  fvcicntifi'" 
writing  and  the  popular  exposition  of  science. 
Httzleiy  it  conttanily  held  tip  aa  an  oiTample. 
and  those  who  would  like  to  know  how  to 
treat  of  teobnical  eubjecta  in  simple  language 
are  vsf«r«ed  to  'the  oonnw  of  lectures  delir- 
ered  by  Huzlegr  to  working-men.'  But  if  ilr. 
Rickard  will  turn  to  Huxley's  oriyiual  scien- 
tific writingii,  he  will  find  technical  tenus 
qaito  as  abundant  thero  aa  in  the  worlcs  of 
less  lucid  authors;  indeed,  every  zkI  H^t 
knows  that  Huxley  took  his  fair  share  in  Uie 
coining  of  new  words.  If  this  be  dearly  rec- 
ognized by  the  readers  of  Mr.  Rickard's  arti- 
cle they  will  do  well  to  take  heed  to  his  warn- 
ing. For  there  is  a  temptation,  stronger  per- 
haps than  ever  before,  to  clotbe  aimple  ideas 
in  a  far-fetched  jargon,  and  thus  to  impose 
on  the  credulous  with  a  show  of  learning  that 
hides  a  poverty  or  a  loosonstt  of  thoo^hA. 
That  fatal  human  habit  of  substituting  words 
for  things  is  made  still  more  easy;  and  wo 
deeeive  ooraehres,  whidi  is  far  worse  than 

deoeivliu;  o(ht'r>.  Lastly,  a  subject  of  fa.sei- 
nating  interest  that  might  attract  to  the  study 
of  science  many  an  expanding  mind,  or  that 
might  win  the  sympathy  of  the  man  whose 
life-work  lies  elsewhere  (a  .sympathy  which 
men  of  science  profe.'Ks  to  long  for),  is  ren- 
dered sterile  and  repellent  hgr  the  imnteceasiy 
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use  of  unfamiliar  terms.  If  I  may  without 
offense  take  a  concrete  instance,  I  would  sug- 
gait  that  ilie  avtlior  of  the  interestiiw  note, 
'Ecological  Problems  conncotod  with  Alpine 
Vegetation'  (p.  459),  might  find  it  to  the  ad- 
vantage of  his  subject,  hie  audience  and  hun- 
self  if  he  would  rewrite  hie  paper  without 
tisinir  the  words  ecology  (or  oecology),  phyto- 
geography,  morphology,  floristic,  edaphic,  and 
aetoplyta^  ov  tibeir  dviTatives. 

F.  A.  BAwnt. 

BOTANICAL  yOMEN'CI-ATL'RE. 

To  THE  EorroR  of  Science:  It  occurs  to  me 
after  reailhig  Dr.  Cook's  truly  nelanche'ly  ae- 

eoiint  of  the  eomlition  of  nomonrlature  in 
botany,  to  point  out  that  the  vast  majority  of 
the  tribulations  imm  wbieh  that  noooenda- 
tuie  is  suffering  would  be  nonexistent  if  bot- 
anists had  simply  boc!n  willing  to  stand  by  the 
rules  accepted  by  practically  all  zoologists. 
All  tho  terrible  examples  he  dtss  from  Her- 
nandez drop  out  of  sight  at  once  on  the  ap- 
plication of  the  rule  that  vernacular  names 
axe  not  to  be  aooeptod.  Ninety-niDe  hun- 
dredths of  the  rest  disappear  v>  ith  tlie  fiication 
of  1768  CSystraia  INatunc,'  £d.  X.)  as  the 
date  beywod  which  resnrreetionists  shall  not 
diatuib  the  tombfl. 

It  IB  true  that  all  bodies  of  inon  contain  a 
certain  proportion  of  freaks  and  that  some 
nay  be  cited  among  SOOlOgi*tS»  and  a  certain 
nimiber  of  per^ions  who  have  not  made  a  study 
of  nomenclature  as  an  art,  persist  in  injecting 
aentiniental  eonsiderationB  into  thdr  argu- 
ment and  practice. 

But  these  as  a  rule  have  not  succeeded,  in 
this  oountry,  in  disturbing  systematic  work 
or  diverting  attention  from  the  goal  of 
stability  which  mo«t  zoologists  aim  at. 

With  an  international  committee  to  decide 
the  fate  of  the  residue  of  pn  po^t'  fu-  uames 
which  no  rules  cm  eliminate.  I  think  a  com- 
paratively few  years  would  put  zoological 
iioinsndatnra  on  a  solid  and  permanent  basis. 
And  if  botanists  would  Miark  Ixifk'  to  Do 
CandoUe  and  rigorou^  app^  ^s  rules,  they 
also  might  see  the  down  of  a  better  day. 

Wm.  H.  Daix. 

SMrrusoNiAK  IssTrrcxioj*, 
AprU  81,  IWtt. 


TITE  WILL  OF  THE  PEOPLE,  NOT  OF  AN  OMOARCHr. 

pBorE88o&  WiLUAM  T.  Sedowick,  of  Bostou, 
in  an  address  published  in  SoiBNOB,  Januaiy 

10,  1902,  "(onff-^ses  with  sorrow'  the  lack  of 
success  of  efforts  to  prevent  the  study  of 
'temperance  physiolc^'  as  now  required  in 
the  public  schools  of  this  country. 

He  fir«t  offers  in  defence  of  his  opposition 
the  fact  that  Uorace  Mann,  in  1842,  did  not 
inelnde  tempenmoe  physiology  in  his  essay 
on  'The  Study  of  Physiolnjry  in  the  Schools,' 
but  he  omits  to  add  the  signifi(»nt  aooom- 
panying  fact  of  histoiy,  namely,  that  the  ree- 
ommcndations  of  Horace  Mann's  essay  that 
'physiology  should  be  taught  in  tho  schools,' 
aroused  in  Massachusetts  such  a  storm  of 
titter  opposition  from  the  doctors  and  men 
of  offici.ll  !;oii  !icc,  that  the  existence  of  the 
Masaachusctta  State  Board  of  Education  and 
its  seeietary,  Horaee  Mann,  weie  saved  by 
only  n  hair's  breadth  from  beinj*  entirely 
legislated  out  of  office.  But  time  has  vindi- 
cated Horaee  Mann^  reooramendatioiM,  while 
his  opponents  are  forgotten. 

Sixty  years  have  passed  and  Massachusetts, 
as  well  as  every  state  in  the  United  States 
and  the  National  Congress,  has  made  physiol- 
ogy and  hygiene,  which  latter  includes  the 
nature  and  effects  of  alcoholic  drinks  and 
othwr  narcotics,  a  mandatory  pnblie  school 
^tiidy.  Professor  Sedgwick  is  now  objecting, 
not  to  this  study,  he  says,  but  to  the  legal  speoi- 
fleations  which  have  made  it  a  sneosss.  First 
he  objects  to  its  being  taught  'to  all  pupils.' 
He  does  not  tell  when  or  by  what  class  of 
pupils  he  would  have  it  omitted.  In  our 
country  'all  pupils'  of  to-day  are  dft^tined  to 
hf  the  sovereign  people  of  to  morrow.  Hence, 
looked  at  from  the  standpoint  of  the  state^  it 
can  not  affovd  that  one  single  pupil  should 
not  receive  the  utmost  instruction  on  this 
subject  needed  to  fit  that  pupil  for  a  future 
sovereign^  of  intdligeot  sobriety. 

From  the  standpoint  of  the  individual,  we 
osk.  From  whoso  child  shall  this  educational 
method  for  the  prevention  of  intemperance  be 
withheld?  Shall  it  be  from  the  children  of  the 
poor,  the  ricli,  flic  foreign-born  or  the  home- 
bom  J  We  arc  answered  by  tho  command  of 
the  greatest  of  all  teachers  that  the  sttpreme 
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message  fur  the  preventiou  of  evil  aud  the 
«teblbfainent  of  f^bt  shooU  be  givm  'to 

©very  creature'  in  'all  the  world.*  That  in- 
clusive command  and  precedent  not  only 
justiiy  all  pupiU  getting  this  education,  but 
imply  acgleet  of  dutgr  if  it  i«  enluded  fram 
any. 

if  Frofei»»ur  ^cd^wick's  objection  is  to  the 
lequirenMnt  of  tfae  study  tbrmigh  Bpecified 
grrnilt'^,  a?,  hin  rf  ferODOe  to  the  lUiiioia  Iav  im- 
plies, we  answer: 

The  formetion  of  right  habits  ii  the  object 
sought.  The  child's  habits  are  rapidly  formed, 
new  ones  each  year.  It  is  therefore  eelf-evi- 
deat  that  progressive  instmetion  whidi  will 
guide  in  the  formetion  of  right  habits  should 
be  given,  wpwinlly  during  the  primary  and 
grammar  years  and  the  first  year  of  the  high 
school,  in  order  to  keep  peee  widi  and  snide 
the  rliilil's  tlevclopmnnt.  The  boy  or  girl  who 
leaves  school  at  any  point  in  the  school  course 
with  es  much  knowledge  as  he  een  oomprdisnd 
of  the  laws  of  health,  including  those  which 
warn  against  the  use  of  alcoholic  drinks  and 
other  narcotics,  has  thereby  a  moat  valuable 
equipment  for  the  battle  of  life. 

The  diffusion  of  this  knowleJj^e  in  our 
country  is  now  as  universal  as  the  schools. 
It  does  not,  we  grant,  add  to  the  value  of  brew- 

in^'  stork,  hut  fvidrnco  is  not  Inckinp:  that  it 
is  proving  of  great  value  to  the  human  stock 
in  the  inereeae  of  health  due  to  better  knowl- 
edge of  sanitary  laws,  consequent  lengthening 
of  liie^  increased  sobriety  of  the  American 
workman,  which  sobriety  i»  aeknowledged  to 
be  one  cause  of  the  oonunereial  eupremaigr 
of  this  oountiy  in  the  marirats  of  the  world, 
etc 

ProlsMOr  Sedgwidc  soys  he  was  'shocked,' 

'much  rlisturhid  to  find  that  nn  .nithor  hnd 
actually  felt  bound  to  weave  in  a  lesson  on 
aloohol  wttii  his  discussion  of  the  physiology 
of  muscle,  of  nerve,  of  digestion,  of  vision  and 
each  of  several  other  sections  of  the  subject.' 

Why  should  not  the  deleterious  effects  of 
alcohol  on  muscles  be  taught  in  c«)nnection 
with  the  study  of  the  physiology  and  hygiene 
of  the  muscles  i  Professor  £.  Dostrce.  M.D., 
UnivNsity  of  Brussels,  by  actual  experimental 
tion  proved  that  the  'total  woik  product 


obtained  from  the  muscle  with  the  use  of 
aloohi^  is  leas  than  that  obtained  without  it' 

Our  boys  and  girls  need  to  know  tins  fact. 
Why  should  not  the  fallacy  of  the  idea  that 
aloohol  is  on  aid  to  digestion  be  pointed  out  in 
connection  with  the  hygiene  of  digestion, 
when  T*r"ff*Hsor  Chittenden  (one  of  the  Com- 
mitter ol  i  ifty)  distinctly  says  of  liis  ex- 
perimenta,  'The  results  obtained  suggest  a 
tendency  toward  prolniijration  of  the  period 
during  which  the  meat  remains  in  the  stomach 
when  alooliol  fluids  are  prasent't  Why  is  net 
the  treatment  of  the  physiology  and  hygiene  of 
the  nerves  the  proper  place  for  pointing  out  the 
efteels  of  alcohol  upon  thsai  when  H.  J.  Beik* 
eley,  M.D.,  of  Johns  Hopkins  University, 
|)orted  as  a  result  <  f  th<>  cxpprimnnts  he  per- 
formed for  the  Loiuiiiittoe  of  Fifty  tiiai 
aloohol  'possesses  the  quality  of  destroying  the 
protoplasm  of  the  nerve  relk  and  annulling  its 
functions'!  Why  not,  in  t^anhing  the  care  of 
the  eyes,  mention  the  danger  from  llw  use  of 
alcohol  when  the  senior  surgeon  of  the  New 
York  Ophthalmic  Hospital,  editor  of  the 
Journal  of  Ophthalmologp,  says,  'The  rt^^ect* 
jtbls  moderate  drinker  who  never  takes  too 
much  or  ovei«t<Tis  th('l>oiin<l(iry  line  of  decency, 
but  goeii  round  half  full  all  the  time,  exposes 
kinaelf  to  the  risk  of  losing  his  sysu^it, 
which  in  this  ens^f'  t=:  inrurnWo'? 

To  Professor  Sedgwick's  complaint  that 
some  laws  tequite  text^books  on  this  subjeot 
for  ptipils'  use  and  specify  the  amount  of  tem- 
perance matter  tliey  sliaU  contain,  etc,  we 
reply: 

The  tendency  of  careless,  unsympathetic 
sdiool  boards  to  fail  in  providing  well-praded 
text-books  on  this  subject,  books  that  contain 
the  matter  the  law  requires  taught  as  one 
source  of  information  for  pupils  =;ufTi<  it:ntly 
advanced  to  use  text-books  on  other  subjects* 
induced  the  National  Congress  and  many 
8tate!«  legally  to  require  that  such  text-books 
shall  be  provided.  This  requirement  has  led 
to  the  preparation  of  a  valuable  school  litera- 
ture by  men  of  acknowledged  ^eifiittfic  stand- 
ing and  to  the  n  v  i^ioti  of  nearly  all  tlio  im- 
perfect books.  Why  should  Professor  Sedg- 
widc eomplain  I  No  one  has  piwed  these  boohs 
inaccurate,  nor  that  their  use  in  the  schools 
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had  uot  cuntributed  to  iudiridual  aud  public 
good.  The  old,  unrariMd,  uofrraded,  and  Aeie- 
fore  unindorsed  Ixiok--  i.H>ntain  such  teaching  as 
the  following:,  for  children  in  pritnarj-  gradea : 
*The  tendon  of  Achilles  is  the  tendon  of  the 
gaatVOenemiiiB  an<l  solena  muHcle,'  a  statement 
as  clear  ay  mud  to  the  iirimaiy  child.  The 
people  want  better  books  fur  their  children 
and  benee  ham  ao  legblatad  tihat  better  booka 
are  produced. 

Profeeeor  Sedgwick  furtlter  ohaigw  me  with 
being  a  follower  of  the  teachinga  of  Sir  Benja- 
min Ward  Richardson,  M.D.,  of  London 
(whom  he  «>tylps  an  'able  but  erratic  physi- 
cian') and  with  being  'the  creator  of  tiiis 
aatoniahing  nuyronent'  for  temperanee  eduea- 
tion.  The  late  Dr.  Rii  ImrjHon  was  not  only 
a  Doctor  of  Medicine,  but  a  Doctor  of  Laws 
and  Fellow  of  tfn  Bo^al  Society  and  held 
many  offiws  nf  distinction.  I  happened  to 
have  had  enough  previous  study  in  chemistiy 
to  enable  me  to  upprcciate  the  reporia  of  bb 
experimental  work  on  alcohol,  and  no  one  haa 
proved  his  findings  inaccurate.  Although  I 
never  saw  Dr.  Kichardsou,  he  uugbt  me  much 
whidi  I  have  tried  to  paaa  on. 

As  to  b<»inp  the  'cn  nti.r'  of  this  movement, 
I  do  not  deny  nor  apologize  for  having 
tried  to  ierve  my  eountry  through  helping  to 
get  thiseducationfor  itschildren.  But  I  hasten 
to  say  that  without  the  aid  of  the  hundreds  of 
thousands  of  consecrated  women  in  the 
Woman's  Christian  Temperance  Union,  the 
organized  inothorliood  of  thi-^  and  other  lands, 
whom  it  is  my  fortune  to  represent  in  this 
matter,  without  the  eooperation  of  the  good 
iiifii  in  tliii  and  nthor  countric^s.  Iti  the  Na- 
tional Congress,  state  legislatures  and  parlia- 
nienta,  emy  atato  in  the  United  States  would 
not  now  have  a  teoipenuioe  education  law  nor 
would  the  movement  have  become,  as  Professor 
Sedgwick  admits,  world-wide. 

Professor  Sedgwick,  in  referring  to  Com* 
mi^isinncr  rrirrri'-*  connfH'tion  with  the  advisory 
board  of  this  department,  says:  *A«  to  the 
pfopriely  of  the  commissioner's  conneetica 
with  this  movement  I  make  ti<<  <  (irinn<  iit.*  The 
advisory  board  of  this  department  consists  of 
eleven  membeta*  aiz  of  them  phyniciana,  three 
of  whom  are  profesaois  in  medical  oollegea. 


three  men  eminent  in  education  and  two  in 
ethioa.  The  committee  from  thia  adviaoiy 
board,  wlio^e  duty  it  is  to  examine  and  paaa  on 
toxt-books,  consists  of  five  of  ihu  physicians 
mentioned  above,  one  of  the  educators,  two 
representatives  of  ethics,  and  the  Superin- 
tendent of  Scieiitifii'  Temperance  Instniction 
of  the  World's  and  National  Woman's  Chris- 
tian Tanperance  Union.  Dr.  Harria,  the  Na- 
tional Commissioner  of  E<l\ieation,  and  Dr. 
Barrows,  President  of  Oberltu  College,  mem- 
bers of  the  advisory  board,  are  not  on  its  text- 
book committee.  Hence  there  is  no  occasion 
for  Prufissor  Sedgwick's  siibtlo  reference  to 
itf.  iiarriij'  position  on  this  board.  The  Amer- 
ican people  will  feel  it  juat  and  ri^t  that 
their  nutionnl  commissioner  of  cdiicntion 
should  be  an  adviser  of  a  department  of  edu- 
cation whidi  has  been  legally  adopted  by  the 
whole  people. 

If  Professor  Sedgwick  bad  quoted  entire  the 
reeomnModations  paased  by  tiie  Sttpertntand* 
ents  of  Schools  at  their  national  meeting  In 
Chicago  last  year,  the  readers  of  Science  would 
have  seen  that  their  action  was  positively  on 
the  side  of  temperanoe  inatruction,  and  not 
mere  'guarded  paragraphs'  as  he  elnimed. 
They  repudiated  Professor  Atwater's  teachings 
of  the  year  befoi«  as  to  alcohol  bdng  a  food, 
and  put  themselves  squarely  on  record  on  the 
whole  subject  as  the  following  paragraphs 
from  their  report,  not  quoted  by  Professor 
Sedgwick,  show: 

"The  dppnrtmrnt  of  superintendence  agrees 
cordially  with  the  special  advocatee  of  the  tem- 
peranoe cauae  in  holding  that  everything  wliioh 
jMildtf  itistnir-tion  can  do  in  the  hattlr  aprJiinst 
intemperance  ought  to  be  done,  and  that  both 
physiology  and  hygiene  abould  be  so  taught  aa 
to  leave  in  the  niinds'of  children  and  youths 
an  adoquate'^nd  proper  knowledge  of  the  ef> 
fn<>ts  of  alcoholic  drinks,  stimulants,  and  nar- 
cotics on  the  human  system. 

"Since  the  ln>«t  moptiiiu'  of  this  department 
there  lias  been  considerable  discussion  of  the 
question  as  to  whether  alcohol  under  any  con- 
ditions is  jvTMpcrly  to  be  defiiiod  a'^  an  article  of 
food.  Medical  authorities  arc  quoted  in  sup- 
port of  both  sidea  of  this  question,  but  no 
authority  has  been  found  to  maintain  that 
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alcohol  is  «  food  in  the  ordiiuuy  aeiiM  of  that 
tem.  TIm  qncstvm  <rf  tbe  snppoeed  food  value 

of  alcohol  IB  a  taftlmi<^|  one  for  medical  ex- 
perts to  determine,  and  not  one  wlileh  needs  to 
conccru  the  men  ami  vvoinau  wlio  are  engaged 
ID  the  work  of  public  instruction  of  children 
niid  j-outh.  For  them  it  ia  enoufjli  know  tliat 
its  use  as  a  beverage  ia  injurious,  and  that  all 
authorities  egiee  in  depieeaiixig  the  forautioB 
of  the  drinking  habit  and  in  commending  all 
practicable  efforts  through  public  instruction 
to  promote  the  cause  of  tecnperaaoe." 

Profestior  Sedgwick  appears  to  have  fears 
lluit  a  writer  who  desires  to  vul'llsh  an  ele- 
liibiitur^'  itiAl-bouk  on  physiology  and  bygieue, 
before  bo  can  ohtain  a  publisher  or  b  maricet 
may  hare  to  srr^ure  the  andafsement  of  Mrs. 
Kaiy  H.  Hunt,  et& 

AajhoAy  oen  write  a  text-book  on  this  sub- 
jcH  as  far  as  the  Seieutlfie  Department  of  tlie 
Woman's  Christian  Temperance  Union  is  con- 
eexned*  but  the  nodien  in  any  oonmninity 
hafe  A  perfect  right  to  oppose  thoir  children 
studying  that  book,  if,  In  their  judgment,  it 
fails  to  teach  Uie  wbule  truth  agaiiust  tlie  most 
destructive  of  human  habiti.  They  haw  a 
right  through  organization  to  pocTirp  and  pro- 
tect this  form  of  education  for  their  children, 
and  to  appoint  one  of  their  number  to  aot  with 
them  in  searching  for  truth,  and,  aided  hy  men 
of  soienoe^  to  refuse  indorsement  to  hooka  that 
do  not  contain  the  truth.  I  make  no'apology 
for  its  being  my  fortune  to  have  been  thus 
officially  appointpd,  and  woo  is  me  if  in  this  I 
fail  in  aught  of  my  utmost  duty,  for  Iiiiitory 
will  show  that  organized  motherhood  in  secur- 
ing and  protoctinp  tliis  education  for  all  tlio 
children  of  this  nation  has  prevented  the  great- 
est peril  to  our  government  of  the  people, 

namely,  tlie  lark  of  caimfity  for  self-govern- 
ment resulting  from  the  use  of  alcoholic  drinks 
and  eliMr  aanooties. 

As  to  the  pubUsbcr's  part,  I  would  say  in  this 
connection:  Tho  publisher  is  a  business  man 
who  knows  that  his  success  depends  upon  his 
supplies  meeting  the  demands  of  the  market. 
If  the  eonditirm  prcTatls  wlndi  Pn.fe^-^or 
Sedgwick  describes,  it  is  good  evidenee  that 
puUiefaers  havefonnd  that  theAmerican  people 
do  not  want  their  ehildrea  to  study  what  the 


publiiihors  themseivea  call  'nun  books,'  and 
that  the  indonemBit  of  Aia  department  is  a 

guarantee  to  the  pabHo  that  the  books  bearing 
that  indorsement  are  not  of  that  character, 
but  ins  lead  contain  the  truths  tlie  people  want 
taught  their  ehildreB.  Therefore,  the  writer 
who  wishes  to  put  a  'rum  book'  upon  the  mar- 
ket must  find  poblishm  who  will  ignore  the 
law  of  supply  and  demand;  or  he  must  per' 
suade  the  fxi'ople  to  allow  their  children  to  be 
sacrificed  to  the  Moloch  of  intempersnoe, 
either  for  his  personal  gain  or  to  avoid  shock- 
ing the  sensibilities  of  scientific  gentlemen 
who  see  no  place  in  physiolog>-  and  hy£»iene 
for  warning  agaiiut  that  disobedience  of 
hsvienie  law  which  causes,  as  Qladstone  ssid, 
Tnore  havoc  to  the  human  rase  than  war, 
pestilence  and  famine. 

No  man  has  ever  yet  been  d>le  to  present 
a  rca^ionalilc  argument  for  opposing  the  tem- 
perance eduoation  movement.  The  brewers 
and  distillers  of  eooise  csn  not  imagine  any 
other  than  a  financial  motive  that  could  in- 
iluce  the  devotion  and  labor  tliat  have  brought 
this  movement  to  its  present  position  in  this 
oountiy  and  the  world.  Hence  they  charge, 
and  have  from  the  first,  that  it  is  a  'book 
job.'  And  in  the  absence  of  reasonable  ob- 
jection other  <qq)onent8  reiterate  tiiis  liquor 
dealers'  charge.  Professor  S«dirwick  fall? 
into  line  with  them  when  he  attempts  to  sup- 
port his  objection  with  a  quotation  &om  a 
letter  written,  he  eays,  by  a  representative  of 
a  publishing  house  which  charges  that  'finan- 
cial benefit'  is  the  motive  of  the  temperance 
physiolOKy  movement.  On  reading  that,  I 
at  once  wrote  Professor  Sedgwick  asking  f<'r 
the  name  of  his  informant  and  whether  that 
informant  had  submitted  any  evideuou  in  sup- 
port of  his  statement.  Professor  S<'<lgwick 
replied  that  he  did  not  feel  at  liberty  to  give 
the  name  of  his  infoimsnt  who,  he  tay»,  'did 
not  submit  any  eridenoe  bearing  upon  his 
opinion.'  In  other  words,  Professor  Sedg- 
wick makes  this  accusation  public  without 
examining  the  evidence  for  the  same  and 
without  knowing,  so  far  as  he  reports,  whether 
any  such  evidence  existed.  If  the  man  who 
made  lliis  chaiBS  is  rslishls^  lAy  shosdd  he 
be  nnwillinc  that  Professor  Sedgwidc  should 
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nMDtioii  lui  nuwl    As  to  tiw  intiiiiittioii  of 

a  meroeoary  motivo,  neither  I,  nor  my 
•dviMijr  board,  nor  the  constituencgr  we  n^- 
want  an  one  penny  rioher  £or  tihe  nle  of 
inj  text-book  on  this  lutgeot  bearing  our  in- 
dorsement. Resort  to  such  charge^"  evi- 
dence of  conscious  poverty  of  argument 
against  this  movement.  As  to  the  promoters 
of  temperance  education  in  the  puhlic  sclioola 
being  a  'self-oonstituted  oligarchy/  as  Pro- 
fessor Sedgwidc  eeys,  m  raply: 

The  Superintendent  und  Advisory  Board  of 
the  Department  of  Scientific  Temperance  In- 
itmetioB  in  Sdiools  and  Cbllege  represent  the 
World's  and  National  Woman's  Christian 
Tenipornncc  Union  in  thoir  oversight  of  the 
Study  of  temperance  physiology  in  schools. 
Thtts  this  dspartmsnl  has  Im  its  oonstitu^ 
ency  the  largest  organization  of  women 
in  the  world,  who  are  banded  together  to 
as  one  of  thdr  objeets,  the  protso- 
tion  of  this  special  education  for  their 
children.  Hence,  to  call  the  work  of  this 
department  that  of  a  'self-oonstituted  oti« 
gaxehy,'  as  Professor  Sedgwick  does,  shows 
utter  misapprehension  of  facts.  'A  self -con- 
stituted oligarchy,'  t.  'power  exercised  by 
M,  fern*  who  an  self-appdnted,  eonld  net  write 
its  idcns  ombodiM  in  law  on  the  federal 
statute  books  and  those  of  all  the  states  of 
this  great  republie.  The  laws  nquiring  this 
study  and  whatever  is  Tieoossary  to  its 
taught  repreeent  the  75,000,000  American 
people  who  have  decided  that  their  diiUhmi 
shall  have  this  specin^  edoostion.  It  ia  sim- 
ply futile  to  tr5'  to  belittle  this  movement  by 
efforts  to  make  it  appear  as  anything  Itum  than 
a  national  one  whidi  is  rapidly  becoming 
world-wide.  Mart  H.  TTunt. 

World  and  National  Superintenden'  of  (h^^ 
Department  of  Scientific  Temperance  ln»lruc- 
Hon  of  the  Woman'a  Ckrittian  Tampwme^ 
Union. 

TEMPERANCE  PBTBfOLOOT  DT  THE  PUBLIC  SCHOOLS. 

To  THE  Editor  of  Science:  Mrs.  Hunt  ap- 
parently Boea  no  impropriety  in  a  law  which 
require:^  temperance  phjsiolojrj',  so  called,  to 
be  taii«ht  to  'all  pupils'  in  the  public  school!^ 
If  it  docs  not  seem  to  Mrs.  Uunt,  as  it  dov6 


to  ms^  ohviflosly  undesirable  and  improper  to 
require .  such  teaching  of  children  in  the 
primary  and  kindergarten  grades,  then  I  fear 
that  nothing  that  I  can  do  is  likely  to  bring 
us  into  agreement, 

Mrs.  Hunt  has  much  to  say  about  'organ- 
ized motherhood,'  by  which  she  seems  to  mean 
the  so-called  'consecrated  wmnen'  in  the  Wo- 
man's ri.r:-*i;m  Teniperanee  Union,  and  her 
letter  muy  give  the  impression  that  it  is  not 
she  hut  they,  who  have  been  ohiefly  instra- 
niental  in  the  text-book  movement,  etc.,  es- 
pecially aa  she  affirms,  'I  make  no  apology  for 
its  being  my  good  fortune  to  have  been  thus 
oflScially  appointed.' 

Although  It  is  difficult  to  discover  from  the 
context  to  what  exactly  she  was  thus  'ap- 
pointed,* a  referanee  to  His.  Hunlfa  quasi- 
historicnl  documents  cited  in  my  Chicago  ad- 
dress, and  entitled  'An  Epoch  of  the  Nine- 
teentih  Oentmr,'  and  'A  Brief  Histofy  of  the 

First  Decade/  throws  liffht  upon  tlua  some- 
what obscure  statement  i  for  upon  page  6  of 
each  of  thsM  doonments  Hn.  Rimt  states  tliat 
the  'Woman's  CJiristian  Ternijerance  Union 
was  organize<3  in  1874,'  an  ?  "In  the  autumn 
of  1879  I  carried  to  the  annual  national 
eonTHition  of  the  Woman's  duistian  Tem* 
pernnco  Union  in  possion  in  Indianapolis, 
Indiana,  what  the  Quakers  would  call  'uvy 
oonoem,'  for  thonnigh  text-book  study  of  eci- 

eiitiflc  temperance  in  public  schools  as  a  pre- 
ventive against  intemperance.  *  *  *  A  stand- 
ing eommittae,  of  whieh  I  waa  made  chair- 
man,  wa.s  chosen.  *  *  * 

"Tiie  i(]ea  of  scientific  temperance  in^trne- 
tiuu  as  u  part  of  the  regular  course  of  study 
in  public  schools  was  thus  adopted  by  an  or> 
ganization  [the  Woman's  Christian  Temper- 
ance Union].  *  *  *  Besolutions  were  passed 
and  aetion  taken  which  resulted  in  1880  in  the 
creation  by  llint  organization  of  a  department 
to  work  for  scientific  temperance  instruction 
*n  public  sdiools  and  colleges,  of  which  de- 
partment I  was  made  superintendent.  *  *  * 

"While  this  new  affiliation  brought  neither 
help  in  methods  nor  the  financial  aid  greatly 
needed  for  thiB  ttxectttion  of  plans,  it  did  fur- 
fi'-^ii  what  was  still  more  necessary,  an  earnest, 
enthusiastic  clientage  of  active  loyal  Chris- 
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tian  woown,  in  every  pert  ef  the  eeuntfy. 

ready  jfliuUy  and  intelligently  to  carry  out 
tfae  plans  tranuaitted  to  them.  *  *  *  Napo- 
leon Bonaparte  would  never  haye  been  the 
Kapoleon  of  history  if  hn  had  had  no  army." 

Mre.  Hunt's  allusion  to  Napoleon  is  unfor- 
tunate, for  how  Bonaparte  was  'officially  ap- 
pointed'  to  rul<'  over  hii  aimy  we  all  know. 

1  mupt  tliat  my  term  'self-constituted 

and  otiicial  oligarchy'  was  apparently  not 
strictily  aoeunte;  and  I  eoofeia  myself  at  a 

Icifis  for  the  right  term;  ' tiiniuireliy '  nr  *d\c- 
latorship'  mi|{ht  perhaps  fit  the  case  better, 
but  would  probably  not  meet  with  Mrs.  Hnnt'i 
a]>i>ntva1;  iin<!  I  find  her  term  'oiganiied 
motherhood'  also  open  to  objection. 

As  to  the  statement,  'Professor  Sedgwick 
falls  into  line  with  them  [that  ie  the  luiuor 
dpn!rr>-"[  wlicii  1ip  fittrmpt*'  to  «tipport  liifi  oh- 
jpction  with  a  quotation  from  a  letter  written, 
he  says,  by  a  leiiiesentative  «f  a  pnUiahiiiff 
hoiis*\*  I  desire  simply  to  ri^call  wlint  T  m  - 
tually  did  say,  which  was  that  the  letter 
quoted  by  me  oomtituted  an  'f^inien,'  merely, 
the  existence  of  which  seemed  to  me  note- 
worthy and  unfortunate. 

Finally,  I  may  say  that  I  shall  be  happy  to 
send  a  copy  of  my  Chicago  addresa  to  any 
one  who  is  unable  to  refer  to  it  in  Snr.srr.  of 
January  10.  W.  T.  Skixiwjck. 

f^HOUTF.K  ARTICLES. 
PKeUMINAKV   OBSERVATIONS  O:^   A  8U8DBRMAL 

warn  oooammo  Aumm  thb  bbos  m 

THE   NEW   YORK   ZOOL<X;iCAL  PARK. 

Dtrauio  the  month  of  February,  1»01,  four 
white  ibima  (Qvam  oAa)  died  in  the  bird- 
house  of  the  New  York  ZoologioBl  Park,  and 
neither  gross  nor  microscopical  ejtamination 
showed  pathological  evidence  sufBcient  to  ac- 
count for  the  death  of  the  Inids,  but  on  begin- 
ning  to  skin  a  fifth  ibis,  two  pwuliar  pat<"h(*9 
were  observed  on  tiie  under  surface  of  the 
skin  on  each  side  of  the  heel  of  the  stemnm. 

At  first  plnnrr  tlir-so  lookod  as  a  lipron's  sltin 
does,  beneath  powder-down  patches,  where  the 
ends  of  the  tiny  quills  are  plainly  visible,  all 
pointing  in  one  direotion.  A  closer  examina- 
tion showed  these  pntrhes  to  consist  of  mnny 
hundreds  of  small  mites,  close  together,  all 


lyiiW  langdiwiae.  A  yellowiaii  eiodatioR  and 

a  small  amount  of  watnry  matter  was  obanrvvd 
in  the  vieinity  of  these  patches. 
During  the  early  months  of  1901,  a  nnmibv 

of  other  birds  died  from  the  ravages  of  this 
peculiar  pest.  Two  valuable  greet-crowned 
pigeons  (Ooura  eoronaia)  showed,  besides 
large  numbers  of  these  mites,  numerous  ovd 
parasites  in  tho  red  blood-oells.  A  lit^lp  h]xi» 
heron  (,Ardea  carulea)  and  several  Ivioobar 
persona  (CtttoiMt  meebonea)  had  eoBgeatsi 
lunps  and  large  numbers  nf  the  mit^a. 

The  present  winter,  only  two  birds  have 
died  firom  this  cause,  althoni^  the  mitaa  hafe 
been  detected  in  two  living  biida.  In  n  white 
ibis  which  succumbed,  the  parasitee  were 
smaller  and  leas  numerous  than  in  the  birds 
iif  tlie  same  species  which  died  laat  winter. 
The  second  bird  which  died  was  a  roseate 
spoonbill  iAjaja  ajaja),  in  which  the  mites 
were  large  and  nomerous. 

The  mites  vary  (greatly  in  size  and  appear- 
ance, but  the  largest  individuals  are  IJSO 
in  length  and  about  .50  mm.  in  breadth. 
Eight  five-jointed  legs  are  present,  four  near 
each  end  of  the  longish-oval  body.  The  most 
noticeable  characteristics  are  the  brownish, 
probably  chitinous,  Icg-8\ipporting  straetores 
which  vary  in  complexify  with  the  sixe  of  the 
individuaL  In  a  email  specimen  these  ate 
eonqMrntively  simple,  whHe  in  mites  of  laifer 
size  they  ramify  into  complex  structures.  Six 
of  the  legs  bear  numerous  short  hairs,  while 
two  at  one  end  of  tiw  body  end  in  a  single 
long  bristle. 

The  temperature  of  the  bird-bouse  has  been 
kept  quite  low  during  the  present  winter,  with 
distinctly  beneficial  results  to  the  birds,  and 
tlii'i  may  also  ncoount  for  the  abaenoe  or  small 
size  of  the  mites. 

Drawings  have  been  made  el  speeimena 
and,  although  distinct,  the  organism  rr-^t  re- 
sembles the  worm-shaped  pigecm  mite  (Hypo- 
deeht  eolumbarum)  supeclieially  deseribed  by 
Dr.  Anton  Ziira  in  'Die  Erankheiten  dee 
llausgefliigcls.' 

He  -evidently  knows  bat  little  about  the 
mite,  but  quotes  from  ICegnin  and  others  and 
givps  one  or  two  rather  suppre^stive  hints  which 
it  is  expected  will  soon  be  worked  out  by  ex- 
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perimgnti  mnaag  tlw  biidi  in  tbe  New  Toik 

Zoological  Society's  collection. 

Sijeaking  of  this  mite^  Zimi  safs: 
^Wohnort  Im  TJnteriiAutHingieiwebei  -fenier 

im  Bauchfell,  in  den  serosen  XJbeniigen  der 
Ein^weide,  in  'ii  m  Kindegewebe,  welches  die 
groraeren  Bluigefusse,  uamentlich  die  Aorta, 
umgibt,  bei  Tauben  und  «Uiig«n  wildMMBdai 

Vojfeln."  In  all  the  birds  which  hav^  r-nnc 
under  my  obMrvation  the  mites  have  been 
dwolntdy  eonfined  to  an  irregular  patob  on 
each  side  of  the  hreaat-bone. 

Another  paragraph  of  i&tereat  follows: 
"llyifodeetM  eolumhamm  ist  keine  fertig 
antwiflkelte  Milbe,  sondem  die  Larve  einer 
solchen.  Mepnin  hiilt  sie  fiir  die  Njrmphe 
eincr  ungekannten  Milbe,  wahrscheinlich 
•iiMi  PferoKe&ut.  Dh  guaiiBto  Fonohflr 
will  elne  solchn  wurmformif7e  Larve  oder 
l^ymphe  auf  einem  sich  mausemden  Vogel 
beobaehtet  haben,  wie  aie  is  die  Uaffenden 
Follikel  der  ausgefallenen  Ftxkrn  clndrang; 
*  *  *  Ist  die  Mauser  voriiber.  dann  nehmen 
die  Nymphen  die  normale  Form  an,  indem 
aie  sich  aus  ihren  Hiillcn  befreien  and 
die  Oherfliiche  der  Haut  wandem." 

This  subdermal  form  may  be  the  immature 
stage  of  an  artliropod  'willi  incompleto  netSF 
morjjhosis.  and  as  the  birds  afflicted  hn^l 
passed  their  moult,  the  fact  that  entrance  was 
gained  through  a  gt|>fBg  feather  fotliele  is 

not  inipos*<iMe.  The  hairs  on  (lie  Icps  of  these 
organisms  would  certainly  ««em  to  suggest 
dial  part,  at  least,  of  UtiSr  eaciBtaBee  it  apent 
where  these  would  be  of  more  use  than  in  an 
inch  nr  two  of  subcutaneous  tisstue. 

Ill  two  living  ibises  incisions  in  the  skin 
of  the  breast  were  made,  and  hf  pnahing  ilie 
skin  back  and  forth  near  the  pectoral  rnuscle, 
to  which  it  is  so  loosely  attached,  a  number 
ef  wry  imall  nitas  w«ie  'taaaed'  into  view, 
hut  these  biida  bave  ahown  no  ill  effeeta  from 
them. 

H  tbe  tavagea  of  Aeae  mites  ever  become 

again  troublesome,  the  treatment  suggests  it* 
self  of  injecting  or  applying  some  liquid  in- 
imical to  parasites,  as  iodine,  during  the 
moulting  of  Ae  birds  wbieb  seem  to  be  pav> 

ticularly  suw-eptible. 
Attempts  to  inoculate  pigeons  have  not  thus 


far  been  made^  as  in  dead  bitds  tbe  paraaitee 

have  l)een  also  without  life,  anu  the  living 
birds  which  have  been  examined  have  been 
too  valnabla  to  warrant  any  extensive  inoiaion 
for  the  pnrpoae  of  obtaining  living  miteo. 

C.  WlUUM  l^UM. 

Maidt  18,  1902. 
MOfB  OK  MSCXMBIKA  BDCKMUl  dVwHOKT,  fWII 

pRoviKcrrowH,  cm  odd. 

THROffJH  the  courtesy  of  Professor  J.  Henry 
Blake,  of  Harvard,  tbe  writer  recently  received 
a  number  of  spsdnMns  of  Fofaminifeni  from 
various  lomlities.  Among  this  material  v^n^ 
some  shore  sand  from  Proviucetown,  Cape 
Ood,  Has*.,  whidb  eontained  a  large  number 

of  furaminifera.  Upon  examination  these 
were  found  to  belong  to  a  single  species^ 
namely  Diseorbina  rugota  d'Orbigny. 

Tbe  species  is  a  portianlaiiy  intonating  ons, 
since  it  doo^  not  ap^vonr  to  be  at  all  common 
at  the  present  lime.  The  Challenger  £q;)edi> 
tion  obtained  the  qwdes  from  only  two  sta- 
tions: off  Papua,  near  Raine  Island,  depth 
155  fathoms,  and  off  Ei  Island,  680  fathoms. 

D'Orbigny  in  bis  report  in  1880  on  the  For- 
aminiferes    American   Meridonale.  described 

the  shell  under  tbe  name  Botalina  rugoia  from 
Obib  Bay  of  St  Blaa»  Pstagania. 

In  the  'Challenger  Biport'  Brnily  Ir  soribea 
the  shell  as  follows:  "A  more  or  less  cxplanate 
modification  of  Discorhina  resembling  AnomO' 
Una  ammonoidea  in  general  oontottr.  The 
test  is  comprr>«isefl  an<I  exhibits  pome  approach 
to  bilateral  symmetry,  and  the  peripheral  edge 
ia  round  end  lobolated.  The  nnbilieal  carity 

of  the  inferior  side  is  partially  covered  in  by 
valvular  flapa  protecting  the  successive  aper- 
tures.*? 

This  shell  is  very  abundnnt  in  the  Capo  Cod 
shore  sand  at  Provincetown,  but  the  writer 
was  unable  to  find  a  single  specimen  in  some 
material  submitted  from  Woods  HolL  A  more 
thorough  exatiiinrttion  may  perhaps  reveal  the 
shell  in  other  localities  along  the  Atlantic 
coast,  bnt  it  is  probably  confined  to  northern 
waters.  Our  "^periniens  are  Inrpe,  well  (devel- 
oped, of  a  dark  brownish  color  and  in  a  state 
of  perfect  presnrationt 

Burn  M.  Baoq,  J>. 

Brockton,  Maks. 
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TBI  pmrn  wahb  or  thb  atiakho  bottuwom 

WHALK. 

Tub  binomial  long  applied  to  the  'bottle- 
nose'  of  tlw  Atlanti«  Ocean  uiil  eumndy 
accepted  by  modem  authors  is  Uyperoodon 
rottrattu  (MuUer),  described  and  named 
Baltnta  rofftvte  fcj  him  in  1776  In  the  'ZooL 
Dan.  Prudr.,'  pi.  7.  Tiki*  tppears  to  be 
antedated  six  y»jars  by  Balctna  ampullata,  a 
name  proposed  for  the  same  animal  by  John 
Beinhold  Forater  in  the  *]JnnMn  Tnvela' 
[Kalm],  1770,  Vol.  1,  p.  IS,  footnote.  In  this 
f  oister  cnticizes  Kalm  for  calling  the  'bottle* 
noee'  a  dolphin,  heeatne  *it  has  no  teedi  in  its 
mouth  as  all  the  fish  of  that  class  have.'  He 
then  refers  to  '*Mr.  Ponnnnl's  'British  Z»)\- 
Qgy/  Vol.  3,  p.  43,  where  it  is  called  the 
beaked  whale  and  Tery  well  deecribed,"  adding, 
"a  drawinp  \h  o^r\  in  the  explanatory  table, 
n.  1.  Perhaps  it  would  not  be  improper  to  call 
it  Bdkna  tmpmUota  F."  In  the  1819  edition 
of  Pennant's  'British  Zoology,'  Vol.  3,  p.  85, 
this  'beaked  whale'  or  'bottle  head'  is  properly 
classed  under  Laccpcde's  genus  Hyperoodon. 
From  the  foregoing  I  conclude  the  proper 
name  of  this  whale  to  be  Hyperoodon  ampul- 

lattu   (Forstr  r).  SaMUEL  N.  RhOAOA. 

ArocBo.x,  N.  J., 
March  19,  1908. 

CORRBVT   yOTES   ON  METEOROLOGY. 
UMS  or  UFB  IN  THE  UNITID  BTATBS  BT 
UGUTNIKG. 

Tm  Weather  Bureau  has,  ehiae  1990,  eon* 

dnctcd  a  statistiral  inqviirj'  into  thr  nunibcr 
of  deaths  and  of  injuries  caused  by  lightning 
in  the  United  States.  This  work  has  been 
earricd  on  up  to  the  dose  of  10<X),  when  it 
was  diBcontinued.  During  the  year  1900,  713 
persons  were  killed  by,  or  received  fatal  in- 
juries through,  lightning.  Of  this  number 
291  persons  were  killed  in  tho  open,  158  in 
houses,  57  under  trees,  and  50  in  bams.  The 
dnmmstanoes  attending  the  deaths  of  the  xe- 
maining  151  are  not  knowji.  During  the  same 
year  973  persona  were  more  or  leea  injured  by 
lightning  strokes.  On  the  average,  it  is  prob- 
able that  from  700  to  800  lives  are  lost  each 
yenr  liLzhtnin^    in    tlio    Unilrjd  St.-'t»'i, 

Tai)u)atiug   the  average   murtuliljr  rebuluug 


from  lightning  according  to  geographic  dis- 
tricts subject  to  the  same,  or  nearly  the 
same,  atmospheric  conditions,  it  appears  that 
the  greatest  number  of  fatal  cases  occQiiwl 
ill  Uie  Middle  Atlantic  Stat458;  the  next 
gi-eatest  in  the  Ohio  Valley  and  Xenneaaec, 
with  die  middle  and  upper  Uiasissippi  VaOer 
E  p|«we  third.  The  proatt'st  nunil>tr  of  death.- 
ic  any  single  state  during  the  five  years  189^ 
1900  ooeurred  in  Penu^lvania  (186).  fol- 
lowed by  Ohio  with  135,  and  Tndiina,  SU- 
iini?  and  New  York  with  124  each. 

Iti  the  Gulf  States  the  average  number  of 
deaths  due  to  lightning  per  unit  area  (10,000 
squar*'  nillos)  is  1.  In  New  Eii>;land.  with 
probably  half  as  many  thunderstorms,  the  death 
rate  p»  unit  area  is  3.  In  the  latter  district 
the  death  rate  per  million  of  rural  inhabitants 
is  nearly  double  that  per  million  of  total 
populaiiuu,  and  the  same  holds  true  of  the 
densely  populated  distrit-tH  of  the  Middle 
Atlantic  States.  Considering  both  unit  an-a 
and  density  of  population,  the  greatest  mor- 
tality by  Ughtning  is  in  the  Ohio  Vallsgr  and 
the  Middle  Atlantic  '^'n*-  -  Tf,  however,  tlie 
density  of  population  alone  be  considered,  it 
is  in  the  upper  Kissoim  valley  and  the 
middle  Bocky  Mountain  region. 

The  foregoing  facts  are  taken  from  Bulle- 
tin 30,  of  the  Weather  Bureau  ('Loss  of  Life 
in  the  United  States  by  Lightning,'  by  A.  J. 
Henry),  in  whicli  will  Ikj  fonnd  furtht-r  inter- 
esting information,  as  well  as  a  chart — the 
lirst  of  its  kind  for  this  loiiiiliji   slmwinit  the 

^'eou'raphic  distribution  <^  dasths  hf  lightning 

iu  the  United  States. 

* 

JAMAICA. 

Ma.\wel[.  Hall  returns  to  the  subject  ot 
the  n-iation  hutfraen  son-spots,  temperature 
and  rainfall  in  a  recent  paper  entitled  'Tem- 
peratures in  Kingston,  Jamaica,  and  the  Con- 
neetion  hetween  Sun-Spot  SVeqnencgr,  the 
Mean  Maximum  Temperature,  and  the  Rain- 
fall in  Jamaica'  (^ngston,  1902,  12  pp.). 
Using  the  ohserrations  of  1881-1809^  inclusive, 
and  taking  the  mean  yw*«iw»ywt  temperature^ 
of  any  three  yenr?  as  the  mean  of  the  middle 
year,  the  plotted  curve  of   mean  maximum 
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temperatures  agrees  rcnmrkaLly  closely  with 
the  curve  of  sun-spot  frequency.  There  are 
about  9*  in  mean  mazimunt  temperature  be- 
tween the  maximum  and  minimum  of  the 
sun-spot  curve.  The  rainfall  curve  also  ac* 
«oTds  as  a  whole  remarkably  dosely  with  Uie 
sun-spot  curve,  but  from  the  middle  of  1887 
to  the  middle  of  1890  the  rainfall  was  k^-s  than 
it  should  Itave  been*  and  from  the  middle  uf 
1891  to  the  end  of  189S  it  «M  gieater  than  it 
should  have  been.  These  irregularities  nre 
interesting  because  in  1S92  it  was  assumed 
that  the  ourre  would  Teoover  its  porition,  and 
a  smaller  rainfall  for  the  next  few  years  was 
predicted,  but  1893  proved  to  be  unusually 
wet. 

cuHATB  or  wxsTBasr  AcraiSAUA. 

Cr.niAToi.oi.isTs  will  givo  ihe  latest  itiiblica- 
tion  from  the  Perth  Observatory  a  warm  wel- 
oonie,  for  it  is  the  &et  comprehennTe  report 
on  the  climate  of  western  Australia.  Annual 
meteorological  summaries  have  been  issued 
since  1876,  but  the  present  volume  comprises 
a  aelecCion  and  coordination  of  the  principal 
Tnctn.  I  r?  "logical  facts  wliidi  havo  been  dis- 
covered during  the  past  twenty-four  years  of 
obeervations.  'The  Climate  of  Western 
Australia  from  ^rcteorological  Observations 
mode  during  tho  Years  is  the  title 

of  thia  publication,  and  it  reflects  great  credit 
on  Mr.  Ernest  Cooke,  Government  Astrono- 
mer for  Western  Australia.  Naturally, 
Q)eteorolo|$ical  work  luui  bewu  earned  on 
under  the  greatest  diffieultiea  in  the  diitriet 
in  question,  and  the  earlier  records  entmot 
be  compared  as  regards  accuracy  with  those 
whieh  are  now  \mag  made. 

It  is  a  great  satisfaction  to  note  that  ^fr. 
Cooke  gives  at  the  veiy  beginning  of  bis  re- 
port a  eeriee  of  seventeen  weather  maps 
tratinp  tiie  weather  types  of  the  district  unJ  r 
discussion,  for  the  best  understanding  uf  a 
climate  is  to  bo  gained  through  an  apprecia- 
tion of  the  local  weather  types.  There  are  two 
principnl  types  of  weather,  the  winter  and 
the  summer,  although  each  of  these  is,  of 
oonree^  euhfeet  to  endleaa  modifleatiooe.  A 
general,  albeit  very  brief,  description  of  the 
climate  follows  the  discussion  of  the  weather 
types,  the  statements  having  special  reference 


tf'  Pertli,  ami  a  full  w't  of  meteorological 
tables  completes  the  volume.  A  table  of 
speda]  interest  Is  that  whidi  diows  the  dmra- 
tion  of  the  'luat  waves'  which  have  passed 
Perth  since  January  1,  1880.  The  longest  of 
these  epellB  without  a  break  occurred  in  1896, 
when  the  maximum  temperatture  exceeded  90' 
en  even;'  day  between  January  2ft  and  Feb- 
ruary — nineteen  daj's  in  all,  but  tho  most 
severe  heat  waa  apparently  in  January  and 

February.  1S80,  wlicn  the  mnxiinn  wveral 
days  rose  over  KJO",  and  on  two  days  over 
110*.  It  may  be  noted,  however,  that  hot 
nights  are  exceptional,  even  during  these  hot 
waves,  tho  minima  being  usually  between  (>0° 
and  70*.  A  eeriee  of  charts  accompanies  the 
volume^  showing^  for  eadi  month  and  for  the 
year,  the  pressure;  mean,  mnximnm  and 
minimum  temperature,  and  the  rainfall. 

B.  DbO.  Waiu>. 

Haaraao  Ukxthsity. 


aoiEVTIFW  V0TB8  ASD  VBWS. 

The  Academy  of  ScianoeB  atChristiania  has 
elected  the  followiiii^  eorrespondin-,'  ineii,l>ers: 
Dr.  J.H.  van't  llofi,  professor  of  general  ciieui- 
istry,  and  Profenor  Adolf  Eu^er,  profeasor 
of  botany,  of  the  TTniversity  of  Berlin;  Dr. 
Richard  Abegg,  professor  of  chemistry  at 
Breslau;  Dr.  Earl  A.  Bittar  von  Zittel,  pro- 
fessor of  paleontology  and  geology  at  Munieh, 
and  Dr.  Julius  Uann,  professor  of  . meteorology 
at  X^enna. 

HcOiu.  UNimamr  has  conferred  the  de- 
gree of  doctor  of  acienoe  in  course  on  Professor 

Frank  Dawson  Adnms,  M.A.,  Pli.I)..  T,o;raM 
professor  of  geology  and  paleontology,  Mciiill 
University, and  on  William  Bell  DawflOB,lf.A., 
"MbJE^  of  the  Department  of  Marino,  Ottawa. 

Or.ASGow  University  has  conferred  its  LL.D. 
im  Mr.  James  Stevenson,  of  Largs,  for  his  ser- 
vices in  opeaints  up  Nyaasaland  and  in  estab* 
lishing  the  Livin^tone  mission  by  whicli  tli<! 
work  of  Dr.  Livingstone  was  continued  and 
brought  to  fruition,  and  in  the  completion  ol 
the  great  highway  between  Lake  Hyaaaa  and 
Tanganyika,  known  as  Sfevenson-road. 

Phofessobs  Victor  C.  Vauoiian  and  Freder- 
ick G.  Novy  of  the  medical  department  of  the 
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Liiiiverbitj-  of  Michigan  will  leave  for  Asia 
about  the  middle  of  June  to  ioTestigate  trop* 
ical  dysenterr. 

Wr  rpprrt  to  lonm  that  President  ITenry 
Morton,  of  8tcveiu3  Institute  of  Techoology, 
Hoboken,  bae  anfliend  a  lelapee  following  the 
surgical  operation  lae  undenraat  on  April  IS. 

Mr.  Wii.i.iam  S.  Wkkik>s.  L.B..  Maryland 
Agricultural  College,  «iuii«tant  iu  chem- 
ibti7  at  the  Jofana  Hopkins  Univmity  and  a 

canili  liit  •  for  the  dtx-torate  of  philosophy  in 
June,  has  been  appointed  research  chemist  of 
the  General  Electric  Company,  Schenectadj-, 
N.T, 

Db.  F.  a.  Bather  has  been  promoted  to  the 
a^i£>tant  keeperakip  of  the  Department  of 
Geology  in  the  BritiBh  Museum  (Natural  His- 
toiy). 

PRorBSBOR  OfUMXM  AvamLLirs  has  lH>cn 
elected  perninnpnt  secretary'  of  the  Tu>ynl 
Academy  of  Sciences  at  SlockiiuUii,  and  Dr. 
Yngve  SjSstedi  has  been  made  professor  in 

the  Aradomy  and  nustodinn  of  tlii>  fntomolofr- 
ical  department  of  the  Museum  of  Natural 
HisCoiy. 

Bm  WiLUAK  BoBnTB'AtTtnH  gam  the  tenth 

Jutiifs  Forrest  lecture  befon;'  the  Tri*titiitioi>  of 
Civil  Engineers  of  London  on  April  23,  his 
nibjeet  being  the  'RelationB  between  Hetal- 
luigj  and  Engineering.' 

Di'iUNO  the  cominjf  season  four  field  partir^ 
will  be  sent  out  from  the  department  of 
vertebrate  paleontology  of  the  Carnegie  Mu- 
seum at  Pittsburg,  Pa.  These  parties  will  be 
under  thn  frrnoral  direction  of  Mr.  J.  B. 
Hatcher,  and  will  be  assigned  as  follows:  One 
under  ihe  diteet  diarge  of  Mr.  Peterson  will 
ri-intinaio  tho  pxploration  of  thr  Tertiary  de- 
posits of  northwestern  Nebraska;  a  second, 
in  charge  of  Mr.  C.  W.  Oifanore^  will  carry 
on  the  work  in  the  Jurassic  deposits  on  Sheep 
Creek,  Wyoming,  where  sudi  excellent  results 
have  already  been  obtained  by  this  niuaenm 
during  the  past  three  years;  a  third,  with  Mr. 
W.  II.  Utterback  in  rliarfn>,  will  work  in  the 
j^aramie  of  Wyoming  and  Montana ;  while  Mr. 
Earle  Douglass,  who  has  reoently  been  engaged 
by  this  museum,  will  undertake  a  systematic 


exploration  of  the  various  Tertiary  horizoiu 
diseovered  by  him  in  wsatem  Montana.   It  is 

pr(ipos(<l  to  (Tiiitintio  ^fr.  TJoMfrlass  in  this 
field  until  he  has  accumulated  sufficient  ma- 
terial and  data  to  enable  htm  to  definitely  oar- 
relate  the  varioiH  horicons  and  to  manograph 

the  fnunn  of  carli. 

Nature  states  that  the  meeting  of  the  Paris 
Academy  of  Seienoes  en  April  14  was.  sd* 

joumed  as  a  sign  of  respect  for  the  lato  Pr  p- 
fessor  A.  Comu,  whose  untimely  death  was 
aunoiuu^  by  the  presidoit  in  the  following 
words* 

The  AfSf^Pniv  of  SHptioM  hno  stifffrr*!  a  'jrrrir 
loss.  Profe»6**r  Comu  died  on  Friday,  caisici 
sw&y  rspldly  by  a  diaesss  wMdh  no  one  could 
forews  would  terminate  ao  sorrowfully.  Our  eel- 
league  was  relatively  young;  be  entered  the  Aools 
Polytechnique  in  1860  and  was  nominuted  a  mem- 
ber of  our  Acadanqr  in  1878,  at  Uur^-aevcn  yean 
of  af^.  S«te#m«4  as  a  profeaeor  at  the  ^eolc  PMf- 
tochniqii-  '  il  contribiit in;j  it>  tlic  Bunmii  des 
Lonptude«i  every  year  notices  written  in  perfect 
langoage,  he  died  wUIe  fa  aetirn  edentifis  worit, 
leaving  saddened)  jmnnt-i  and  friends  behind  him, 
and  universal  regrel  in  the  scientific  world. 

Wb  regret  to  record  the  deaths  of  Dr.  Ale*' 

andcr  Bittncr,  chief  geologist  in  the  Imperial 
riwlogical  Institiitr  at  Vienna,  and  of  Dr. 
Egon  Idiiller,  decent  in  physics  at  the  Uoi- 
vsnaity  at  Eilangen. 

The  astronomical  library  and  edleetion  of 

photographs,  drawinp5,  etc,  belonpiiitj  to  the 
late  Miss  Catherine  M.  Bruce,  to  whom 
astronomy  was  indebted  tar  many  generons 

gifts,  has  been  presented  to  the  Allegheny 
Ol>ser\'atory  by  her  sister.  Mi^n  M.  W,  Bnjce. 

A  ossPATOU  from  Wellington  sa^rs  the  gov- 
ernment has  pvovided  $!sO0O  for  an  antai«tie 
relief  ship. 

The  first  eonversazione  of  the  Royal  Society 
for  this  seisiea  will  be  given  at  Burlingten 
House  on  Wednesday,  May  14,  at  9  P.M. 

The  Bgricultural  expcrimoit  station  of  the 

University  of  Illinois  in  cooperation  with  the 
Biiroaii  of  Soils  of  the  U.  S.  Department  of 
Agriculture  is  beginning  an  agricultural  sur- 
Ti7  of  HUnoM  soils.  A  field  partgr  is  now  at 
woik  in  Taaewell  Oonnty.  In  oondueting  the 
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surragr  the  ground  U  gone  over  earefully  and 

the  soil  is  examined  to  a  depth  of  from  three 
to  six  feet,  samples  being  obtained  by  boring 
trith  aogera.  Soil  maps  will  be  made  wliidi 
w  ill  show  the  area  and  location  of  all  the  differ- 
ent important  tgrpea  or  dasaea  of  aoil  in  the 
hnd  anrvvjied. 

Tbs  eomnuMioti  auOiomMd  by  tbe  late  New 
York  Icf^islature  to  report  on  the  establishment 
of  a  state  electrical  laboratory,  met  at  Albany 
on  April  S9> 

It  has  for  Roine  time  been  understood  that 
the  I^uisiana  Purchase  Exposition  at  St. 
Lotiis  will  not  be  held  before  IW4,  and  tho 
executive  oommittee  has  leqaeated  congreM 
to  cbanRe  the  time  of  tiie  ttpoeitioo  from  1908 
to  1904. 

The  iiiiifc'tt;t.'ulk  auuual  meeting  of  the 
Americnn  Climatological  Associatloil  will  be 
held  at  T-os  Angeles,  Cal..  on  June  9-11,  imdor 
the  presidency  of  Dr.  Samuel  A.  Fisk,  of  Den- 

The  Easter  vacation  party  at  the  Port  Erin 
BioloyioHl  Station,  saj's  Nnfure,  has  suffered 
by  the  absence  abroad  of  Profeesor  Herdmxm 
and  Mr.  I.  O.  Thompaon,  ao  tkat  it  waa  not 
f.ossihle  to  arrange  any  steam  dredginf.'  ex- 
peditions. Nevertheless,  much  good  work 
haa  been  done  on  the  abore  and  vrith  llie  tow- 
net,  and  several  workers  have  spent  a  profit- 
able vacation  at  the  station.  These  include 
Dr.  Darbishire,  Miss  Pratt  and  Miss  Drey 
from  Owens  Collcffc,  Messrs.  Pearson  and 
Tattersall  from  I'aiversity  College,  Liverpool, 
and  Mr.  Laurie  from  Oxford.  Mr.  Cole  was 
to  have  conducted  a  vacation  claaa,  bn^  waa 
unable  to  cross  owing  to  a  family  V>creavo- 
ment.  The  new  and  greatly  improved  station 
ia  progreaaing  rapidly  and  will  be  opened  in 
the  ettnimer. 

Much  additional  mnt/^rial  from  tho  A.  J. 
Stone  Expedition  to  Alaska  has  been  received 
recenUy  hr  Ihe  American  Mnaeum  of  Natural 
History  amon^  uliii  li  (lien-  are  specimens  of 
what  proves  to  be  a  fine  new  spociea  of  caribou 
and  a  new  spedea  or  anbapeoiei  of  mountain 
•heop.  This  expedition  is  the  first  of  a  series 
made  possible  through  the  efforts  of  Madison 
Oraut,  Esq.,  an4  supported  by  him  and  other 


friends  of  the  Huaenm,  for  the  purpose  of 

sccTiring  an  adequate  representation  of  the 
game  mammals  of  the  continent,  The  past 
season's  work  has  been  eveoial]?  important 

because  it  has  4irovi<led  material  from  Alaska, 
a  portion  of  America  heretofore  practically 
unrcproeonted  in  the  collections. 

Nkws  haa  been  reoMV«d  to  the  effect  that 

tho  expedition  headed  by  Mr.  W.  F.  "Wliite- 
house  of  Newport,  K.  I.,  who  is  accompanied 
by  Lord  Hindi  ip,  readhed  Qildesaa  on  the 
Abywioian  frontier,  on  March  2.3,  with  the 
members  in  pood  health,  and  proceeded  to 
Adi»  Abeba,  capital  of  Abyssinia. 

Plans  for  the  auxiliary  Baldwin-Zcigler 
eiipe^tion  to  northern  polar  regions  have 
been  completed  and  the  men  who  have  been 
intrusted  with  its  direction  will  shortly  leave 
for  Enrc^    The  steamer  Frithfof,  which 

with  the  Amerira  eonvrvdl  the  Buldwin  party 
to  Franx  Joeef  land,  will  depart  from  Tromsoe 
on  JvSy  1.  The  anxiUary  expedition  will  he 
in  charge  of  Mr,  W.  S.  Champ,  secretary  to  , 
Mr.  William  Zelpler.  who  will  sail  for  Kurope 
on  the  steamship  Cymric  on  May  23,  and  the 
remainder  of  the  party  will  leave  on  the  stsam^ 
ship  Pretoria  on  June  7. 

TiiK  Hortieultural  Society  of  New  Y'-rk 
will  hold  its  third  annual  meeting  at  the  New 
York  Botanical  Oarden  on  May  14.  Mem- 

ber<!  and  their  friends  leavinK  Grand  Central 
Station  by  the  1 :35  p.m.  train  for  fironx  I'ark, 
will  be  met  at  the  station  by  Mr.  Jamea  Wood, 
president  of  the  Society,  and  escorted  to  the 
conservatories.  Those  leaving  Grand  Central 
Station  by  the  2 :35  p.m.  train  will  be  met  by 
Dr.  D.  T.  MacDougal,  first  assistant,  New 
York  Botanical  Garden,  and  escorted  to  f!ie 
conservatories.  Leaving  the  conservatories  at 
8:86  the  party  will  walk  through  the  grounds 
to  the  museum  bnihlinf;;  the  formal  meeting 
will  commence  in  tho  lecture  hall  of  the  mu- 
seum building  at  4;16  o^dodc  and  vrill  be  fol- 
lowed by  an  exhibition  by  Dr.  N.  L.  Britton, 
of  lantern  slides  ilUi.strating  'Features  of  the 
New  Zealand  Flora,*  contributed  to  the  Garden 
hy  Mr.  L.  Cockayne.  The  Council  of  the  So- 
ciety will  m('<'f  in  the  adniiiii>trjirii m  ofllce, 
museum  building,  at  3:15  o'clock.    The  mu- 
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scum,  library,  licrliarium,  and  laboratories  in 
the  museum  building  will  be  open  for  inspec- 
tion until  8:90.  An  exhibition  will  be  held 
in  cnnnrrtion  with  tlio  meeting,  in  tho  hall  of 
the  muscunt  building  immediately  adjoining 
tbe  lecture  ball;  this  exhibition  will  be  open 
from  one  o'clock  until  half  past  six  on  Wednes- 
day, May  14,  and  from  ten  o'clock  until  five 
on  Thursday,  May  15. 

VNIVHRSI'IY    AXU   EDVCATIOyAL  XEWS. 

Adelpiu  CoLiiEOE,  Brooklyn,  has  received 
gifts  amounting  to  ISMjOOO,  of  which  one 
half  was  giTen.  hy  ICr.  John  D.  Bockefdler. 

Mr.  IIkmey  C.  TTwkmkykb  hns  >riv4ii  two 
thousand  volumes  to  the  library  of  the  public 
■diool  at  Gnenwidi*  Cwn^  mated  by  him 
and  lbs.  HaTemeijer  at  a  cost  of  t&OO^OOO. 

Three  of  the  positions  offered  by  the  Har- 
vard Medical  School  to  properly  qualified  men 
desiroui  of  training  in  physiological  research 
and  in  the  management  of  large  laboratoiy 
class*^  in  experimental  physiology  aro  not  yet 
filled  for  the  next  collegiate  year.  Holders  of 
these  positions  give  more  ihan  half  the  day  to 

rr<?pnrrh.  The  rf-mnininf''  time  is  ,-iictit  (lurinp 
the  first  four  months  of  the  collegiate  year  in 
learning  laboratoty  methods  and  dnriniir  die 
la8.t  four  months  in  direetin>r  ihc  lalinrntory 
work  of  the  medical  students,  about  two  hun- 
dred of  whom  work  from  two  to  three  hours 
daily  for  sixtron  weeks  in  experimental  physi- 
rlnpy.  Tin-  fundamental  experiments  in  [)hy8i- 
ologj'done  by  so  many  men  working  at  one  time 
presmt  every  variety  of  results  and  impart  a 

training'  nut  to  Vio  acquire!  in  other  ways. 
Much  too  may  be  learned  by  association  with 
the  large  8ta£F  engaged  in  woeawih  in  flie 
laboratories  of  anatomy,  histology,  pathology, 
pharmacology,  hypriene,  physiology  nml  pliysi- 
ological  chemistry,  all  of  which  have  their 
Inborn torira  in  the  Medical  School  buildingi. 
X-i  fliarv'i'  of  any  kind  ic  ni.'ide  cither  for  the 
training  in  physiological  research  and  in  teach- 
ing or  for  the  use  of  animab  and  other  ma« 
terial.  In  addition  to  those  opportunities  each 
assistant  receives  four  hundred  dollars.  Appli- 
oations  for  these  positions  should  he  sent  to 
Professor  W.  T.  Porter,  Harvard  Medical 


School,  688  BoylstoD.  Stieet»  Boston,  Maasa* 

cbusetts. 

Thb  Hon.  Oarroll  D.  Wright,  oomnussionsr 

of  labor,  has  been  appointed  president  of  the 
collegiate  department  of  Clark  University.  It 
is  understood  that  Mr.  Wright  will  not,  for  the 
present  at  least,  resign  his  position  under  the 
government  or  his  work  St  Columbian  or 
Catholic  University. 

Dh.  Frank  Strong,  formerly  president  of  the 
University  of  Oregon,  has  been  elected  (jtan* 
cellor  of  the  University  of  Kansas. 

It  is  expected  that  General  Webb,  presi- 
dent of  the  College  of  the  City  of  New  York, 
will  retire  from  his  office  at  the  end  of  the 
present  vfnr.  .\rrangements  hax'e  tliis  winter 
been  made  by  which  the  officers  of  the  College 
retired  for  age  shall  reoeiTe  a  liberal  pension. 
The  report  that  Dr.  W.  H.  Maxwell,  suixr- 
intendent  of  public  schools,  will  succeed  Gen- 
eral Webb  U  said  to  have  no  deflnile  fwmda- 
tion. 

PlMFE^S'iR  LACinfAN'.  cf  the  T'tiivt-rsitv  of 

Oregou,  has  been  invited  to  take  charge  of 
the  ohemieal  department  at  the  Univetiily  ef 
California  for  the  coming  summer  aessioo. 

Dtt.  FR.VNK  R.  Van'  IIokn  has  been  ap- 
pointed professor  of  geology  and  mineralogy 
at  Case  Sduxd  of  Applied  Seimo^  Cleveland, 
Ohio. 

Dr.  W.  B.  Iltrr,  instnu  t or  in  physics  in 
the  Johns  Hopkins  University,  has  been  ap- 
pointed associate  in  physics  at  Bryn  Ufawr 
College.  Dr.  Huff  received  his  baccalaureate 
degree  at  the  University  of  Wisconsin  in 
lb69,  his  master's  degree  at  the  University  of 
Chicago  in  1806,  and  his  doctorate  at  Johns 
Hopkins  in  1900. 

Dr.  FoL'BNiER  has  Vieen  rippointed  professor 
of  geology  and  mineralogy  in  the  University 
of  BesanQoo.  Dr.  v.  Nathuaius,  dooent  in 
agriculture  at  Heidelberg,  has  been  called  to 
an  assistant  profeesoraliip  at  Jena.  Dr. 
Wohler  has  qualified  as  dooent  in  inorganic 
chemistry  in  the  Technical  Institute  at 
Charlottenbttis  and  Dr.  Brunner  as  docent  in 
physieal  chemistry  in  the  University  of  Lem- 
berg. 
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UETALLVROICAL  LABORATOSUBB.* 

To  an  old  friend  nf  the  great  captain 
whose  munificence  we  celebrate  to-day  this 
privilege  of  adding  a  word  of  enthusiastic 
praiie  is  moat  wdoome.  Let  us  eongrattt- 
late  Lafayette  on  this  princely  gift,  and 
still  more  on  the  princely  heart  that 
prompted  the  princely  gift  It  is  a  pleasure 
to  wAti&  the  growth  and  niocen  of  one 
whom  we  esteem ;  a  very  great  pleasure  to 
see  the  responsibility  of  that  wealth  which 
so  often  intoxicates  where  it  should  sober, 
so  soberly  and  ao  wlaely  homa. 

While  th«  value  of  the  metallur^rical 
laboratory  for  purposes  of  invp.sti Ration 
is  evident,  yet  as  instruments  for  teach- 
ing undergraduate  etodeutB  ao  few  of 
these  Uiboratorica  have  been  in  long  use, 
nnd  their  method!?,  aims  and  merits  have 
been  so  little  discussed,  that  not  only 
the  thoughtful  part  of  the  public,  nut 
only  edueatora  in  gmeral,  bat  even  a 
very  large  fraction  of  our  metallurgical 
ediieators  themselves,  have  but  hazy  notions 
about  them.  Indeed,  there  are  many  whose 
opinions  eannot  be  ignored,  many  eminent 
metallurgical  educators,  who  still  doubt  or 
even  deny  the  value  of  the  nietjillurjrical 
laboratory  for  this  purpose.  Under  these 
ecmditioDS  it  leems  well       lliose  of  ua 

*  An  addnw  deliTcrad  mt  tli«  Dadkatkm  of  fbe 

Oayley  I.«Ij<ii.i1ory  nf  ClioiiiiHtry  and  MietaltiiTjij, 
Lafayette  College,  April  &,  1902. 
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[N.  ii.  vuu  XV.  Ko,  ass. 


who  aro  oonfidf^nt  that  thosf  laboratories 
are  iuvaluable  instrumeaUi  should  seize 
(weauoiis  like  this  to  give  fhe  xvMOna  for 
the  faith  that  is  in  us,  to  the  «nd  that,  if 
we  arc  riyht,  our  allies,  our  sister  srharils 
here  aud  abroad,  may  am  theiuselves  with 
this  potent  weapon;  and  that,  if  we  are 
wrong,  we  may  diaeover  our  error  through 
tllus  uiu'overinfj  our  reasons. 

I  ask  your  attention,  then,  to  the  use  of 
these  laboraturiu8,  uot  fur  purposes  of  in- 
vestigation, for  which  their  valne  ia  un< 
«tueKtioned,  but  for  undergraduate  inatmc* 
tion. 

The  objections  urged  agaiiuit  metallurg- 
ieal  laboratory  instnietion,  ao  far  aa  I  un< 

derstand  them,  are  two: 

First,  motallurtry,  like  every  other  pro- 
fession, has  its  art,  and  aJau  its  tscience, 
that  18  to  aay  the  ayatematie  arrangemetit 
of  the  principles  on  which  it  is  baaed.  It  is 
oljjoctcd  that  prriff^sional  (Hlneatinn  shonM 
be  rather  in  the  science  than  in  the  art, 
rather  in  the  underlying  and  unchanging 
prineiplea  upon  whieb  the  art  repoaea,  titan 
in  the  technique  of  the  art  itself.  Prin- 
ciples, it  i«?  urtjpH,  are  to  he  explainod  in 
words  and  thoughts,  rather  than  in  labo- 
ratory manipulationa;  they  are  to  be  im- 
parted, ttien,  by  thought,  by  rea,soni!ig,  by 
leeliiros  and  tr-xt-l>fH>k«!.  rnthor  than  by 
doing  things  with  the  fingers.  The  labo- 
ratory, it  is  ux|^,  18  no  place  to  teach  prin> 
dplea. 

Second,  tho  nctiinl  <(iii(litiiiiis  of  im'tal- 
lurgical  practice  on  a  commercial  scale,  that 
i»  to  aay  the  eonditiooa  of  the  art  aa  it  will 
have  to  be  praetieed,  cannot  be  reproduced 

in  any  laboi-atorj'. 

Let  us  exaiiiinr  these  two  objections. 

The  contention  that  education  should  be 
in  prineiplea  rather  than  in  the  teehniqne 
of  practice,  in  the  scioiH  <'  riifb^  r  Iban  in 
thp  art.  nn  pdneator  wnrlhy  nf  the  name 
can  questioji,  lint  this  granted,  the  ques- 
tion remaina  how  beat  to  teach  prineiplea. 


To  teaeh  them  ofTiM-tivily  sit-iuH  almost 
necessarily  to  require  some  conception  of 
the  thinga  to  which  they  relate;  certainly, 
such  conceptions  must  m  ry  fjrn  atly  facili- 
tate teachinir.  If  the  subject  is  of  stii  li  a 
nature  that  sufficient  conceptions  concern- 
ing it  have  been  formed  during  the  stu- 
dent *a  prior  life,  then  laboratoiy  practice 
is  l«'s.s  importjiiit  ur  even  superfluous;  if 
not,  if  siicli  cniiccptions  are  lacking  or  de- 
fective, thi-n  li»boriilory  practice  may  be  a 
moat  ready  way  of  aapp^Ting  or  atrength- 
ening  them. 

Of  thn  conditions  attending  metallurgy 
tlie  student  certainly  has  acquired  uo  suffi- 
cient emeeptiona  during  his  prior  experi- 
emie:  hia  want  here  is  more  serioua  than  io 
ojisc  (if  (•bcnii«;try  and  physics:  nnd  hfc;tTis>> 
it  IS  more  aenous,  because  tliese  conceptions 
white  hard  to  supply  verlmlly,  are  readily 
supplied  by  laboratory  praetiee,  the  metal- 
Inrsrii"i]  lnbornt<ny  sfotns  to  mp  of  the 
gmitest  value  aa  a  preparation  to  the  study 
of  the  principle  of  tliis  art. 

Let  na  teat  thia  reaaoning,  thia  aaeertion 
that  conceptions,  if  not  a  prerequisite,  are 
at  least  an  iTivalnable  aid  to  the  study  of 
principles,  ol  general  laws.  Surely,  to 
grasp  the  prineiplea  of  legialation  there 
should  be  a  coneeption  of  human  nature;  to 
understand  the  laws  of  music  and  painting 
there  must  be  a  conception  of  sound  and 
color.  la  not  the  aame  tme  then  of  ehem- 
istiy  and  metallurgy,  that  in  order  to  un- 
dfratand  thrir  laws  the  stndfnt  should 
have  a  conception  of  the  conditions  and  of 
the  kinda  oi  phenomena  with  which  fhoae 
laws  dealt 

Till'  objection  whirh  at  onoe  arises  is 
that,  in  case  of  inalhciiiatics  no  laV»tratoi-y 
work  is  needed;  that  in  case  even  of  music 
and  painting  exercise  in  the  art  itself  ie 
certainly  not  neccMary  to  enjoyment  of 
its  pi-odti'^ts,  and  probably  not  necessary  to 
a  clear  comprehension  of  its  principles. 
Why  then  in  ehemiatry  and  metallurgyt 
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The  answer  is  that  tlie  eonrcptions  nndcr- 
lying  iiuithematics,  music  aud  paintiug 
have  »lre«cly  been  aoquited  spontaneously, 
baye  beeome  part  of  our  very  nature ;  and 
that  in  ease  (.•onycnital  bliiidnow  or  deaf- 
ness has  forcibly  prevented  the  acquisition 
of  the  conceptions  of  color  or  sound,  it 
has  thereby  made  the  study  o(  the  prinei* 
plt'H  of  paintiiii?  or  of  music  impoesible. 

Let  us  look  at  this  a  little  more  closely. 

That  every  youth  has  acquired  sponta- 
neously and  inevitably  the  eoneeptions  un- 
derlying mathematics,  the  conceptions  of 
number,  distanoe,  direction  and  foree, 
seems  clear. 

The  child  deprived  of  every  sense  save 
touch  begins  with  its  first  breath  to  famil- 
iarizL'  itself  with  these  conceptions.  Tlie 
resistance  offered  by  fixed  objects,  the 
mobility  of  movable  ones,  the  resistance 
whj<^  friction  and  inertia  oppose  to  bis 
moving  them,  the  fad  that  he  eaonot  move 
the  bed  post,  that  he  can  move  his  hand 
with  ease,  and  his  heaviest  toy  with  diffi- 
enlty,  from  the  first  give  him  the  eoneeption 
of  force.  The  conception  of  two  hands  as 
distinfniished  from  one  is  the  eoiieei)tion  of 
number,  forced  on  him  by  every  scene. 
Every  glance  of  the  eye,  or  if  he  is  blind» 
every  reaehinipr  out  for  toy  or  foot^  gives  the 
concpptions  of  distance  nnd  dirf»ction. 
These  conceptions  then  are  inevitable;  tbey 
cannot  be  shut  out  by  defects  of  tlw  senses ; 
benee  the  study  of  mathematics  does  not 
call  for  any  special  'preparatlon  eompamltli^ 
with  the  laboratory  preparation  for  the 
study  of  chemistry  aud  metallurgy. 

So  is  it  -with  music  and  painting  to  the 
child  with  all  bis  senses. 

Thp  sighted  youth  comes  to  the  study  of 
painting  with  an  eye  trained  from  first 
infancy  thronivb  sixteen  hours  of  every  day 
of  most  of  liis  seventeen  years,  in  color  jier- 
ceptions.  They  have  been  sunk  into  his 
very  nature  by  the  glories  of  the  sunset, 
by  the  marvehnis  bannoDiea  of  the  land- 


seape,  by  tlie  play  of  human  expression,  by 
the  effects  of  shadow  and  pei*spective.  Ue 
couMS  with  conceptions  so  familiar  and 
complete,  so  essential  a  part  of  his  very 

being,  that  henceforth  he  cannot  think 
shape  -without  interjecting  his  conceptions 
of  shade  and  color ;  he  cannot  conceive  any 
object  without  ecmceiving  it  as  colored  or 
shaded. 

To  the  stiidy  of  the  law«<  of  mnsie  the 
youth  with  normal  ear,  the  so-called  ear  for 
musics  eomes  witii  the  experience  of  seven- 
te^  years,  those  ix'ax-likc  plastic  years,  of 
the  sensuous  plen.snre  duf  to  certain  sounds 
and  sequences  of  sound,  and  the  annoyance 
which  others  cause,  not  only  to  himself,  but 
to  those  about  him.  The  mother's  lullaby 
hpfrins  his  nequnintance  with  pleasurable 
sound;  his  own  shrieks,  the  clanging  bell, 
the  squeaking  slate  pencil,  early  impress  on 
him  the  disagreeable  sound.  So  complete 
and  familiar  are  his  sound-conceptions  that 
no  special  training  in  them  is  imperatively 
needed  to  enable  him  to  begin  the  study  of 
the  science  of  muaie. 

Rut  let  congenital  blindness  or  deafness 
forcibly  prevent  him  from  aeqijiring  these 
conceptions,  and  it  thereby  as  forcibly  and 
aa  absolutely  unfits  him  for  the  study  of 
the  science  of  color  or  music.  How  can  the 
conpenitally  blind,  to  whom  n^d  i.s  but  as 
the  blare  of  the  trumpet,  comprehend  a 
discourae  on  chiaroscuro  f  Or  with  what 
profit  can  you  explain  to  Ibem  the  proper 

tint  of  shadows  while  all  eoneeption  of  both 
tint  and  shadow  is  not  simply  vague,  im- 
perfect, rudimentary,  but  absent  1  Or  how 
can  the  congeni tally  deaf  understand  the 
very  terms  harmony,  disQOid,  major  and 
minorf  Before  they  can  conceive  what 
minor  means,  must  they  not  have  some  con- 
eepticD  of  sound  t 

Ev^  after  the  missintx  sense  has  been 
given  to  one  thus  congenitally  defeetive.  to 
acquire  the  missing  conceptions  is  a  work 
of  time.  Open  blind  eyes  at  seventeen,  and 
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all  is  seen  in  cuofusioa  \  time  and  acquaint- 
ance must  make  ooocq>tioiia  dear  and 
familiar,  conct'ptions  and  intcri)retations 
of  sliihlc  iiinl  pi'ispt'i-tivo.  Iw'foiT  till-  science 
of  painting  becumea  comprehensible.  Un- 
atcqo  deaf  eai«  at  Mventeen,  and  not  only 
ia  8  gjrmphony  of  BeethoTen  abiolately 
meanin^'lew.  but  all  sonnd  fails  to  be  iutcr- 
pretpfl.  Only  iifter  time  has  supj)lio<l  the 
familiarity  wth  sound  conceptions  which 
diildhood  diould  have  given,  only  fben  ean 
the  study  of  the  principles  of  mune  be 
beiniTi . 

These  cases  thus  support  the  contention 
tiiat  f  amiliarily  ^th  eooeeptiona  and  eon- 
ditions,  if  not  absolutely  necessarj'  to  the 
study  of  principles,  is  at  least  aa  invalu-' 
able,  an  incalculable  aid. 

Tbe  stiident  banning  the  study  of 
metaUiiTgy  baa  soraething  in  oommon  ivith 
one  who  should  begin  the  study  of  the  sci- 
ence of  music  immediat/^ly  after  the  instan- 
taneous cure  of  congenilal  deafness.  As  it 
is  haxd  forva  to  grasp  <mr  own  infantile 
difHcultiee  in  interpreting  the  sensations  on 
our  retinas,  so  one  who  befrins  to  teach 
metallurgy  late  enough  in  life  to  have  lost 
sigbt  of  the  mental  oondition  of  his  student 
days  is  at  first  poaded  by  the  density  of 
his  pupils'  ignorano*".  They  laek  the  very 
beginning  of  those  every-day  conceptions 
so  familiar  to  the  teacher  himself.  To  a 
man  from  the  moon  the  conception  that 
wntcr  runs  down  rather  than  np  hill  would 
be  novel. 

Without  conceptions  of  metallurgical 
conditions  and  surroundings,  your  reason* 

ing  about  metallurgical  processes  may 
WTintr  an  acquiescence  from  the  student's 
intellect,  but  all  remains  unreal,  unheld  by 
the  memory,  unimprmed,  like  a  pale  alge- 
braic demonstration. 

Now  I  take  it  that  tlie  trreat  object  of 
laboratory  instruction  is  to  supply  lacking 
conceptions.  Though  the  youth  has  seen 
chemical  actions  going  on  around  him,  his 


attention  has  not  been  sufficiently  concen- 
trated on  their  essential  featuxea.  The 
chemical  laboratory  reinforces  his  deficient 
observation,  and  clarifies  his  hazy  concep- 
tions of  gasification,  sublimation,  preeipi- 
tati(Hi,  8(^uti(m,  fusion,  liquefaction,  solidi- 
fieation,  freesin^,  diffunom,  the  enet 
balancing  of  reaction,  substitution,  the  in- 
destructibility of  matter.  Beyond  this  it 
impresses  on  his  memory  the  chief  charuc- 
teristies  of  tike  more  important  chemical 
int^tancee  by  vivid  picture,  am]  by  per- 
sonal acquaintance,  instead  of  by  mere 
description  from  the  lips  or  pen  of  teacher. 
They  become  to  him  aa  lus  playmates  in  the 
flesh,  instead  of  as  the  heroes  of  his  stoiy 
l)o<)ks.  It  is  no  just  reproach  to  call  this 
kindergarten  work;  calling  names  is  poor 
argument  It  does  to  the  youth  what  the 
kindergarten  does  to  the  littie  child,  direct- 
ing observation  into  fruitful  fields. 

Why,  now,  have  I  said  that  the  need  of 
laboratory  instruction  is  even  more  press- 
ing in  ease  of  metallurgy  than  in  that  of 
chemistry  or  of  physics t  Because  the  con- 
ditions, especially  the  hi^'h  temperature 
conditions,  which  surround  metallurgy  are 
stranger,  less  foreshadowed  by  childhood's 
prior  experinioe,  less  readily  evolved 
from  our  eonsciousnes??,  less  easily  pic- 
tured by  the  words  of  lecture  or  text- 
book than  those  whidi  attend  ebemistiy 
and  physica  aa  these  are  ehiefly  taught,  tlm 
chemistry  and  jihysics  of  the  nonnal  or 
every-day  teraperature,  that  little  range 
between  the  freezing  and  boiling  points  of 
water.  The  cmditioos  and  phmiomena  even 
of  oommon-temperature  chemistry  and 
physics  indeed  are  relatively  unfamiliar  to 
the  beginner;  this  however  is  not  so  much 
because  th^  and  their  likes  have  not  been 
seen,  as  because  attention  has  not  been  con" 
eentrated  upon  them.  The  pictures  are 
already  in  the  memory,  and  i-espond  readily 
to  developing  and  fixing  by  skilful  lan- 
guage. The  daily  ablutions  teach  the  in- 
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tegration  of  soap  and  certain  dirti  a&d  the 
insolubility  of  other  dirt ;  sugar  ind  «alt  «t 
tin  bmakfast  taUs  tendi  aolnliioii;  the 

settling  of  fine  mud  in  the  brooklet's  pools 
teaches  decantation ;  the  clearness  of  the 
spring  exempliiies  filtration;  the  tea  kettle 
imd  Mda-wster  teadi  ebnUition;  fhe  diyiag 
roofs  show  evaporation;  the  sweating  of 
tlie  ice  pitcher  illustrates  the  principle  of 
the  dew  point;  the  qyonge  teaches  surface 
tensknL  All  fheae  and  a  Inuidnd  liktt 
images  already  exist  in  the  aMmoiy,  and 
have  but  to  he  recalled  to  become  vivid  hut 
to  be  interpreted  to  serve  as  l^j^es  of  our 
ehamieal  and  phyncal  phenome&a. 

But  of  met&llai^cal  <»mditioiui  the 
youth's  past  has  given  little  foretaste.  Espe- 
cially is  this  true  of  the  solvent  fluxing 
action  of  that  high  temperature  at  which 
the  roeka  and  nuMt  of  the  meitalB  are  as 
water,  many  other  metals  are  gaseous,  and 
strenprth  and  even  solidity  itself  are  to  he 
found  in  only  a  very  few  substances.  And 
even  these  reeet  energetieally  on  almoet 
everything  they  can  touch.  In  the  crucible 
of  the  iron  blast  furnace  there  is  but  one 
substance  which  remains  solid,  which  can 
offer  support,  and  that  is  earbon;  but  this 
itself  reacts  on  most  thiucrs  exposed  to  it, 
and  is  in  turn  attacked  and  destroyed  by 
them.  This  reciprocal  destruction,  this 
Eilkenny-eat  attitade  of  nearly  eveiy 
avaflaUe  sahataaee  toward  every  otiier,  is 

not  only  it.self  unlike  anythinp  the  student 
has  previously  known,  but  it  results  in  a 
difficulty  previously  unthought  of,  the 
haflting  dUBealty  of  deviring  any  retaining 
vessel  whalaoerar.  The  solids  we  children 
have  kno^m  stay  put ;  the  liquids  rest 
peacefully  in  the  familiar  tin  can,  or,  in 
the  few  oases  in  whidi  this  may  not  he  used, 
then  in  vessels  of  wood,  glass,  poredain  or 
clay  indiscriminately. 

Indeed,  the  fiery  magmas  with  which 
metaUnrgy  has  to  do,  the  molten  metal, 
moiten  alag  and  molt^  matter,  are  in  them- 


aelves  and  apart  from  their  corrosive  na- 
ture spbetanees  unlike  anything  in  the 
notice  o£  oar  earl^  yMrs,  whieh  haa  hesn 

directed  chiefly  to  solids  and  aqueous 
liquids.  The  nearest  appmach  to  acquaint- 
auce  with  this  class  is  the  ha^y  conception 
(if  lava  streams  of  wludi  we  have  read. 
Still  more  remote  from  our  experienee 
are  the  reactions  between  these  plu- 
tonie  bodies  which  play  so  large  a  part 
in  metallurgy,  the  purifying  aetkm  of 
slag  on  metal,  the  slag's  retentivity  of 
metal  or  of  metalloid,  according  to  whether 
it  is  acid  or  basio;  the  coalescing  of  the 
oxidea  and  ndda  into  eoe  magma,  the 
dag;  of  the  sulphides  into  a  second,  the 
matte;  of  unoxidized  and  uusulphnrptted 
elements,  both  metals  and  metalloids,  into 
a  third  magma,  the  metal;  and  the  rocip- 
rocal  expulsion  which  each  magma  exerts 
towards  the  other.  Here  indeed  we  have 
a  class  of  bodie.s  and  of  reactions  so  unlike 
those  of  which  the  usual  chemical  labo- 
ratory instmetioa  treats,  ^t  metalluigieal 
laboratory  praetioe  shonld  he  added  to 
chemical. 

To  supply  dear  conceptions  of  these 
strange  met8]lurgiedeonditkma,snd1hiis  to 

build  a  foundation  for  thought  and  reason- 
ing, is  T  believe  the  chief  work,  the  invalu- 
able work  of  the  metallurgical  laboratory. 

To  build  this  foundation  well,  the  student 
should,  I  tiiink,  pwftnm  a  great  variety  of 

simple  experiment.s,  each  of  which  should 
direct  his  attention  to  a  very  few  or  even 
to  one  important  principle,  and  avoid  di- 
verting it  to  attendant  administrative  d^ 
tails.  For  instance,  his  fomaees  should  in 
creneral  be  heated  by  ?m  or  electric  resist- 
ance, 80  that  his  attention  may  be  concen- 
trated on  the  phenomenon  whieh  he  is 
studying,  and  not  diverted  to  keeping  a  coal 
fire  in  proper  condition.  As  far  as  pos.sible 
these  experiments  should  be  quantitative. 

If  I  am  right  in  saying  that  the  labora- 
tory is  thus  an  invaluable  inatnunent  for 
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preparing  the  student  for  the  study  of 
principles^  the  first  of  the  two  objections 

urged  against  metallurgical  laboratories, 
that  education  should  bo  in  principles 
rather  than  iu  praoliue,  tails  to  the  ground. 

The  second  objection,  that  the  oonditiMis 
of  actual  practice  cannot  be  reproduced  in 
the  laboratory  wotjld  be  unworthy  of  rx^tif**. 
Mere  it  not  offered  by  men  of  such  weight 
that  even  their  errors  must  be  considered. 

The  error  lies  in  supposing  that  this  in- 
stntctiun  aims  to  anticipate  practice  in 
commercial  establishments :  whereas  its  aim 
is  to  facilitate  instmction  in  metallurgical 
principles  by  lectures  and  text-books. 
Thert!  is  no  more  reason  for  repriMhifing 
commercial  practice  exactly  iu  the  metal- 
lurgical laboratory  than  for  reproducing  in 
the  ehemical  laboratory  the  qnatem  of  kilns, 
towers  and  leaden  chninbers  of  the  sul- 
phuric acid  works.  Hut  even  from  this 
mistaken  point  of  view  the  objection  is 
without  weight  With  equal  force  it  can  be 
ui^Sed  that  fire  drill  and  military  drill  are 
us»*less.  because  they  cannot  rcprmlnce 
exactly  the  actual  contiagration,  and  the 
actual  carnage  and  confusion  of  battle. 

Another  and  important  work  of  the 
inelallurt:ii'iil  liiUnrafory  is  to  give  8  certain 
skill  in  the  use  of  the  instruments  of  pre- 
cision of  the  art,  in  pyrometry,  col<Himetr>- 
and  the  microscopy  of  metids  and  alloys. 
It  sePTiis  to  me  nearly  as  impf^rntivc  thnt  thf 
nietnlluririst's  diploma  to-day  should  imply 
this  skill  as  that  the  civil  engineer's  should 
imply  skill  in  the  use  of  the  tmnsit. 

Finally,  just  as  into  a  barrel  full  of 
potatoos  a  qnartiT  of  n  burrcl  of  sanfl  can 
be  poure<i,  and  then  a  quarter  of  a  barrel  of 
water,  so  after  the  student's  power  of  study 
and  note-takinsr  in  lectures  has  been  thor- 
ou;/hly  utili/j'il.  lie  still  hiis  pitwiT  for  much 
of  this  different,  this  observational  and 
administratiTe  laboratory  work,  in  which 
be  absorbs  and  aaaimilates  priceless  infor- 
mation like  a  sponge,  and  acquires  along  the 


path  of  least  resistance  and  with  but  little 
mental  effort  the  needed  uetallnrgieal  ecB> 
ceptions.  Hbkrt  H.  Howb. 


A  XtiaLECTFn  FACTOR  IN  EVOl.LllOX  * 

An  eminent  Swedish  zoologist,  l>r. 
O.  Adlers,  in  a  very  suggestive  paperf  has 
recently  called  attention  to  some  hitherto 
neglected  conditions  affecting  the  varia- 
bility of  organisms.  Starting  from  the 
high  degree  of  variability  which  has  long 
been  known  to  obtain  in  organisms  in  a 
state  of  domestication,  Dr.  Adlera  directs 
attention  to  the  similar  phenomena  pre- 
sented by  wild  ammaJs  during  the  great 
periodic  increases  in  numbers  brou^t 
about  by  unusually  faTorahle  trophic  and 
meteorolopic  conditions. 

In  regard  to  the  domestic  organisms  Dr. 
Adlen  giyes  repression  to  very  generally 
accepted  views  when  he  saj's:  "The 
chanfjed  conditions  to  which  animals  and 
plants  are  subjected  in  a  state  of  domesti- 
cation must,  of  course,  mean  a  decided 
mitigation  or  even  a  complete  eeseation  of 
the  stniir£rlo  for  existence.  They  are  pro- 
vided with  betti'r  and  njore  abundant  food 
than  la  the  feral  state  and  the  survival  of 
oflEq>ring  is  better  insured.  On  the  whole 
therefore  the  individual  organisms  are  able 
to  grow  up  under  the  most  favorable  cir- 
cumstances. 

'*No  matter  how  eompletdy  the  gem- 
plasma  may  be  shielded  from  external  in- 
fincnccs.  it  mn^t.  nevertheless,  he  suscep- 
tible to  changes  in  the  kind  and  amount  of 
food,  as  Weismann  admits,  though  he  ap- 
pears to  lay  little  stress  on  this  matter.  If, 
as  seems  probal^le.  variations  are  ultimately 
the  resultants  of  physico-chemical  processes 
in  the  germ-cells,  it  would  seem  to  be  very 

*  Centribntiona  from  tbe  Zoolc^eal  Lftbontoiy 

of  ttM>  t'liivcrsity  (.f  T.Xiis,  N'o. 

t '  PeriodiMhc  jilns^cnverniehrung  aU  Evola- 
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obvious  that  more  abimd&nt  food  must  be 
reapoDsible  lor  the  grester  Tariabili^  of 
domestie  noes.  Th«  ovgaos,  which  in  the 

feral  stale  are  continxially  exercised  in  a 
severe  struirjjle  for  I'xistenoe  (in  seeking 
food,  pursuing  prey,  eiudiug  euemies,  iu 
addition  to  other  oiergx-oMwmiiiig  aetivi- 
tics)  ,do  not  under  domestication  compete  so 
closely  with  one  another  for  the  less  needed 
nutriment.  Hence  organs  like  the  repro- 
dnetive  glands,  wfaiefa  are  not  ao  direetly 
implicated  in  self-preservation,  are  able  to 
avail  tlicniselves  of  more  food,  and  this 
should  make  possible,  among  other  thinga, 
more  muBerona  eomlnnationa  of  flw  Tary* 
ing  elements.  That  greater  abundance  of 
food  is  thus  one  of  the  most  potent,  though 
indirectly  effective,  causes  of  variability  in 
domestic  races,  may  be  regarded  as  an 
eetabliahed  faet,  in  so  far  aa  we  are  able  to 
be  certain  of  an^'thing  relating  to  this  mat- 
ter. It  is  a  fact  that  the  variability  of  these 
races  in  comparison  with  the  conditions  in 
a  state  of  nature,  haa  been  enonnoosly  in- 
creaaedf  and  it  wouM  be  difficult  to  point 
to  any  other  facttir  in  domestieation  of 
such  decisive  importance  to  the  organism 
as  surplus  of  food." 

As  Adleva  aug'geatfl  in  his  paper,  wild 
aniiiials  present  certain  peculiarities  analo- 
gous to  those  exhibited  by  domesticated 
forms,  viz.,  in  the  enormous  numerical  in- 
.  ereaae  of  periodie  oeeurrenee  in  many  if  not 
in  all  species.  This  it  i  .  ase  must  depend 
on  conditions  similar  to  those  which  pro- 
duce a  high  rate  of  variability  in  domestic 
forma,  i.  e„  abundance  of  food  and  favor- 
able meteorologic  conditions.  "We  should 
therefore  expect  to  find  a  £rreater  amplitude 
of  variation  as  mcU  as  a  greater  number  of 
individual  variations  durinir  such  inereaso9 
than  durine  periods  of  more  limited  in- 
crease. This  is  supported  by  the  facts,  as 
shown  by  Adler2's  oteervations  on  two  such 
ntmierical  increases  in  a  butterfly  {Polifom- 
maiut  vkgaurea) : 


"These  two  increases  in  number  were 
observed  in  the  province  Medelpad  in  een- 
tral  Sweden.  The  first  oeenrred  in  1896. 

That  year  the  butterflies  were  .seen  to  in- 
crea.se  grreatly  durinfr  July  till,  by  the 
middle  of  the  mouth,  they  outnumbered  all 
the  remaining  q>ecie8  of  diurnal  Lepidop- 
tera.  At  the  same  time  were  observed  a 
great  nnmber  of  a  female  variety  not  to  be 
found  in  any  other  part  of  the  country. 
This  varied  was  distinguished  by  a  seriea 
of  light  blue  spota  wittin  the  reddish  yellow 
band  across  the  nppi*r  surface  of  the  hind 
wings.  The  nundier  and  clearness  of  the 
spota  varied  greatly.  The  highest  nnmber 
was  five,  and  from  the  varieties  with  the 
full  nund>er  clearly  develo[)ed,  to  the  in- 
dividuals of  the  dominant  form,  which  had 
no  spots  at  ail,  an  uninterrupted  series  of 
transitional  variations  eould  be  establidied. 

"During  the  followiufr  year  the  species 
was  not  conspicuously  abundant.  Single 
individuals  of  the  above  described  variety 
alao  fq»peared,  but  they  were  hoth  abio- 
lutely  and  relatively  much  rarer  than 
among  the  increased  nuynber  of  the  pre- 
vious year.  Moreover,  no  such  marked 
variations  were  seen  as  on  that  occasion. 
ITence  the  statemmt  that  the  amplitude  of 
varuition  (htriiifi  i,<f9fi  was  ffreaterf  would 
appear  to  be  admissible. 

"During  the  past  summer,  1901,  the  same 
species  of  butterfly  reappeared  in  great 
numbers,  and  again,  as  in  1896,  during  the 
latter  half  of  July  the  number  of  indi- 
viduals was  seen  to  exceed  that  of  all  the 
other  diurnal  Lepidoptera.  And  again  the 
above-mentioned  variety  appeared  in  great 
ininihers.  By  enuntinp  all  the  females 
among  the  numerous  individuals  that  had 
settled  on  several  large  tansy  patches,  I 
found  that  many  more  than  half  showed 
the  variation  in  question  to  a  greater  or  leas 
extent. 

"These  two  numerical  increaaea  thus  sup- 
port the  ooDcluaion  derived  from  theoretical 
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a  species  both  the  absolute  and  rdative 
number  of  varying  individuals  as  well  as 
the  amplitude  of  variation  are  increased 
b^Tond  what  ia  naiiaL" 

The  opponents  of  natural  seleotkttk  hvn 
often  implied  tliat  ooiiolusions  dra\TO  from 
domesticated  animals  cannot  be  used  to 
e^lain  tlia  onfpa  of  Taiietal  and  q>eeifle 
fonna  among  animals  living  under  natural 
conditions.  These  niifhora  <^opm  tacitly  to 
assume  that  the  couditious  of  domestication 
are  unique  in  that  they  can  be  realized  only 
in  human  sarnrandingB  and  nnder  eom- 
ficious  human  control.  Tliia,  however,  is  not 
the  case.  The  social  Hymenoptera  amont? 
insects,  notably  tiie  ants,  not  only  exhibit 
a  form  of  domeatioation,  aa  I  ahall  endeainor 
to  show,  hat  alao  a  pronounced  and  regular 
periodic  increase  in  numbers.  Thus  they 
combiue  both  the  conditions  for  producing 
high  ^vriability,  and  fniinsh  a  brQliant 
illustration  of  tiie  evolutionary  factor  to 
which  Adlerz  has  called  attention.  Adlerz, 
who  18  well  known  as  a  myrmecologistf  has, 
<A  ooniae,  utilind  the  anta  to  Knna  tztoit 
ia  aapport  of  lua  viem.  Ho  ealla  attenticm 
tn  the  efTeets  of  feedincr  on  the  personnel  of 
prowinj,'  nolrmies.  I  believe  it  is  passibte  in 
this  conuectiun  to  lay  still  greater  stress  on 
the  faets.  A  eonaiderable  nnmber  of  oib* 
servations  on  colonies  of  different  species 
of  Pheidoh  have  led  me  durinar  the  past 
three  years  to  essentially  the  same  views  as 
Adlers.  Aa  theae  anta  beantifoUy  iUmtrate 
the  union  of  doaeatication  and  numerical 
increase  -and  a  eonoonii^mt  high  degree 
of  variability,  it  seems  best  to  record 
aooM  of  my  obawvatiofna  and  refleetiona  m 
the  hope  that  they  may  he  of  interest  to 
those  who  are  undertaking  atndiea  in  varia- 
tion. 

It  ia  now  a  well>«8taUiihed  fact  that 
BWry  imt-edony  ia  founded  by  a  ringle 

fertilized  female,  or  queen.  The  inseet  loses 
her  wings  and  buries  herself  in  a  small 


WE.  [H.&  yoL.ZV.  NcttB. 

eavity  in  the  aoil  or  wood  that  ia  to  fom 

tiie  future  neat  After  entering  the  cavity 
she  usually  doses  the  opening  so  that  she 
is  (wmpletely  shut  <^  from  the  outside 
worid.  She  depoeits,  at  the  expiration  of  % 
certain  time,  a  number  of  eggs,  and  when 
t]tf><i('  hatch  as  larva?  she  does  not  go  abroad 
iu  truest  of  food  but  feeds  her  offspring 
with  anhataoeea  regurgitated  fnmi  her  own 
body.     These  snbstanoee  are  nltimately 

derived  from  the  fat  b'^fiy  n  «tore  of 
nutriment  accumulated  during  her  life  in 
the  maternal  nest  which  she  forsook  to 
take  the  nnptial  flight.  Of  eo^w,  the 
insect  must  derive  her  own  nourishment 
from  the  same  internal  soTiree  and,  as 
in  all  ants,  the  development  of  the  young 
extenda  over  a  eonaiderahle  period  of 
time,  it  follows  that  the  Irvvk  are  of 
necessity  poorly  fed  and  after  pupation 
hatched  as  dwarf  woriiers  (microergates). 
The  number,  too,  of  theae  dinnnntiv«  crea- 
tures is  limited,  so  that  the  whole  colony 
in  this  incipient  stapre  is  a  family  consist- 
ing only  of  the  huge  mother  and  a  few 
dwarf  oifspring.  Theae  workeni>  tfaongh 
very  timid,  forthwilh  break  through  the 
walls  of  the  chamber  and  establish  relations 
with  the  outside  world,  whence  they  bring 
food  into  the  nest  and  feed  their  half- 
starved  parent.  Thia  food  aoon  enaUea  her 
to  lay  another  batch  of  eggs,  the  larvff'  f  rt->ni 
which  are  now  turned  over  to  the  care  of  tlie 
workers.  Being  better  fed,  the  second  litter 
are  able  to  readi  a  greater  aiie  before 
pnpation  and  therafote  give  rise  to  larger 
workers  than  their  nurses  The  number  of 
workers  thus  reinforced  soon  brings  about 
a  condition  of  affluence  in  the  oolony.  The 
queen  is  more  and  more  abundantly  fed, 
and  this,  coupled  with  her  ecmfined  and 
sedentary  life,  enhances  her  fecundiQr. 
The  colony  waxes  strong  in  numben  and 
the  workers  of  sneoessive  batches  grow 
larfrer  till  they  attain  to  the  full  stature  of 
the  ^ecies.  Then,  and  not  till  then,  do  the 
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males  and  queens.  Enormous  numbers  of 
these,  in  some  species  hundreds  or  even 
thousands,  are  produced  during  the  most 
favorable  season  of  the  year,  and  aU  these 

individuals  are  carefully  fed,  groomed  and 
guarded  by  the  workers  till  fully  mature 
and  I'eady  fur  the  hymeneal  flight. 

If  we  look  Qpoa  the  ant-ookoy  as  a  com- 
plex of  more  or  less  heterogeneous  indi- 
viduals, comparable  to  the  Metazoan  body, 
which  is  also  a  complex  of  units,  the  more 
or  lett  dilFaimtiated  edk,  we  may  say  that 
the  sexual  individuals  of  the  ant-eolony 
develop  only  under  favorable  trophic  condi- 
tions, just  as  the  sexual  organs  of  the  Meta- 
loan  mature  only  under  sioiilar  conditions. 
While  this  analogy  is  useful  it  is  also 
advantageous  for  present  purposes  to  look 
at  the  sexual  forms  of  ants  under  a  some- 
what different  aspect,  viz.,  as  organisms 
fhat  are  educated  to  matnrily  in  what  is 
essentially  a  state  of  domestication.  This 
is  obvious  when  we  consider  that  the  males 
and  queens  are  not  only  reared  from  the 
eBS*»  hat  fed,  groomed  and  guarded  hy  tiie 
•tteadant  workers  throughout  their  whole 
imaginal  life  in  the  nest.  All  these  atten- 
tions vividly  recall  the  attentions  lavished 
by  man  on  the  antmnia  of  his  honsdiold. 
One  is  especially  reminded  of  this  resem- 
blnrif>p  on  seeing?  the  beha^^or  of  the  work- 
ers towards  the  sexual  forms,  just  before 
the  Utter  are  ready  to  take  the  noptial 
ffi^l  TIm  males  and  qvens  are  pennittod 
on  successive  days  to  take  the  air  about  the 
entrance  of  the  nest.  At  such  times  they 
are  herded  by  the  workers  like  »o  many 
eattle,  and  hastily  dragged  or  driven  into 
the  nest  on  the  slif^htest  suspicion  of  dan- 
ger* The  fostering  instinct  which,  in  the 
ant  colony,  envelops  both  the  mature  forms 

*  I  havtt  Men  beautiful  instanoM  of  this  in  the 
ttmn  sgrleultiintl  snt  (Pogonom^rnMi  terteliM 
Smith  var.  tnolifaciena  Budd^)  and  in  ifiur 
Dorthwn  apwiet  of  JLa»iu», 


and  the  young  of  all  descriptions, 
tutes  the  basis  from  which  myrmccophily 
and  the  various  forms  of  symbiosis  in  gen- 
eral have  been  developed^  The  extraordi* 
naiy  denloimient  of  thta  fostering  instinct 
is  demonstrated  by  the  interesting  fact  that 
no  less  than  1,500  species  of  Arthropoda 
ore  now  known  to  live  with  the  diltereut 
species  of  snta  on  terms  of  amity  or  tolera- 
tion. 

The  sexual  individuals,  when  finally 
liberated  from  the  nest,  are  thrown  entirely 
on  their  own  reaouveefi^  and  for  a  time  ttie 
struggle  for  nistence  sell  in  with  great 
severity.  One  has  an  opportunity  of 
actually  witnessing  both  catastrophic  and 
penoD^  dimination  often  on  a  magniflBsnt 
scale.  The  struggle  among  the  males  for 
the  possession  of  the  females  is  intense. 
The  lives  even  of  the  fortunate  among  the 
former  are  rapidly  extinguished.  The  sur- 
riring,  feenndsted  qneens  set  to  work  to 
establish  their  colonies,  an  arduous  and 
complicated  undertaking  which  ruthlessly 
eliminates  all  the  poorly  equipped.  Even 
before  fh«y  can  dig  fheir  nests  hondxeds  of 
tiiese  insects  are  devonred  by  birds,  lizards, 
spiders,  etc.  And  many  more  of  them  die 
from  exhaustion  while  digging  their  nests, 
or  firam  hunger  whQs  rsidng  tiieir  fbvt 
litter  of  yonng,  or  from  the  attacks  of  sub- 
terranean predatory  in<?pcts,  parasitio 
fungi,  etc.  This  struggle,  however,  termin- 
ates on  the  appearance  of  tiie  first  worit- 
ers,  and  the  Bneoeaafnl  qneens  thencefortii 
again  lapse  into  a  condition  of  domestica- 
tion till  the  close  of  their  often  very  long 
lives.  These  general  statements  conoeru- 
ing  tiie  formation  and  giowtii  of  the  oolxmy 
wiU  spply  to  most  if  not  to  sll  sntSi*  They 

•  In  a  former  paper  ('  The  Habits  of  Ponerrt 
and  Stifftnatomema,'  Biol.  UuU.,  Vol.  II.,  No.  2, 
Nov.,  IMQ^  p.  68)  I  msintained  that  the  Ponerina 
pediapt  MOntitate  mi  exception  to  the  g«ieral 
method  of  eatobUching  colonies,  but  I  have  re- 
cently found  in  a  small  cavity  in  a  stone  a 
fartalo  dailstail  <|aMii  of  OdMitonuuhua  oiaru* 
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will  also  liold  ^'ood  to  a  considerable  extent 
of  the  social  wasps  and  probably  also  oX' 
the  temites.  The  eoloniee  of  fhe  former, 
Ikowever,  are  of  amnial  iasteed  of  peromial 
groM-th  like  those  of  ants  and  termites. 
This  is  a  difference  of  no  little  importance 
from  the  standpoint  of  our  discussion,  since 
it  is  readily  seen  that  the  eonditioiis  pre> 
vailing  among  ants  and  termites  must  tend 
to  develop  and  strengthen  the  domesticating 
instinct  to  an  extraordinary  extent.  This 
is  indieated  lij  the  host  of  fcnomi  nyime- 
cophiles  and  -tennitophiles  as  contrasted 
with  the  few  guests  and  parasites  known 
to  live  in  the  nesta  of  wasps. 

The  dependence  of  vaiiahility  on  the  age 
and  trophic  status  of  the  colony  is  most 
clearly  seen  in  nnts  that  have  polymorphic 
workers.  The  huge,  cosmopolitan  genus 
Fheidole,  e.  g.,  is  particularly  interesting 
in  this  respect.  Its  species  are  eharaeter- 
ired  by  having  workers  of  at  least  two  very 
different  aspeets:  minnte,  small-headed 
workers  proper,  and  huge-headed  soldiers, 
often  of  monstrons  aspect.  In  a  f^w  Am/itt- 
ican  species  (P.  instabilus  Emery,  carbon- 
aria  Per);ande  and  vaslitii  Pergande)  these 
two  forms  are  connected  in  the  same  nest 
by  perfect  series  of  intermediates.  In  the 
vast  majority  of  species,  lunrever,  such 
transitions  are  very  rare  or  alt<'ir<'ther 
wanting.  The  queens  of  Pheidole  are  much, 
the  males  but  little,  larger  than  the  soldiers. 

The  soldiers  are  put  to  different  uses  by 
different  species.    In  the  grain-storing 

■urrmindwl  by  five  diminutive  workers.  While 
It  u  certainly  remarkabl*  that  one  doe*  not  find 
ilnlliir  loripicnt  colonic*  of  our  other  PW)Cfiiu»» 

this  observation  makes  it  protiable  nevertheless 
that  the  ants  of  this  subfamily  agree  with  the 
f'lnnponotiii!!'.  Myrinicinw  and  Dolichoderinie  in 
their  method  uf  founding  colonies.  Concerning 
the  methods  employed  by  the  driver  ante 
(I>orylii)  and  anta  of  vuitatum  (Ecitonii)  notli- 
ing  is  known,  niera  remarkable  1n<>eet(i  ar»  bo 
8c<rftiM-  in  111!  tl:iit  rcl.itc*  to  llicir  lidii'^rlMplil 
afTair:)  that  only  time  and  lucky  observation  will 
bo  able  to  fill  tfali  gap  in  oar  knowledge. 


species  they  function  as  the  oflieial  seed- 
crushers  of  the  community.  The  dimiuu> 
tive  workers  eoUeet  the  seeds  and  store  and 
move  them  about  in  the  ohamhers  of  the 
nest.  They  are,  however,  quite  unable  to 
break  the  hard  siiells,  which  yield  only  to 
the  powerful  jaws  of  the  soldiers.  In  the 
eamiTorous  qMeiea  the  worlGers  bring  in 
pieces  of  insects,  while  the  soldiers  act  as 
trenehers  and  sever  the  hard,  chiliti"ne 
joints.  In  the  above-mentioned  American 
q>ecies  with  pdymorphie  workers,  I  bdieve 
that  the  tvaasitimial  forms  may  also  be  of 
use  to  fhe  colony  as  seed-crushers  and 
trenchers,  since  the  vegetable  and  animal 
food  ia  of  different  degrees  of  hardness  and 
the  work  of  making  it  accessible  is  not 
thrown  on  a  single  easte  as  it  is  in  the 
strictly  dimorphic  forms.  In  some  species 
the  soldiers  undoubtedly  dcser\-e  their 
name,  for  they  nm  about  with  wide-open 
mandibles  and  attack  any  intruder  with 
j^reat  fury.  In  other  species  they  are  very 
titttid  and  make  for  the  concealed  chambers 
as  soon  ss  the  nest  is  disturbed.  They  thns 
manifest  an  instinct  which  is  highly 
deveU)p(<1  in  the  sexual  forms.  e«?peeially 
the  queens,  whom  the  soldiers  also  resemble 
in  certain  mor|)hologiea1  charaetera  mora 
closely  than  they  do  the  workers. 

Under  ordinary  conditions  only  the 
workers  of  Pheidole  go  abroad,  while  the 
soIdietB  remain  at  home  and  very  rarely 
stray  beyond  the  entranee  of  the  neat  unless 
the  whole  etdony  is  moving  to  a  new  home.* 

*Tbe  PhtiOoU  aoldlero  may  leave  the  ncel 

when  needed  as  trenchers  to  carve  the  cami«s  of 
some  insect  that  is  too  unwieldy  to  be  dr-igged 
home  by  the  worker*.  I  have  obwrved  this  in  two 
of  our  smaller  apccies.  Ph.  vinelondiea  Ford  and 
Ph.  gplcndidula  n.  ap.  (allied  to  Fk.  m^taUemmu 
Emory).  In  the  former  c«*e  a  caterpillar  Imd 
fallen  into  a  large  ant-lion  pit  about  three  yards 
from  the  ne«t  and  liad  evldentfy  been  killed  and 
piirlinlly  r.iiisiimpxl  by  the  ant  linn.  The  oiireasa 
wa*  covered  with  workers  and  «oldiera  busily  en- 
gBgti  in  cutting  It  Into  pertatile  fragnMBta  la 
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They  are  fed,  groomed  and  guarded  by  the 
numerous  workers  ot  the  colony  and  may 
therefore  be  aud  to  live  in  a  eonditioii  of 

doDiestication  like  the  queens  antl  males. 

DurinfT  the  past  three  yviin  I  have  had 
many  opportunities  to  examine  FheidoU 
colonies  in  diffN«nt  stages  of  growth,  and 
my  ohservations  bear  out  the  following  gen- 
eral conelnsions  which  agree  with  those 
advanced  by  Adierz: 

1.  Botii  Uie  moipbologieal  and  eokr 
variations  increase  both  absolutely  and 
i-elatively  in  number  as  well  as  in  ampli- 
tude with  the  increase  in  the  number  of 
individuals  in  the  colony. 

2.  This  inereaae  in  variability  is  also  in 
direct  proportion  to  the  increase  in  the 
trophif  status  of  the  colony. 

The  truth  of  these  statements  will  be  ap- 
parent from  a  eonsideration  o£  a  few  eases. 
The  first  offspring  of  the  mother  queen  of 
a  Pheidolc  colony  consist  of  a  few  very 
diminutive  workers  only.  The  second  batch 
of  yonn^,  at  least  in  one  nest  of  Ph.  dentate 
which  I  examined,  were,  with  a  single  ex- 
ception ,  also  workers,  thonirh  lanrer  than 
those  found  in  the  earliest  stage  of  colony 
formation.  This  single  exception  was  a 
soldier,  with  a  much  smaller  head  than 
that  of  the  typical  solclicrs  of  (IiIh  siHcies, 
and  its  coloration  v.is  that  of  tlie  workers. 
In  more  advanced  nests  the  typical  soldiers 
mahe  their  appearance,  at  ilrat  a  few,  then 
more,  till  they  are  abundant  in  old  and 
well-i'staliliHliftl  colonifH.  Bnt  they  never 
become  as  numerous  as  the  workers,  since 
the  latter  are  being  eontinnally  reared  in 
eonmderable  nmnbers  during  the  whole  life 
of  the  eolony.  It  is  easy  to  observe,  with- 
out resorting  to  statistics,  that  the  number 

another  pit-fnll  in  the  Ramr  Irx-ality  two  largi*  nnts 
iCampimotu*  tananhroimtf  were  being  trea<e«l  »n 
the  same  manner  1>.v  tli*  -toldieni  aad  wotlcers  of 
Ph.  itplcndidula.  Thene  obMervntions  an  m^geMn 
in  connection  with  the  problem  of  'eommnsiea' 
tion  *  amaiv  uts. 


and  range  in  the  color  variations  in  both 
the  soldiers  and  the  workers  keep  increas- 
ing, and  in  polymorphic  forms,  like  Pk. 
iustabilis,  the  heads  of  the  soldiers  show  a 
remarkable  progressive  enlargement  and 
increased  complication  in  the  details  of 
coloration  and  aeulpture.  I  have  repeatedly 
found  incipient  nests  of  this  species  con- 
taiiiiut;  only  workers  and  the  small-headed 
soldiers  of  different  sizes,  so  that  I  was  at 
first  deceived  as  to  the  qpecies  of  PheidnU 
I  had  before  me.  One  nest,  examined  dur- 
ing the  current  year,  contaimd  only  a 
single  soldier  of  Uie  extreme,  large-headed 
type  so  charseteristie  uf  the  species.  Snoh 
soldiers  appear  in  eonnderable  numbers 
only  in  very  large,  i.  e.,  old  nests,  and  it 
is-  only  in  siieh  nentn  that  one  finds,  during 
lale  May,  the  highest  efflorest-etice  of  the 
colony,  the  hosts  of  males  and  winged 
females.  The  soldiers  of  the  extreme  type 
in  Ph.  instnhiUs  nwnme  n  monstrons.  one 
might  almost  say  hypertelie,  appearance, 
the  hesd  being  so  large  in  proportion  to 
the  body  that  it  may  lead  to  serious  results 
to  the  insect.  I  observed  that  when  one 
of  these  soldiers  happened  to  fall  on  the 
back  of  its  head  in  one  of  my  glass  nests, 
it  was  often  quite  unable  to  right  itself, 
but  stood  on  its  head  wrirfgling  its  tiny 
body  and  leprs  for  liours  tdl  it  co\\\(\  elnteh 
at  a  passing  soldier  and  thus  regain  its 

nonniJ  poaition.* 
It  is  an  interesting  faet  that  the  workers 

*TMa  ob«en'ation  nuggeoted  some  cocperimcnta 
with  isolated  soldiers.  When  these  are  dropped 
on  their  hcada  from  a  little  height  on  a  smooth 
•urfiaee,  like  clean  glua  or  polished  vood,  tliej 
nre  often  quit*'  lULitjlp  td  rc;r;iin  a  footing. 
Jifaof  remain  in  this  position  for  hours  or  even 
for  two  or  three  d^ra,  atniggllag  at  brief  Inter 
V!«l«  ftn<!  finnlly  dying  of  htinfrpr  or  fatigue.  If 
K  bottle,  thf  inner  Mirface  of  wluch  is  moistened 
with  a  drop  of  chloroform  or  alcohol,  is  placed  over 
the  insect,  it  is  at  first  atimulated  to  the  utmoet 
exertion  to  right  itielf,  but  it  «fteb  dies  of  saffo- 
eatiflD  witbout  befng  able  to  turn  anw. 
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aud  soldiers  o£  Fktidole  specicii  often  vaxj 
indflpeiHtailly  of  eadi  other,  in  both  fom 
and  coloration  and  it  has  long  b^n  known 
that  this  variation  is  not  a  forrelative  one, 
ainoe  the  examinatiou  of  many  species  has 
flhown  tiiat  it  is  impossible  from  a  study  of 
the  soldier  of  a  given  species  to  prediet 
the  form,  sculpture  and  coloration  of  the 
corresponding  worker  and  vice  versa.  This 
is  beantilully  illustrated,  so  far  as  oolort^ 
tion  is  oonesRiBd,  by  the  Teaa.  vezieties 
of  Ph.  hyatfi  Emery.  In  west  Texaa  (San 
Anerelo,  Terling'ua,  etc.^  both  soldiers  and 
•workers  are  of  a  rich  fuivoiis  yellow.  In 
central  Texas,  however,  the  workers  are 
black  or  nearly  so,  whereas  the  soldiers 
may  be  yellow  throughout,  brown  with 
pale  yellow  heads,  or  in  other  nests  nearly 
or  quite  as  dark  as  the  workm.  Not  cn^ 
do  the  Tariatimis  among  the  Holdiers  be- 
COve  nnmerons  and  corr^iflprHble  only  in 
cider  nesta,  but  the  same  is  also  true  of 
the  workita.  In  largo  nests  of  an  nnde- 
seribed  eeed-storiog  spedes  (allied  to  Fh. 
pUifera  Roger),  I  reeejitly  found  several 
workers  (macroergates)  of  the  mze  and 
coloration  of  the  ttoldiers,  but  without  any 
tendaney  to  ineresse  in  the  siae  of  the  hoed 
or  assomption  of  the  seol^tnre  of  the 
soldiers. 

Among  the  males  and  virgin  queens, 
whidi  do  not  make  their  appearance  till 
the  colony  is  niatnve— in  some  species  of 
anta  not  till  the  second  or  third  year  after 
the  colony  is  founded— we  also  find  very 
praunmced  TariatkMis.  'niese  are,  of 
course,  more  significant,  since  they  occur 
in  individuals  uudoubtedly  capable  of  re- 
production. Here  we  must  include  the 
whole  range  of  normal  and  pathological 
variations,  soeh  as  the  TarioiiB  trsnntifmal 
forma  between  the  workers  and  queens 
(niieTv>p:\'ne8,  pseudogynes,  crgatoids,  mac 
roergates)  and  the  pathological  transitions 
between  males  and  queens  or  between  males 
and  workers  (hermaphrodites,  or  gynan- 


droniorphs)  as  well  as  the  noriual  make 
and  queens  of  difltorent  siaes,  stmstnre  and 

coloration.  It  ii  a  tignificant  fact  that  aU 
these  variations,  no  matter  how  aberrant, 
are  cared  for  and  protected  in  the  nest  so 
long  as  they  are  capable  of  hemg  ftd.  Tbxj 
are  enveloped  by  the  general  fostering  in- 
stinct vrhirh  is  SO  charactezistie  of  the 
worker  anta,  sinee  it  leads  to  conditions  in 
audi  marked  contrast  to  tiia  uralXtoown 
goring  instincts  of  cattle  and  the  waster 
but  nevertheless  perfectly  patent  analogues 
among  men.  The  following  facts  show  that 
the  motives  for  a  tragedy  like  the  CEdipus 
Tyfwtmu  do  not  enst  in  ant-sodety. 
(me  of  my  artificial  nesta  there  is  a  con- 
^nitally  crippled  worker  of  Polyergus 
bicolor  Wasmann  that  is  scarcely  able  to 
walk.  Still  for  the  past  three  montiia  it 
has  been  carefully  fed  and  cleaned  by  the 
workers  of  the  en*:!?!!-*'*!  specie's  (in  this 
instance,  workers  of  two  species,  Formica 
wuhmnuma  Emeiy  and  F.  ohsow^ 
Ford).  In  the  nest  of  a  new  q>edes  of 
Ltptothorax  I  have  seen  a  somewhat  crip- 
pled lateral  gjniaudromorph  (male  on  the 
left  side,  with  testis,  worker  on  the  right, 
with  ovary  t)  that  must  have  been  fed  and 
cared  for  by  the  workers  as  it  was  perfectly 
mature.   Forel*  describes  a  lateral  gynan- 
dromorph  of  Polyergus  ntfescens  that  was 
moving  in  file  with  tiie  nonnal  worinn 
and  carrying  a  larva  which  it  had  pillaged. 
Here  belong  also  the  peculiar  parasitized 
macroer(?ates  which  I  described  in  a  for- 
mer paper,  f    Thcso  and  maqy  other  cases 
that  eonid  be  dted  may  perhaps  make  It 
easier  to  understand  how  monstrous  neuter 
forms  like  the  Phcidole  soldiers  coold 
develop  phylogenetically. 

Sevwral  of  the  above  mentioned  va>ia> 
tions,  like  the  ergatoids  and  gynandro- 
inorphs,  have  not  yet  been  observed  in 

'  '  Founnis  d«  la  Suiaae,'  p.  142. 
t  'Tlia  Farasltie  (M|^a  of  ICMroeifatw  Amemg 
JM»;  Am.  Vttwn  VoL  M,  IMl. 
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FheidoU  species,  but  peculiar  microgynes, 
or  dwarf  queens,  certainly  occur  in  some 
of  the  members  of  this  genus.  Emery* 
cl«flcrib«s  A  dwarf  deSlated  queen  of  Fh. 
pilifera,  which  was  scarcely  3.5  mm.  long. 
Normal  queens  of  this  species  measure 
6-6.5  mm.  Emery's  microgyne  exhibited 
alao  aa  abarcnt  eonflgnration  of  flie 
epinotal  spines.  Recently  Rev.  P.  J. 
Schmitt  took  two  similar  deiilated  micro- 
gynes in  the  nest  of  an  undeacribed  Fhei- 
dole  wldeh  ooenn  in  Colorado  and  Neur 
Hexieo.  He  kindly  aent  me  one  of  iheae 
insects,  which  is  smaller  than  any  of  the 
soldiers  from  the  same  n^t  It  measures 
only  2.5  mm.,  whereas  a  typical  queen  of 
the  aame  apeeiea  in  my  eoUeetion  ii  5  mm. 
long;  and  therefore  eight  times  as  large 
(in  volume)  as  the  microgyne.  In  this 
case  the  microgyne  differs  from  the  normal 
qateu  in  color,  piloeity  and  aenlptore,  ao 
iJiat  had  it  been  captured  apart  from  the 
colony,  it  would  certainly  be  regarded  aa 
the  mother  queen  of  a  minute  and  very 
diatinet  apedea  of  PhHdole. 

If  it  is  true  that  the  increasing  vari- 
ability exhibited  by  the  Pheidole  colony  is 
the  result  of  an  increase  in  the  nombcr 
of  its  component  individuals,  and  if  tiiie, 
in  torn,  may  be  traced  to  favorable  tvofiMe 
conditions,  we  should  expect  to  find  but 
little  variation  in  colonies  that  are  poorly 
fed  and  therefore  unable  to  increase 
rapidly  in  number.  Thia  I  And  to  be  the 
caae.  In  eentral  and  western  Texas  during 
the  past  antumn  and  winter  the  meteoro- 
logic  and  food  conditions  were  extremely 
unfavorable,  not  only  to  ants,  bat  to  inaeeta 
in  general.  Between  September  and  the 
latter  part  of  March  almost  no  min  fell, 
and  the  protracted  drought  together  with 
the  cold  of  the  winter  montha  waa  very 
trying  even  to  the  ante  that  feed  on  atored 

•'Beitrftge  zur  Keiin(aia8  der  nordamerikan- 
i«chen  Atotjamtrnm*,'  Zoot,  J^hr^^  AbUu  f.  BftL, 
1894.  p.  290. 


seeds.  During  this  period  the  number  of 
soldiers  m  the  Pkeidoie  nesta  waa  found  to 
be  unusually  small.  In  some  nests  of  con- 
aiderable  aiae  (Ph,  d«niata)  they  were  en* 
tirely  absent.  One  might  suppose  that  the 
soldiers  had  died  off  on  account  of  the 
unfavorable  conditions,  but  this  is  im- 
probable, beeanae  Hie  vitality  and  benee 
also  the  longevity  of  the  soldiers  is  superior 
to  that  of  the  workers,  just  as  Uie  vitality 
of  the  queens  is  mudi  superior  to  that  of 
an  the  neotnr  f  (nrma  and  the  malea.*  I  am 
therefore  of  tiie  iqsinion  that  the  aeardty 
of  soldiers  in  the  Pheidole  nests  was  due 
to  their  not  having  been  reared  by  the 
workers  on  account  of  insufBdent  food, 
moiature  and  warmth.  Thus  there  was  a 
tendency  to  suppress  even  the  normal 
dimorphic  variation  of  the  neuter  phase. 

A  peculiar  Texan  Pheidole  {Ph.  lamia 
Unieder)  may  alao  be  adduced  aa  evidenoe 
of  the  inhilritory  effects  of  unfavorable 
conditions  on  variability.  Ph.  lamia  is  a 
very  small,  timid  species  which  lives  a  sub- 
terranean life  under  atonea  and  feeda  on 
dead  inieets,  myriopoda  and  crustaoeana 
somewhat  after  the  manner  of  the  diminu- 
tive 'thief-ants'  {Solenopsi$  molesta  Say 
and  S.  texana  Emery).  It  has  the  pale 
yellow  coloration  ao  charaeterialfe  ot  hypo- 
gceic  species.  Its  veiy  small  colonies  con- 
tain barely  fifty  individuals,  and  though  I 
have  found  some  eight  or  nine  nests  of 
this  rare  apedea  in  different  loealitiea  and 

*  This  ia  eully  proved  hf  ofasHvatlons  on  arti- 
ficial neata  that  have  not  bstt  aapplicd  witb 
the  requisite  food  and  mafattm.  In  a  neat  of 
Mifrmica  brwinodia  Emery  which  on  September 
14,  1901,  eootaiaed  forty  virgin  qoMiw  and  flv* 
tinea  m  meiiy  workere,  thirty  of  the  qnecBS  Irak 
only  two  p,  f  r',;ii|-9  were  still  living:  March  14, 
1002.  Mynnioa  bnvimtdit  Uvea  in  oool  New 
ICngiaiiJ  base,  and  it  mw  diflenlt  to  audatalv 
the  T\0\t  ammmt  of  moisture  in  the  nest  nt  nil 
times  during  six  months  of  very  dry  Texaa 
weather.  In  this  connection  see  alao  Lubbock's 
notes  on  longevity  ia  aaU  ('Ante,  Beee  and 
Waapa,'  pp.  41,  42). 
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have  been  able  to  capture  the  entise 
colonies,  I  have  found  in  each  case  only  a 
single  soldier.  This  individual  is  of  extra- 
ordinary' aspect,  its  huge,  cylindrical  head 
being  unlike  that  of  any  known  wpvAtm  of 
Pheidolc.  In  none  of  the  nests  have  I  been 
able  tn  find  a  queen.  As  the  abdomen  of 
the  sinjfle  soldier  is  relatively  larger  than 
in  other  epeeiee  of  tiie  geniM>  it  i«  poaaible 
Hiat  this  singular  individual  may  produce 
eggs  and  thus  replace  the  winged  queen 
as  the  mother  of  the  colony.  The  colonies 
of  Pk.  lamia  certainly  present  a  miaeraMe 
appL-arance  when  compared  with  the  teem- 
ing colonies  of  other  speoios,  and  it  is  diffi- 
cult to  avoid  the  conclusion  that  the  small 
■iae  of  the  colony,  the  suppreMtoa  of  all 
but  a  nngle  soldier  and  the  possible  dimi- 
nation  of  the  queens,  are  the  result  of  un- 
favorable conditions.  This  ant  is.  T  believe, 
really  an  effete  or  evanescent  species,  a 
speeies  in  what  l^att  eaUed  the  phylo> 
gerontic  stage. 

Although  many  additional  obs»>rvation8 
both  of  species  of  I'heuloU  and  of  other 
genera  oould  he  given,  I  believe  that 
enough  evidence  Ims  been  preaented  to 
show  that  ants  nonnallj'  live  tmdor  condi- 
tions  eminently  favorable  to  the  production 
of  variatioiia  and  the  preservation  of  these 
in  the  sexual  fovma  till  the  latter  are  able 
to  meet  the  exigencies  of  the  struggle  for 
exist«»nop  with  the  best  endowment  of  \igor 
and  nutrition.  We  should  therefore  expect 
the  ants  to  display  a  high  degree  of 
variability,  and  this  is  ftdly  borne  out  by 
a  study  of  these  insectn  as  a  family  in  th<' 
taxonumic  sense.  Up  to  the  present  time 
the  ants  alone  of  all  invertebrate  animals 
have  been  successfully  treated  in  tJixonomy 
like  the  birds  and  mnnimnls.  Tlio  tri- 
nomial and  quadriuomial  nomenclature  in 
the  hands  of  Profiesawa  Emery  and  Forel 
admirably  expresaes  the  fine  shades  and 
relative  stability  of  the  form  and  color 
variations  which  can  be  recognized  in  these 


insects.  It  is  sal^  to  predict  that  a  qnin- 

iincnomial  system  may  he  necessary  before 
long  adequately  to  symbolize  the  stiU  more 
delicate  subvarietal  deviations  observed  in 
different  nests  of  the  same  varieties. 

The  intportanee  of  this  high  variability 
or  plasticity  from  the  standpoint  of  the 
development  of  instincts  and  intelligence, 
and  in  fact  in  all  those  lif^-aetivities  which 
may  be  conveniently  designated  as  <iJbo> 
logical*  rami  be  apparent  on  a  raoment's 
reflection.  In  my  opinion  the  manifold 
and  often  wonderfully  perfect  morpbo> 
logical  and  psiychotogieal  adaptations, 
which  have  made  the  ants  the  dominant 
group  among  terrestrial  invertebrates,  have 
their  origin  in  the  variability  so  greatly 
enhanced  by  the  produetion  of  enonnouB 
numbers  of  individuals  and  the  care  and 
protection  afforded.  throu;?h  a  most  im- 
portant period  of  their  lives,  to  the  repro- 
ductive individuals  of  the  colony.  This  is 
true  no  matter  what  views  we  may  hold  on 
the  subject  of  selection  «inee.  so  far  as  the 
substance  of  this  paper  is  concerned^  it 
may  be  immaterial  whether  we  demand 
that  there  shall  be  many  simultaneous 
varifitions  of  the  same  kind,  that  the 
variatioxis  shall  be  saltatory,  gradual,  de- 
terminate indeterminate,  whether  we 
pin  our  faith  to  'orthogenesia'  or  to  Dar^ 
winism  in  its  original  furm.  to  coincident 
('orsranie')  or  to  germinal  variation.  Any 
or  all  of  these  forms  of  variation  may 
exist  in  the  folly  devekiped  ant  colony  and, 
in  all  probabili^,  also  during  the  great 
jH-riodic  increase  in  numbers  exhibited  by 
many  other  animals. 

WiLUAX  Mgbton  Wheklbb. 

Utttmairr  or  TKxas. 
M  srab  19,  1901. 

•  In  «  forthcoming  paper  I  hojx  to  jiHtify 
the  uw  of  this  term  m  it  U  employed  by  aooM 
FMneh  Mwlflfdflto  in  the  ptwM  itf  tha  lew  aati» 

fm-t4irj-  *  rmlorr,-;  •  n.itural  hiflocy*  and  'Biol- 
o|pe '  in  Uie  German  iH;n«e. 
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aOMB  BVGOEBTIOyf!  FOR  THE  lUPROVB' 
MENT  OF  IN8THUVT10S  IX  TECH- 
mOAL  OHBMiSTRT.* 

la  attempting  to  discuss  so  broad  a  sub- 
ject as  the  methods  of  teaching  technieal 
chemistry  employed  in  this  country,  one  is 
met  at  'Hie  ontmt  1^  xamenm  diflkniUiet 
of  interpretation.  No  two  of  the  thirty- 
odd  institutions  claiming  to  prepare  stu- 
dents for  the  practice  of  technical  chemis- 
try seem  to  agree  cm  the  topics  necessary 
for  atndy,  tlie  order  in  whieli  fheae  ahoald 
be  taken  up,  the  ext^'nt  to  whicli  any  one 
should  be  cultivated,  or  the  actual  subject- 
matter  of  courses  given  under  the  same 
name;  to  say  notliiiig  of  tlie  ntm^ehemieal 
anbjeets  in  tlie  eiirtiealam,  such  a*  raatlie- 
matira.  literature,  analytic  mechanics  and 
other  '  strains  and  stresses.'  In  some  col- 
leges, chemical  engineering  seems  to  mean 
a  mixture  of  less  chemist rj'  and  lees  engi- 
neering than  is  required  of  either  chemists 
or  engineers ;  whereas  in  others  '  analytical 
ehemisti'  are  turned  out  aftnr  coo  or  two 
years*  experience  on  'unknowns  and  e<ni> 
plex  ores.'  It  is  plain  therefore  that  in 
order  to  arrive  at  any  comprehensive  view 
of  actual  and  of  dettirable  couditious,  it 
will  be  neeessary  to  define,  in  a  manner 
somewhat  more  precise  than  is  usually  cus- 
tomary, the  fundamental  aims  of  technical 
education  with  reference  to  chemistry. 

THE  UNITY  OP  CHEMICAL  PRACTICE. 

Stated  in  it.s  baldest  terms,  the  aim  of 
such  ttichuical  education  must  necessarily 
be  adequate  preparation  for  professional 
practice.  To  be  sure,  this  definitioa  merely 
restates  the  problem  itself ;  we  mn.st  im- 
mediately ask,  what  du  we  mean  by  ade- 

*Read  at  the  Denver  meeting  of  thft  American 
Ohanioil  Soetdj,  August,  USl.  TliU  p«pfer  was 

written  before  the  publication  of  Dr.  McMurtrie's 
rwent  address  to  the  American  Chemical  Society. 
It  is  gratifying  to  note  the  substantial  ngreeBMnt 
of  botb  MTtieles  a*  to  tlie  problem  set  befor*  our 


qiiate  preparation,  and  what  by  profes- 
sional practice  t  Let  us  consider  the  latter 
question  first.  At  first  sight,  the  profes- 
sional praetiee  of  Hie  eheraist  appears  as 
an  exceedingly  complex  affair,  incapable 
of  closer  statement ;  a  eliemist  may  be  a 
mineral  analyst,  a  food  analyst,  a  metal- 
lurgist, a  mannfoetnrer  of  beairy  or  of  fine 
chemicals,  a  gas-chemist,  an  electro>ehemis^ 
a  pharniacentioal  chemist,  a  dyer,  a  manu- 
facturer of  coal-tar  products,  a  fermenta- 
tion chemist,  to  leave  out  further  subdivis- 
ions,  and  last  but  not  least,  a  teacher  of 
chemistry,  perhaps  t>i  ^  mnst  technical  of 
all.  It  will  be  said  that  this  is  far  too 
broad  a  picture  of  the  chemist's  activity, 
and  that  the  i^le  of  tedmieal  praettoa 
may  be  summed  up  under  three  distinct 
heads:  Analysis,  manufacture,  instruction. 
Indeed,  it  may  be  safely  said  that  this  rep- 
resents the  opinion  <^  the  majority  of 
American  and  English  chemists.  And  yet, 
the  analyst,  the  mHnufacturer,  the  teacher 
are  merely  chenusts,  thinking  by  the  same 
mental  pioeesses,  applying  the  same  gen- 
eral laws,  attacking  veiy  similar  problema, 
differinff  only  in  the  accidental  circum- 
stances of  the  materials  they  work  with. 
The  analyst  sacrifices  time  and  money  to 
the  cause  of  accuracy;  the  mannfaetnrsr 
gives  up  accuracy  for  the  sake  of  time  and 
money;  the  teacher  wears  himself  out  in 
the  eifort  to  be  accurate  without  wasting 
either  time  or  money. 

The  fundamental  unity  of  dMimiea]  prac- 
tice is  not  a  new  discovery.  It  wa.s  '  made 
in  Germany'  some  forty  years  ago;  and 
althot^  not  patented,  the  Germans  enjoy 
an  exclusive  monopoly  of  its  use.  The 
analyst,  the  manufacturer  and  the  teacher 
are  continually  exchanging  their  esper* 
iences  through  a  sort  of  ehemieal  clearing- 
house. Young  doeents  frequently  spend 
two  or  three  years  in  a  factory  for  the  pur- 
pose of  broadening  their  knowled<re;  a  fac- 
torj'  sends  its  problems  to  the  uuiversity 
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laboratory  to  be  solved.  An  investigator 
in  need  o£  tixpeu&ive  substances,  or  of  me- 
duuiifial  appliaiuMB  to  handle  lazse  bulks 
of  materials,  need  only  apply  to  the  nearest 
factory  to  have  its  machinerj'  placed  at 
his  disposal,  or  its  wares  furnished  at  little 
or  no  coat  The  lariest  faeiorice  liave 
their  own  reaeareh  kboratorica,  in  which  a 
hundred  and  more  university  gmHuates 
and  professors  spend  months  and  years  on 
single  invest^satioiia,  and  are  paid  liberal 
aalaries  even  if  their  renilta  are  teehnieally 
worthless.  One  factory  rwently  purchased 
the  entire  scientific  library  of  Kekul6.  The 
manufaetote  of  nearly  all  the  muaerona 
eoal-tar  prodncta  eonaistB  merely  of  labora- 
tory methods  on  a  lirge  scale;  and  the  sci- 
entific problems  solved  in  this  connection 
have  been  of  the  utmost  importance  and 
benefit  to  'pnze'  adenee.  Certain  large 
establishments  prefer  their  chemists  to 
have  had  trninincr  in  pure  science  only, 
and  then  ^ive  them  from  three  to  six 
monfha  of  taehnieal  training  in  tiieir  own 
WWfkas  and  at  their  own  expense.  The 
specifications  of  chemical  patents  cnnsli- 
tute  an  important  section  of  ttcieutitic 
literature,  and  the  German  Chemieal  So- 
ciety q>ends  large  sums  of  money  for  the 
purpose  of  abstracting  and  indexing  them. 
If  we  also  take  into  consideration  the  un- 
questioned praraiinenee  of  Germany  in  aU 
branehes  of  ehemieal  praetiee,  what  bettar 
dpT^innstrntion  can  we  pive  of  the  funda- 
mental unity  of  the  profession  t 

FUBBHT  flTATUB  OP  WBIftUOTlON. 

We  are  now  in  a  better  position  to  re- 
turn to  the  former  (piestion:  What  do  we 
mean  uy  ~  adequate  preparation '  t  For  no 
matter  vrbat  mtfjr  ultimately  be  agreed 
upon,  it  will  be  identieal  in  its  first  two  or 
three  years  for  all  classes  of  students.  It 
is  a  great  comfort  to  have  this  important 
point  definitely  aettied  in  advanee;  tm  one 
of  the  main  diffienltica  in  axnnging  onr 


college  curricula  has  been  the  supposed 
necessity  of  providing  two  or  more  coordi- 
nate aets  of  eonraea  in  ehemieal  inatmelioiB. 
This  has  been  a  great  strain  on  the  teach- 
ing staff  as  well  as  upon  the  re> 
sourctas  of  the  laboratory. 

An  examination  of  a  nnmber  of  eoUege 
catalogues  brings  out  the  fact  that  at  prea- 
ent  all  students  actually  do  f  llnvr  es- 
sentially the  same  course  for  about  two 
year*.  Tiieae  oouxaea  usually  conakt  of 
one  or  two  terms  of  general  inorganie 
chemistry  and  simple  laboratory  work, 
one  or  two  terms  of  qualit^ve,  one  or 
two  tema  ftf  qnantitatiTe,  analysis;  all 
theae  eombined  ao  aa  to  ooeupy  ham  two  to 
three  yenr^  nt  the  rate  of  eight  to  fiftt'cn 
hours  per  week.  It  would  seem,  tlien,  that 
here  we  have  the  present  American  con- 
eqptioB  of  *  adequate  preparatifla for  the 
subsequent  courses  are  almost  invariably 
special  short  ones  in  various  branches  of 
work.  We  may  well  ask :  Is  this  prepara- 
tion reaOy  adequatel  I  think  not;  but 
befora  eonsidering  it  in  detail  aa  iJie  main 

business  of  this  paper,  a  few  wordf?  must 
be  said  concerning  these  special  addenda, 
the  'finishing  eonnei.' 

Even  in  some  of  our  best  institntiona 
these  final  courses  come  perilously  near  the 
standard  of  the  'polite  deportment'  and 
'philosophy'  of  young  ladies'  seminaries. 
There  ia  an  imfortmiata  lack  of  eantian 
in  the  claims  published  in  their  catalogues. 
I<ack  of  space  prevents  citation  of  many 
of  the  choice  extracts  I  have  found;  two 
or  three  will  snffiee,  however,  for  purposes 
of  illustration.  One  college  •fT>  i^;  ;i  eouras 
of  forty-four  lectures  on  tlie  following 
topics:  'metallui^',  glass,  ceramics,  chem- 
ieab,  illuminating  gaa,  Ueaehing,  photog- 
raphy, petroleum,  brewing,  wines  and 
liquors,  vinegar,  fats  and  oils,  eswntial 
oils  and  rosins,  sugar,  starch,  glucose,  milk, 
dJatiUation  ai  wood,  paper  tanning,  eta.' 
One  anapecta  that  theae  leetniea  must 
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bo  illustrated  with  a  kinetoseope.  An- 
other institation  claims  to  prepare  its  stu- 
dents for  'metallurgy  and  milling,  ehem- 
ieal  immnftotntas,  djiing,  bleaching, 
tanning,  sugar-refining:,  etc.,  and  for  work 
as  analytical  chemists,  assayers,  or  teachen 
of  chemistry.'  The  claim  is  based  upon 
ihrw  Uetwm  per  iMck  fbr  two  yeata,  and 
two  laboratory  courses  of  twelve  liours  per 
week  each,  which  may  be  taken  in  otve  rjear. 
A  third  college  offers  a  course  of  three 
howt  pBT  wMfe  for  0N«  ttmuttr  in  'qnali* 
tative  and  quantitative  examination  of  air, 
water,  food  disinfectant.s,  bakinj?  powders, 
flour,  bread,  tea,  coffee,  cocoa,  spices,  milk, 
batter,  lard,  bear  and  otW  mtbjwts.' 

It  may  be  objeeted  to  the  above  that  col- 
lege catalogues  are  notoriously  optimistic. 
The  fact  would  seem  to  be  demonstrated  ^ 
none  the  less,  such  exaggeration  i»  of  very 
qneadonable  value,  and  abonld  be  diseonr- 
apod  for  the  benefit  of  the  'raw  graduate,' 
if  for  no  better  reason.  It  would  appear, 
moreover,  tliat  the  majority  of  colleges 
omaider  tnininir  in  aaa^rtieal  mclhoda 
equivalent  to  complete  technical  training; 
nearly  all  of  them  give  ceveral  courses  in 
water  analysis,  analysis  of  fuels,  iron  and 
staelf  ete.  The  importamee  of  aoeh  anar 
lytioal  training  ia  undoubtedly  over-esti- 
mated; a  studeJit  who  must  continually 
n^ect  the  factors  of  time  and  cost  in  his 
work  raeeivet  too  onesided  a  training. 
The  same  objection  is  to  be  raised  to  many 
of  the  so-called  conrsrs  in  'technical  work.' 
If  they  do  not  consider  time  and  cost  as 
the  essential  factors,  they  have  no  better 
eUdm  to  a  'teehnieal*  natnre  than  the  otdi- 
nary  befrinner's  preparation  of  hydrogm 
or  chlorine.    But  more  of  this  later. 

Ijet  us  now  examine  more  closely  the 
nature  of  tliat  preliminaiy  pnparati<m 
wbi^  we  have  fonnd  to  be  so  neirrly  uni- 
form throughout  the  United  St^stes.  In 
the  way  of  lectures,  there  is  always  a 
eonne  on  imnganio  diemistry,  oocafliooally 


a  short  one  on  organic,  infrequently  a  very 
brief  treatment  ol  '  general '  or  theoretical 
ehemiatry  ineocporated  tritii  the  above  or 
as  a  separate  course.  Modem  tbeoriea 
and  the  details  of  organic  chemistry  are 
usually  left  for  advanced  and  optional 
courses.  The  time  spent  on  these  lectures 
varies  greatly;  bat  perbapa  a  fur  eadmate 
is  three  hours  per  week  for  two  years  (of 
about  thirty-live  weeks  each).  In  many, 
in  fact  in  most,  colleges  this  average  is  not 
maintained.  The  laboratory  training  in- 
dndes  one,  very  infrequently  two,  terma  of 
general  introductory  work,  ranging  from 
three  to  six  hours  each  week.  On  tiie 
whole,  thia  eowae  may  be  deaoribed  aa 
satisfactory.  Then  fbHowa  a  ooune  in 
qualitative  analysis,  averapring  twelve 
hours  per  week  for  one  or  two  terms.  Re- 
dtaHoiyi  aoeompany  it  In  many  instances, 
mainly  for  drill  in  writing  equationa,  it 
would  seem.  In  a  fe-v  nf  the  better  insti- 
tutions, but  only  in  very  few,  the  subject 
is  made  to  serve  aa  a  practical  demouatra- 
tion  of  the  theoary  of  aolntiona.  Finally, 
from  one  to  three  terms  are  spent  in  quan- 
titative analysis,  also  averaging  perhaps 
twelve  hours  a  week.  The  subject-matter 
of  thia  laat  oonne  alao  variea  greaify  with 
the  collaga;  at  the  best,  there  is  included 
training  on  a  few  alloys,  sulphide  ores,  sili- 
cates, and  a  number  of  volumetric  methods 
on  teehnieal  prodneti.  Tlie  fading  oaanot 
be  repressed  that  in  tliia  OOane  reaoltl  oall 
for  a  disproportionate  expenditure  of  time. 
It  is  with  the  training  afforded  by  the 
above  that  the  atodent  proceeds  to  follow 
hifl  natmal  bent^  and  to  aaqnira  fba  qiedal 
technical  ddU  needed  f6r  Ua  profeadooal 
activity. 

OdUNM  CUP  TBB  PMNKBH)  DfFBOTBMBMTS. 

The  technical  preparations  of  the  teacher 
need  not  concern  ns  further.  Every  col- 
lege and  universi^  is  practically  a  teeh- 
nieal aehool  for  training  teadicn  tint  of 
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aU,  and  for  training  technologists  only  sec- 
oaidarily.  Not  that  the  tnining  of  teadieit 

of  cheaiistr>'  is  incapable  of  great  improve- 
ment ;  but  on  the  whole  it  is  so  much  more 
satisfactory,  that  the  improvement  of 
imrtrnetion  in  other  teehnkal  bnaehes  is 
more  imperative.  Moreover,  taking  as  our 
major  premise  the  essential  unity  of  chem- 
ieal  practice,  be  it  that  of  analyst,  manu- 
futorer  or  teoeher,  it  foUom  that  the  main 
deAeieaey  in  the  present  traininK'  of  our 
teachprs  is  exactly  ihc  lack  of  knowledge 
we  are  deploring,  and  endeavoring  to 
remedy.  Should  it  be  poMtUe  th«refove 
to  generate  within  the  college  waUa  the 
mentfll  atmosphere  of  the  busy  world 
where  things  must  be  mastered  as  well  as 
ideas,  we  shall  also  have  ministered  to  the 
wanti  of  the  bndding  preceptor. 

Having  thus  wearied  you  by  a  circuitous 
return  to  onr  starting  point,  in  order  to 
eliminate  possible  obj^tions  based  upon 
cUffereneea  in  the  point  of  vieir,  let  xu 
•gain  take  up  the  question.  'What  do  we 
mean  by  adequate  preparation?'  If.  in 
the  following  discussion,  the  proposals  I 
have  to  make  shall  appear  a  trifle  too 
radical,  I  trust  yon  will  bear  in  mind  that 
they  sprintr  from  a  pf>n.«»cious  and  deliberate 
idealism;  and  should  the  views  here  ex- 
prened  really  prove  to  haf«  a  basis  of 
truth,  any  merely  praetieal  difienlties  will 
yield  as  surely  as  the  diflRcnlties  of  manu- 
facturing indigo  yielded  to  the  idealism  of 
the  German  professor. 

I  take  it  tiien  that  an  adequate  preparap 
tion  for  the  technical  chemist  h  .  1  •  ii  se- 
cured when  (^)  a  sufficiently  broad  gen- 
eral foundation  of  iuorgnnie,  organic  and 
phsrsical  ehemistiy  has  been  laid  in  Ihe 
(•l;iss  room  and  in  the  laboratury  ;  (2)  when 
the  'chemical  instinct.'  /  ( ..  the  ability  to 
think  in  chemical  terms,  has  been  devel- 
oped; (3)  when  snflitient  analytical  skill 
has  been  attained  to  ensure  aeennM^  in  fol- 
lowing new  methods;  (4)  when  enough 


prq>arative  skill  has  been  acquired  to 
make  any  compound  with  maadmnm  purity 

in  maxinmm  yield,  at  the  lowest  possible 
expense  under  piven  condition.s;  (5)  when 
speaking  acquaintance  with  current  chem- 
ical thought^  both  pure  and  applied,  has 
been  reached;  and  (6)  when  time  has  been 
found  to  accomplish  all  this. 

THB  BBOAD  VOUNDATKON'  OP  CHUMICili 

KNOWLEDGE. 

Fir>^t  then,  as  to  the  peneral  foundation 
of  inorganic,  organic  and  physical  chem- 
istry, in  the  lecture  room  and  labontoty. 
I  think  there  can  be  no  ssrioua  objeetkn' 
to  the  statement  that  the  present  equipment 
of  our  students  in  this  line  is  too  meager. 
The  plan  seems  to  be  to  give  very  elemen- 
tary cooraee  in  all  three  subjects,  and  then 
to  a-isume  that  this  information  will  multi- 
ply by  cell  division  in  the  laboratory  atmos- 
phere. Another  very  prevalent  view 
aoMnig  tsadma  is  that  if  yott  cttly  givo  the 
studoit  fundamental  idea^  tlie  facts  will 
take  care  of  themselves.  My  own  expe- 
rience is  that  for  the  amount  of  time  spent 
in  study,  the  outfit  of  actual  inlbrmation 
about  chemical  substances  is  unreaaonably 
small.  The  unfortunate  policy  of  fc*xlint» 
students  only  on  peptonized  and  malted 
iscta  may  avoid  mental  indigestion  in  col- 
lege, but  it  predisposes  them  to  colic  after* 
ward.s.  Ccrtaiti  very  prominent  text  books 
have  had  a  bad  intiiience  in  thiH  direction, 
by  seeking  to  eliminate  all  possible  diffi- 
culties of  compvdhension  and  any  reference 
to  partially  solrad  problems.  It  is  not 
uncommon  for  students  to  ask  if  they 
'  have  to  remember  the  names  of  those  sub- 
stances *  in  thdr  lessons^  after  a  few  weeks 
with  those  books;  indeed,  the  question  is 
not  unreaaonable,  if  we  consider  that  the 
names  constitute  the  sole  remaining  diffi- 
culty. Again,  both  tot-books  and  teseh" 
era  seem  sttaid  that  the  students  will 
know  too  much,  and  prune  out  all  except 
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matter  of  the  first  importance.     To  be 

sure,  excess  of  detail  must  also  be  avoided 
if  clearness  of  presentation  is  sought;  but 
is  not  the  present  tendeiM^  nmevliat  too 
violent  a  reaction  from  the  methods  of  our 
forefathers?  One  very  prominent  teacher 
told  me  some  years  ago  that  each  year  he 
takes  up  less  material  in  his  lecture 
oonraet;  what  will  beeome  of  them  in  ten 
years  more?  Tt  is  the  function  of  the 
teacher  to  guide  his  students  through  the 
maze  of  ituatn  as  Uirough  a  crowded  city, 
that  later  they  may  find  their  own  way 
about ;  not  to  whisk  them  around  in  a  closed 
trolley-car,  on  the  £rlobe-trotter  principle. 

One  difficulty  lies  in  the  use  of  text- 
hooki  whieh  are  really  only  elaborated  out- 
lines of  a  lecture  course.  The  result  of 
using  such  btwks  is  that  the  student's 
horizon  is  bounded  by  the  cover-boards.  A 
lofltnre  most  ha  ■tni|^itfbrwax<d  and  eon- 
riatent,  if  it  is  to  have  any  value  at  all;  bnt 
the  printed  page  can  be  read  over  nnd  over 
again,  and  its  details  mastered  gradually. 
The  text-book  alone  can  provide  the  large 
nnmber  of  faets  that  most  be  assimilated; 
the  lecturer's  syllabus  is  properly  a  key 
to  the  text-book,  and  no  more.  The  teacher 
thus  has  a  perfect  right  to  demand  of  his 
atadents  a  grMter  knowledge  of  detail  tiian 
he  himself  presents  in  his  lectures.  An- 
other (>l»-t;(clt^  to  the  absorption  of  the 
proper  number  of  facta  lies  in  the  almost 
muvmnl  attempt  to  treat  a  subject  once 
and  for  all.  This  does  not  seem  rational; 
nor  do  the  student's  mental  limitations 
make  it  feasible.  To  take  up  the  metaphor 
of  the  erowded  eity.  Hie  first  efforts  of  a 
good  guide  result  in  a  general  snrviqr, 
pointing  out  the  topography,  ninin  thor- 
oughfares and  most  important  activities. 
Then  come  historical  landmarks,  and  l\nm 
sights  whieh  diatingoish  this  eity  from  all 
otiiers;  finally  a  detailed  study  of  each 
quarter,  of  special  industries  and  of  prom- 
inent people.    We  can  follow  no  better 


plan  in  teadiing  a  new  science,  giving  a 
broad  sur\'ey  first,  then  repeat,  filling  in 
many  new  details,  finally  going  over  it  a 
third  and  fourtii  time,  if  neoeaaary.  la 
this  way  the  stndent^s  memory  will  be 
aided  rather  than  over-tasked ;  the  relation- 
ship of  parts  to  the  whole,  one  of  the  most 
di£Bcult  of  problems  to  him,  wiU  certainly 
be  elearer;  and  the  rdative  importaaeo  <^ 
various  topics  will  stand  out  prominently. 
Then  we  shall  avoid  the  necessit:.-  of  turn- 
ing out  '  chemists  '  whose  sole  acquaintance 
with  diemistiy  as  distinguished  from 
analysis  was  formed  in  the  freshman  year, 
and  discontinued  immediately  thereafter. 
Chemical  faets  ought  to  be  systematically 
studied  esoh  year  of  the  eollege  eoune. 

Bnt  little  need  be  said  in  additimi  to  the 
above  concerning  the  laboratory  work  to 
be  correlated  with  this  plan.  I  should 
merely  wish  to  emphaaiae  1^  anfaatiaeei 
should  be  studied  from  the  preparative, 
analytical  and  physico-chemical  sides 
simultaneously;  the  artificial  division  of 
the  science  for  purposes  of  classification 
dUMild  iaflnenee  the  eomrse  of  inatmetion 
little,  if  at  aU,  during  the  first  two  yean. 

tBE  OHnilOAL  IMiniNUf!. 

(^emistiy  is  a  adence  whieh  reaaona 
about  facts  through  a  medixun  of  abstrao> 

tions.  We  observe  colors,  smells  and  pre- 
cipitates, and  we  talk  about  at<»ns,  mole- 
etdea  and  spaee  oonfigurations.  The  think* 
ing  chemist  must  continually  bridge  the 
jrulf  that  lies  between  fact  and  fancy;  if 
he  can  do  this  freely,  and  avoid  metaphys- 
ics, he  possesses  tiie  ehemiesl  instinct  To 
develop  this  instinct  in  the  student  is  die 
mo<;t  important,  and  most  difficult,  problem 
of  the  teacher.  Aside  from  intuitive,  in- 
herent teaching  power,  I  know  of  but  one 
plan  for  fostering  lliia  inatinet:  every 
topic  should  be  presented  in  the  form  of 
a  problem.  Chemistry'  has  advanced  to 
its  present  proportions  because  of  the 
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problems  presented  to  it;  all  research  work 
is  a  series  of  correlated  problems;  the  in- 
■taUatioii  of  every  msDulketiiring  plant,  of 
•very  new  process,  the  regular  operation 
of  every  pst^blished  factory,  is  a  series  of 
probleius;  every  analysis  for  whatsoever 
purpete  k  a  problem;  teaehing  la  ofw  vaat 
INTobleiii.  The  main  preliminary  to  the 
solution  nf  any  problem  is  a  clear  and  f^om 
plete  realization  of  its  nature.  What  is 
aimed  at,  what  are  the  difliculties,  what 
meana  ave  availablet  Theae  quealania 
should  be  as  definitely  in  the  mind  of  the 
student  at  ever^'  point  of  his  college  work 
as  they  must  neceeaarily  be  in  his  later  pro- 
feadooal  aetiTity. 

ANALYTICAL  SKII.I.. 

Perhaps  no  portion  of  chemical  instruc- 
tien  ia  better  giveo  than  trainiiiK  in  anar 
lytical  work.  Methods  have  been  worked 
out  with  R'lch  precision,  and  mechanical 
aids  are  bu  perfect,  that  given  time,  patience 
and  eare.  anybody  may  beaoow  a  fairly 
dolled  analyat.  Itoeover,  teachers  seem 
agreed  that  introductory  v-ork  both  in 
qualitative  and  in  quantitative  analysis 
should  precede  all  special  analytical 
eouiaea.  Perhaps  it  may  aeem  attperfliiona 
to  offer  any  suggestions  for  the  improve- 
ment of  this  portion  of  chemical  training; 
I  shall  discuss  this  later.  At  tliis  point 
I  wiahtoapeakof  theaeqpeeialeoafaea.  It 
has  already  been  shown  that  they  conatj" 
tute  the  enix  of  the  '  teclinical '  training 
of  this  country.  It  seems  to  me  that  they 
tend  to  destroy  the  unity  of  analytical 
pnetiee  by  indneiBg  the  student  to 
specialise  far  too  narrowly  and  far  too 
soon.  Students  often  spend  the  whole  of 
flieor  third  and  fourth  yeaia  ai  college  on 
t]MM  eoimea  alone,  and  thus  deliberately 
sifrificc  the  sole  opportunity  of  their  lives 
to  acfjiiire  a  broad  and  thoroTiph  training 
for  all  future  emergencies.  I  have  known 
atadeata  at  one  of  the  latiieat  QniveisilaeB 


of  fhf>  land  to  avoid  all  courses  on  theor-^t- 
ical  and  organic  chemistry,  on  the  gruuud 
that  th^  would  have  no  uae  fbr  llieat  at  a 
blast-furnace— that  college  sending  moit 
of  its  graduates  into  the  iron  induct 
Surely  no  coll^  should  thus  encourage  its 
atndenti  to  negleet  their  opportnnitiea.  A 
litUe  of  the  wise  and  CiMighted  eooperap 
timi  practiced  by  German  employers  would 
furnish  immediate  relief  from  this  state 
of  afEairs.  Experience  has  shown  that  the 
employer  does  not  anffer  by  ehoeaing 
broadly-trained  ehemiats  in  place  of  atall- 
fed  analysts. 

B^des,  most  of  the  'technical  methods 
of  analyria'  taught  In  our  ooUegea  hacwe  a 
way  of  getting  antiquated.  Each  year 
witnesses  some  new  committee  of  technical 
societies  for  the  purpose  of  improving  ana- 
lytaeal  methoda.  By  the  time  theae  methodi 
get  into  the  text-books  (copper  plates  bdng 
\  nlnriMc).  another  committee  is  under  way 
If  such  analytical  instruction  is  reserved 
until  the  laat  tena  at  college,  and  then 
baaed  npfni  the  reporti  of  theae  eommitteea, 
the  student  will  be  more  likely  to  aequire 
really  useful  knowledge,  and  have  more 
time  for  broader  study. 

PKEPARATIVE  SKILL. 

Until  quite  recently  the  only  training 
in  the  preparation  of  chemical  substances 
waa  afforded  hy  efganie  ehemiatry;  lat- 
terly, a  nmnber  of  eoll<%ea  have  introdneed 

courses  in  inorganic  preparations  as  well. 
These  courses  constitute  excelleot  disci- 
pline, as  far  aa  they  go;  they  do  not  go  fkr 
enough.  The  actiml  pxepaiatum  of  ehem- 
ical  stibstanees  may  <?er\'e  thre*^  purposes. 
It  may  be  intended  to  place  the  substance 
in  the  student's  handa  fbr  etudy;  if  no 
more  ia  aonght,  it  ia  often  cheaper  and 
alwayf?  quicker  to  furnish  it  out  of  labora- 
tory stock.  It  may  be  intended  to  ilhis 
trate  the  reaction.  In  combination  with 
the  first  pnipoee  thia  ead  ia  eminently  de- 
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arable  for  beginners;  for  advanoed  ste- 

dents  it  wastes  too  much  time  in  proportion 
to  the  result— such  illustrations  would  be 
met  88  well  by  the  use  of  chalk  and  biack- 
bottd.  And  finally,  it  may  be  intended 
88  a  study  of  chemical  technology.  As 
such  it  must  inevitably  take  co^rni^nnce  of 
the  aims  of  technology,  which  are  to  pr^are 
a  substance  in  given  grade  of  purity  from 
the  amUabU  'Aiugaagnnaterialieii'  at  the 
t^nmllest  cmt  of  time  and  money.  It  in- 
volves a  sufficiently  complete  knowledge 
of  the  materials  employed,  strictest  econ- 
omy of  time,  labor  and  reagenti,  the  dem> 
onstration  of  the  required  purity,  and  a 
calculation  of  coat  and  valxie.  If  a  f5nb- 
stance  be  prepared  along  these  lines,  to  the 
amount  of  one  gram  or  of  one  ton,  it  eon^ 
atitntes  an  exact  duplicate ,  of  technical 
methods.  T)ie  factory  may  employ  cast- 
irun  vats  in  place  of  flasks,  and  iiiter 
presses  in  plaoe  of  fonneb;  it  is  not  the 
more  '  technical'  by  virtue  of  its  appliances. 

It  will  be  objected  that  no  university 
can  make  soda-ash  or  sulphuric  acid  on 
tadmieal  fine*.  To  be  anre;  bnt  it  need 
not  attempt  to.  The  first  eondition  of 
success  in  any  undertalring  is  a  clear  un- 
derstanding of  one's  limitations.  The  col- 
lege cannot  do  much  moi>e  than  teach  the 
faetory  apirit;  if  it  does  that  moeh  well, 
enough  will  be  accomplished  at  present. 
Moreover,  chemical  industry  is  not  limited 
to  the  production  of  heavy  chemicals  at  the 
rate  of  fifty  tons  a  day.  Innumerable  sub- 
stances are  manufactured  in  relatively 
sriifil!  quantities,  and  by  methods  which  do 
not  differ  widely  from  standard  laboratory 
manqndatioDS.  These  are  wholly  wiliiin 
llie  power  of  the  college.  I  wmild  pro- 
pose  that  each  col!e<;e  innujrtirate  as  a  part 
of  its  curriculum,  required  of  all  its  gradu- 
ates in  <di«mistiy,  a  fnU  year's  course  in 
the  aetual  eoonomieal  preparation  of 
laboratory  supplies.  It  can  manufacture 
most  of  its  own  C.  P.  reagents,  mntmyn^fi 


and  its  sslts,  tiw  products  of  the  rarer 

minerals,  ether  much  more  cheaply  than  it 
can  be  bought  or  imported  under  existing 
revenue  laws,  and  practically  all  its  organic 
preparations,  from  a  few  teehnieal  prod- 
ucts. Even  if  it  should  cost  a  little  more 
to  make  these  substances  than  to  buy  them, 
the  gain  in  actual  experience  to  instructor 
as  wdl  as  to  students  is  worth  the  extra 
cost  Tbs  equipment  for  this  work  need 
not  be  expensive.  For  the  C.  P.  reagents, 
for  example,  the  same  outfit  of  large  evap- 
orators ana  crystallizing  dishes,  solution 
tanks  and  filter-presses  can  be  used.  The 
need  of  great  care  in  cleaning  these  out 
fur  use  on  different  materials  would  he  an 
excellent  feature  of  the  work,  to  be  con- 
trolled by  analysis.  By  eystematio  plan- 
niug^  the  laboratory  could  manu&ctnn 
from  thirty  to  sixty  substances  a  year,  in 
imantities  to  last  five  years;  at  the  end  of 
that  period  it  would  ha^e  supplied  all  its 
wants  and  could  begin  the  cycle  over  again. 
In  one  year  of  such  work  the  student  would 
gather  more  experience  than  a  factory 
would  ytdd  in  ten;  for  no  betoiy  ean  un- 
dertake to  slow  down  its  procedure  for  the 
benefit  of  a  novice. 

In  connection  with  this  laboratory  in- 
struction, the  usual  lectures  on  chemical 
technology  will  certainly  be  more  fruitful 
of  results.  Such  lectures  should  not  be 
(»mitted,  nor  anything  else  likely  to  broaden 
the  student's  acquaintance  with  facts.  In- 
deed, thess  leetures  are  able  to  supply  in* 
formation  not  ohtsioabls  in  the  factory, 
viz..  the  comparison  of  faetory  methods, 
and  the  deeper  principles  that  underlie  all 
technical  work  and  ara  taken  for  granted 
—  the  business  world  drives  them  home  with 
a  club.  Finally,  it  need  hardly  be  said 
that  frequent  visits  to  every  establislunent 
within  reach  should  be  a  constant  feature 
of  teebnologieal  training.  In  my  own  col- 
lege course  tiie  'frequent  visits'  material- 
ized just  once,  when  three  large  faotories 
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were  visited  in  the  course  of  two  hours— 
another  illustration  of  the  opUnufltt  of  ool> 

lege  catalogues. 

ACQUAINTANCE  WITH  CUBftBNT  CHEMICAli 
TBOUOBT. 

The  neoewity^  of  familiariaBg  atudenti 

with  new  facts  at  first  hand  is  self-evident, 
and  realized  by  all  conscientious  teachers. 
The  main  diMculty  would  appear  to  be  the 
aeoompliBhnient  of  the  tuk.  I  Imow  of 
only  one  method— to  weary  not  of  well-do- 
ing, and  to  keep  everlastingly  at  it.  Fre- 
quent meetings  of  students  and  instructors 
on  an  informal  bBsia,  be  it  a  aeminar  m  a 
'eheuieal  aociety,*  where  new  fiwts  are 
discussed  without  referf^iK  >^  to  tlieir  classifi- 
cation, comprehensive  lectures  on  recent 
progress,  essays  by  the  students  themselves, 
the  eorrent  nnmhen  of  joamalB  laid  out 
in  a  cozy  reading  room  in  the  laboratory 
(the  librarian  must  be  overcome  by  fair 
means  or  foul)— all  of  these  methods  per- 
aisted  in  for  two  or  three  yeaxa  will  wabre 
many  a  'complex  unknown'  oerehnl  ob> 
atruction.    Ad  a$tra  pw  atpmt, 

WHERE  TO  FI>n>  THE  TIME. 

The  ambitious  program  I  have  outlined 
now  calls  for  the  consideration  of  a  purely 
praetieal  problem  t  How  eaa  we  iind  the 
time  to  accomplish  all  thist  Even  aa 
our  courses  stand,  there  is  barely  time 
within  the  foor  years  at  college  to  complete 
the  minimum  of  eheniieal  work;  where  ia 
there  room  for  all  the  extra  lectures  and 
Inhnratory  exercisef?  that  a  really  thorough 
technical  preparation  would  seem  to  call 
forT  I  am  afraid  that  my  auggestiona  will 
contain  many  hmaiei. 

For  one  thinjr,  onr  (»oll(»£»e  aittlioritii's 
must  be  made  to  realize  that  the  main  es- 
aential  of  training  in  technical  chemistry 
ia  a  knowledge  of  ehemiatry.  This  iome> 
what  axiomatic  doctrine  is  liv  im  means 
universally  accepted.  Thus,  t)ie  choniical 
engineers  in  two  prominent  institutions 


(Columbia  and  Pennsylvania)  take  con- 
siderably less  chemistry  than  other  students 
in  chemical  branches.  Now  while  other 
topics  are  certainly  neeeaaary  and  valnable 
H.m^is  for  chemical  engineers,  there  nnst 
be  a  limit  somewhere.  The  main  problems 
before  even  the  chemical  engineer  are 
ehemical;  thoee  of  the  teacher  and  analyst 
8lm(»t  wholly  ao.  I  wDl  not  preaume  to 
outline  just  how  much  or  how  little  of  these 
extraneous  courses  .should  be  incorjjorated 
in  the  curriculum  for  technical  chemisLs, 
but  I  ahonld  like  to  venture  upon  the  prin- 
ciples  which  may  fitly  ^niide  those  more 
direetly  concerned  with  the  task.  I  ahonld 
»ay,  then,  that  the  question  should  be  con- 
ddered  upon  its  own  merita;  no  inherited 
prejudices,  no  educational  theories,  should 
staiui  in  til.'  way  of  the  prime  fact  that  in 
studying  chemistry  a  knowledge  of  chem« 
istry  domes  fbnL  The  proUem  of  general 
education  and  eultnre  mnat  not  be  allowed 
to  interfere  in  any  way;  where  cultural 
education  is  alao  sought,  the  time  needed 
for  it  mnat  he  debited  to  its  own  aoeoonl^ 
and  not  written  off  the  fiwhnieal  ealenp 
dar.  The  two  problems  arc  absolutely 
distinct,  and  have  no  business  with  ea(:>h 
other.  This  must  be  insisted  upon,  since  col- 
lege f  aeolties  are  only  too  prone  to  ignore 
it  altogether.  Better  for  a  college  not  to 
give  any  t^^ohnical  courses  at  all,  than  to 
play  at  make-believe  and  ruin  the  careers 
of  its  gmdoatea.  If  four  yean  at  eoUege 
are  not  enough  for  both  general  and  tech- 
nical education,  take  six  "i"ht  or  ten — bnt 
take  enough  to  do  the  work  thoroughly.  I 
would  say  alao  that  the  non-eheniical  sub- 
jects should  be  reduced  to  the  lowest  poe- 
sihle  fif^ures.  and  ebeniisfry  be  f,nven  the 
benefit  of  every  doubt.  Wherever  feasible, 
these  subjects  should  be  a  part  of  the  gen- 
eral education,  and  thus  serve  both  ends; 
sui'b  would  be.  >; .  g.,  Herman  and  French, 
physics,  fii"st  year  chemistry,  matbematies. 
etc.     The  cardinal  rule  should  alwaj's  be 
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kept  in  mind,  that  it  is  better  to  Imow  one 
fliag  wdl  liian  to  h«n  a  Mistering  of 

many  and  command  of  none.  We  must  not 
expect  to  see  in  each  of  onr  students  a 
Hebnliolts  or  a  Imd'wig  Mood;  if  any  ol 
them  are  destined  for  su^  Twsatility,  they 
■will  hnvp  little  need  of  our  poor  instrnction. 

One  solution  of  the  time  problem,  then, 
is  to  insist  that  enonfh  time  must  he 
granted,  and  all  extraneom  matter  redneed 
to  a  minimum.  By  the  same  token,  how- 
ever, it  behooves  us  as  conscientious  chem- 
ists to  do  our  best  to  shorten  the  time  re- 
quired for  our  own  snbijeet^for  benefit 
of  the  student,  it  might  be  observed,  not 
for  the  benefit  of  the  college  faculty.  By 
the  aid  of  one  further  heresy,  I  feel  able 
to  indicate  where  am  important  saving  of 
valuable  time  may  be  aeeomplished.  I 
would  abolish  from  the  curriculum  the 
study  of  qualitative  analysis,  the  ar(^-type 
of  anachronisms.  We  owe  a  tender  feeling 
to  the  kindly  nurse  who  brought  na  up 
carefully,  and  taught  us  the  dark  ways  and 
vain  tricks  of  the  phosphates;  but  our 
none  is  old  and  decrepit,  and  no  longer 
able  to  guide  the  toddling  atepa  of  tiie 
beginner.  It  will  not  be  difficult  to  prove 
this.  The  study  of  qualitative  analysis  is 
intended  to  give  knowledge  of  a  useful  art, 
and  apeeifie  exereiae  in  diemieal  thinking. 
It  aebierea  neither  puipoae. 

sTBCDuno  qvAunann  analysis  as  a 

U8IL8BB  Akr. 
Tlie  problem  of  systematie  qualitative 

analysis  as  taught  in  our  schools  is  to 
recogni2e  all  the  ingredienta  of  a  given 
mixture.  Aa  a  matter  of  fact,  however,  how 
much  of  tiiia  art  have  we  achieved?  We 
are  able  to  recognize  a  limited  number  of 
inorganic  adds  and  bases  under  special  cir- 
eumstanees;  and  the  instmetor  must  exer^ 
eise  great  self-restraint  not  to  make  his  un- 
knowns 'ton  hnrd.'  As  for  the  riircr  arids 
and  earths,  to  aay  nothing  of  the  vast  bulk 


of  organie  compounds,  as  well  aa  for  the 

commoner  adds  and  bases  in  the  presence 
of  these  latter  substances,  we  must  admit 
our  inability  to  follow  any  comprehensive 
'aeheme'  of  f*^^ytt^  The  analyda  of  audi 
mixtures  resolves  itself  into  a  series  of 
special  tests,  and  our  only  ehe<  k  upon  the 
correctness  of  tiw  anal^s  comes  tluough 
the  quantitative  necessity  of  finding  one 
hundred  per  cent,  of  the  ingredients. 
This  limitation  is  clearly  recopni?:fd  by  the 
professioinal  analyst.  Thus  the  chemists  of 
the  U.  S.  Geological  Survey  never  carry  out 
qualitative  analyses  of  the  rocks  th^  in- 
vestigate; they  assume  that  all  of  some 
twenty  or  thirty  ions  are  or  may  be  present, 
and  check  the  absence  of  any  one  during 
the  progress  of  the  qnantitatave  analysis. 
Nor  do  they  undertake  to  analyze  ooe 
single  sample  for  all  of  thcso  thirty  in- 
gredients; two  or  more  possible  ones  con- 
stitute a  group  that  is  examined  by  itMlf, 
without  reference  to  the  other  contents. 
Again,  the  analyst  is  seldom,  if  ever,  called 
upon  to  make  a  complete  analysis  of  an 
absolutely  unknown  brew;  on  the  contrary, 
be  is  nsualfy  aaked  to  estimate  eome  two  or 
three  ingredients,  whose  presence  is  either 
kuo«Ti  or  whfMse  absence  is  to  he  demon- 
strated. The  assayer  never  makes  other 
than  a  quantitative  analysis  of  gold  and 
silver  ores.  For  the  food  analyst,  all  is 
grist  that  comes  to  his  mill— moisture,  fata, 
carbohydrates,  proteids  and  ash. 

'Where  then  is  our  boosted  art  of  qualita- 
tive  analysiat  And  where  the  need  of 
dragging  every  ehemist  through  the  weari- 
some unknowns,  so  fearfully  and  wonder- 
fully made,  the  like  of  which  man  never 
saw  before  nor  will  again?  Wliy  spend 
from  two  hundred  to  four  himdred  valu- 
able hours  to  teach  an  art  which  does  not 
exist  T  At  the  same  time,  it  will  be  objected, 
the  numerous  qualitative  tests  referred  to 
must  he  learned,  and  a.s  well  this  way  as 
any  other.  Not  so;  the  important  qoalita- 
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tivo  reactions  of  all  the  important  sub- 
stances should  be  studied  in  the  first  in- 
stance, when  the  substances  themselves  are 
8tadi«d— not  be  kept  im.  im  for  a  '^frtem* 
Atio'  comae.  In  the  lahontoiy  inetrnotifm 
in  flpmentnrj'  ehcuii'^try  Time  can  be  found 
for  tlie  methods  of  recogniiimg  the  acids 
and  tlie  metals  the  student  works  with, 
while  he  ie.wovking  with  them.  We  mnat 
counteract  our  mania  for  subdivisions  and 
classifications,  and  teach  chemistry  as  a 
unit.  To  be  sure,  the  regular  'scheme'  for 
the  metala  and  acids  n  a  tuef  nl  thing  oeoo* 
sionally,  and  students  ought  to  be  fflnuliar 
with  it;  but  it  caji  be  taufjht  in  one  week 
to  any  student  having  a  fair  supply  of 
analytieal  reaetiona  among  his  mental  bag- 
gage. I  would  teach  these  reactions  by  <he 
side  of  a  course  in  chemical  preparations, 
rather  than  in  a  course  by  themselves. 

QUAUTATTVE  ANALYSIS  AS  AN  INFEBIOB 
OiaCIFUNB. 

The  intrinsic  valne  of  qvalitative  anal- 
ysis is  thus  seen  to  be  small.  Its  pedagogic 
merit  is  not  much  greater.  As  a  matter  of 
fact,  teachers  know  only  too  well  that  it 
reqtiiree  herculean  exertions  on  their  part 
to  pievent  stndenlB  from  rnahing  through 
the  course  mechanically.  The  majority  of 
text-books  are  the  merest  skeletons  of  out- 
lines, omitting  a  vast  htilk  of  detaOa  'be- 
cause they  interfere  with  a  clear  grasp  of 
the  subject.'  One  is  stronsrly  reminded  of 
the  way  Latin  is— or  used  to  be— taught: 
the  object  being  to  reproduce  ita  literature 
and  eoltore,  the  literature  and  culture  are 
left  out  to  have  more  time  for  the  syntax. 
So  with  qualitative  analysis :  the  object 
being  to  train  analysts,  tlic  analytical  facts 
are  left  out  to  have  nunc  time  for  the 
system.  Nor  are  we  alme  in  our  troubles ; 
permit  me  to  quote  from  the  recent  vice- 
presidential  address  of  Professor  W.  H. 
Ftedjn  to     British  Aasoeialion  t* 

^Britiah  Aaao^Hon  Raportt,  ISOQi  Of.  Sfli- 
mttfX,  m  XII.,  p.  €41,  IMO. 


"It  haa  always  seemed  to  me  that  the 

lonf;  course  in  qualitative  analysis  which  in 
usually  considered  necessary,  and  which 
generally  precedes  the  quantitative  woik, 
is  not  the  most  satisfactory  trailing  lor  a 
student.  There  can  be  no  doubt  that  to 
many  students  qualitative  analysis  is  little 
more  than  a  mechanical  exeruise ;  the  tables 
of  aeparation  are  learnt  by  heart,  and  every 
substance  is  treated  in  precisely  the  same 
manner;  such  a  course  is  surely  not  calcu- 
lated to  develc^  any  original  facility  which 
the  student  may  poasess.  •  •  •  I  queaticn 
whether  any  rally  competent  teacher  will 
be  found  to  recommend  this  system  as  one 
of  educational  value  or  calculated  to  bring 
out  and  train  tiie  fscully  of  original 
thought  in  sfcodents." 

With  this  quotation  I  am  content  to  rest 
my  case. 

-WBAT  gBAllt  WS  MllMiniTUn  FOB  Itl 

One  important  question  remains.  The 
art  of  testirif^  unknown  substances  must 
always  be  an  integral  portion  of  the 
diemist's  outfit;  if  tiw  present  ooune,  de- 
signed for  that  veiy  end,  fails  to  teach  i^ 
what  alternative  have  we  to  offer!  The  plan 
I  venture  to  suggest  may  be  found  worth  a 
trial. 

I  propose,  first  of  all,  to  annul  the 

divorce  of  chemical  analysis  and  oheinical 
preparation.  Many  colleges  now  introduce 
quantitative  experiments  into  their  begin- 
ner'i  course,  an<sh  aa  (I  quote  in  part  from 
a  circular  issued  by  a  conference  of  teaehp 
ers  at  Chicago  in  1896")  :  definite  propor- 
tions by  volumetric  methods,  multiple  pro- 
portions from  tiie  o^gm  evolved  from 
potaaaium  chlorate  and  perchlorate,  equiva- 
lent weisfht  of  zinc,  weiijht  of  a  liter  of  air, 
water  of  crystallization  in  copper  sulphate 
(both  stages),  neutralieaticn  of  normal 
aeida  and  boaes,  etc.  If  akng  with  these 
qnantitafive  experiments  the  student  i?; 
also  taught  Uie  descriptive  features  and 
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fjualitative  tests  of  the  substances  studied, 
as  well  Ha  the  fundaiueut&l  facts  of  phys- 
ical ebemiitiy  (alao  reoommended  and 
elaborated  by  the  Chicago  conference),  I 
should  say  that  there  we  had  a  course  emi- 
nently satisfactory.  If  time  permits,  a 
year  m^t  be  apent  with  great  profit  on 
tliia  work.  Tben  should  come  a  course  of 
the  same  general  order,  but  more  difficult. 
Starting  with  a  metal,  a  mineral  or  some 
teehnieal  prodnet,  the  atadent  durald  pre- 
pare a  seriea  of  aalta  or  other  compounds 
of  some  ten  or  more  metAla.  Ho  should 
study  the  problem  of  obtainini;  the  desired 
componnds;  aabmit  his  plans  to  the  in- 
stmetor  for  eritieiaBft;  piepan  hia  aaV 
stances,  and  analyze  them  qualitatively 
and  quantitatively.  The  analyses  should 
not  be  complete,  but  merely  for  effective 
puvily  and  nndenrahle  impurity;  fw 
economy  of  labor  should  be  taught,  and  no 
work  done  that  is  not  of  direct  value  under 
the  given  circumstanceB.  By  a  proper 
adeetion  of  material,  the  teadier  will  be 
able  to  present  to  his  pupils,  during  two  or 
three  terms,  all  of  the  important  qualita- 
tive and  quantitative  methods  of  separa- 
tion. Nor  ia  it  neeessary  for  eaeh  atadent 
to  do  exactly  the  same  work;  indeed,  I 
sho'ild  call  it  undesirable.  Students  would 
then  learn  from  each  other  as  well  as  from 
the  teaeher,  and  a  laboratory  'atmosphere' 
wonid  then  be  eveaied  where  atndanta  may 
learn  by  a  process  of  cutaneous  absorption 
—as  they  seem  to  do  in  (lermaiiy.  The 
work,  moreover,  Khould  be  reported  regu- 
larly in  tba  aoeompanying  soninar;  ewv 
rent  and  older  periodical  literature  should 
be  searched  for  additional  information 
bearing  on  each  student's  topics;  innumer- 
able little  opportnnitiea  fm  reaeareh  will 
preaent  themselves,  and  tiie  moat  ou^  to 
be  made  of  them ;  a  well-planned  course  of 
lectures  should  parallel  the  laboratory 
work  and  expand  ita  honaon,  for  the  whole 
field  of  ehemiatiy  eoxmot  be  reviewed  in 


the  laboratx)ry  ;  and  then,  I  venture  to 
believe,  the  iuHtructor  wiU  have  a  class  of 
interested,  if  not  enthtudaslae,  stodenta. 
Special  schemes  of  separation,  fhe  '  system- 
atic' analysis  now  so  widely  current,  the 
examination  of  milk  and  honey,  can  then 
be  tanc^t  aa  tiie  apedal  thinga  they  are, 
and  made  to  take  their  proper  plaoes  in 
the  eoooiomy  of  diemistry. 

In  conclusion,  allow  me  to  siunmarize  the 
propeaitiona  I  have  tried  to  maintains 

1.  The  praolicing  chemist,  be  he  teaeher, 
analyst  or  manufacturer,  is  of  one  kin. 

2.  For  that  reason,  the  training  for 
these  profeadona  ought  to  be  identieal  for 
sevwA  yean,  aft  leaat 

8.  At  present  this  training  is  inadequate. 

4.  There  is  needed  a  much  broader  foun- 
dation in  pure  ohemistiy. 

5.  Tb»  'nhemioal  inatinet'  nee^  enltiTa- 
tion. 

6  Analytioal  training  should  be  general 
rather  than  special. 

7.  The  college  should  establish  6ona- 
fidt  eomnea  in  prepantiooia,  on  a  working 

scale. 

8.  Acquaintance  with  oorrent  thooi^t 
must  be  fostered. 

9.  Time  must  be  made  for  this  program 
by  cutting  off  all  but  the  moot  important 
non-chemical  topics. 

10  Time  can  also  be  saved  by  eliminat- 
ing qualitative  analysis,  because  it  is  use- 
leaa  as  an  art  and  indfidoit  aa  a  diaoi« 
pline. 

11.  The  place  of  qualitative  analysis 
should  be  taken  by  properly  organized 
laboratory  couraea. 

Perhapa  it  will  be  beat  to  leave  the 
twelfth  and  last  eooelnaimk  to  ^  eharity 
of  my  hearers. 

Abtuub  Laohman. 
UmmsiTT  or  Onooii. 
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aClENTlFW  BOOKB. 
A  Lahoraiory  iiamtdl  of  BoUmifi  OutUnM 
and  Direcliort^  fur  Laboratory  and  Field 
Work  in  Botany  in  Secondary  Hchools.  By 
Ons  W.  Oaldwbll.  FLD.  N«w  Tork,  B. 
Appleton  &  Company.  1902.  Pp.  ix-|-l07. 
This  litttr  hook  has  for  its  chief  charnetor- 
ibtic  a  aerious  though  perhaps  not  wholly  t»uc- 
oeeaftU  Attraipt  to  give  organisAtion  and 
direction  to  elementarv  work  in  plant  ee«lofry. 
Certainly'  the  author  desarvea  credit  for  mak- 
ing tlM  attempt,  for  eeology  will  not  be  on  a 
sure  footing  in  secondary  eduontion  until  it 
becomes  organized,  and  until  the  problems 
which  are  set  have  a  definite  character,  and 
aM  eonunensiurate  with  the  mental  ability  of 
secondary  students.  Ah  u  prptieral  criticism 
pertinent  to  this  remark  we  would  be  inclined 
to  say  tiiat  aome  of  the  woik  indieatfld  ia  aol 
atwve  the  abilities  of  studonts  in  thn  oarlior 
graiks,  notably  work  in  aeod  distribution  and 
the  U1h»;  while  othar  paria  of  it  ai«  beyond  the 
opportunities,  certainly,  if  not  the  general 
intelligence  of  secondary  students.  At  least, 
this  is  the  feeling  that  the  reviewer  has  in 
regard  to  the  atudy  of  the  eoology  of  plant 
societies. 

The  work  is  divided  ifito  two  parts,  con- 
sisting of  six^jT'two  and  ferty^ftve  pages, 

respectively,  the  first  dealing  with  plants  at 
work,  the  aeoond  with  the  structures  of  plants 
aa  tfaeiy  have  developed  in  relation  to  the  prob- 
lama  of  nutrition  and  reproduction.  Ex- 
amining the  second  part  at  once,  we  do  not 
notice  that  it  deviates  notably  from  the  treat- 
ment of  planta  in  the  'type  course'  tis  out- 
lined in  a  pood  many  text-books.  We  feel 
that  the  author  has  not  indicated  sufficiently 
dearly  a  definite  line  of  thought,  nor  has  db 
made,  in  some  instani^r^n,  the  be^t  choicf-  of 
material.  This  appcmrs  notably  in  the  treat- 
ment of  the  Hepatiae,  among  which,  as  every 
botanist  knows,  we  may  find  as  interesting 
and  instructive  a  scries  of  types  bearing  on 
the  general  features  of  the  evolution  of  the 
plant  body,  as  may  be  found  in  the  whole 

plant  fsrripo.  Thf  study  of  surh  mntrrial 
may,  we  believe,  very  profitably  be  substituted 
for  lhat  suggested,  vis.,  that  of  Marehantia, 
a  by  no  meana  latisfaetoiy  type  for  the  group 


when  standing  alone,  on  account  of  its  very 
hil^  degree  of  qweiaiUkation. 

Turtiiiij?  to  the  first  part,  we  nmy  c<.ni?IJer 
it  as  a  guide  to  laboratory  and  held  work 
made  necaisaiy  by  a  previously  published 
WOI^  Oonlter's  *Plniit  Relations,'  and  it  has, 
amonp  others,  the  merit  in*  pnrtitnilar  that  it 
puts  the  material  and  problems  in,  for  the 
most  part,  fairly  definite  form.  The  reviewer 
rnnnot  admit  to  have  been  won  over  yet  to 
belief  in  a  course  in  ecology  as  an  elementary 
couse  for  tibe  seoondaiy  sohooL  He  thera- 
foro  seas  much  more  to  criticize  than  is,  per- 
haps, wholly  justified  except  upon  general 
grounds.  Such  criticism  applies  therefore 
1  i  :l  V  to  the  subject  matter  rather  than  to  the 
lM>jk  before  liim.  For  example,  one  is  almost 
oppressed  by  the  amount  of  knowledge  which 
a  student  mmt  be  assuiiieil  to  have  in  order  to 
explain  ecological  problemn  placed  before  him. 
The  work  beotHnee,  then,  merely  observatiooaU 
or  a  mass  of  unsmtwerable  qoastioiis.  If  the 
fomier,  better  in  the  elementary  school ;  if  the 
latter,  better  that  it  should  be  a  subsidiary 
part  of  the  course  rather  than  the  backbone, 
so  to  speak.  Again,  it  would  yesm  that  the 
resului  which  accrue  from  a  lesson  do  not 
always  justify  the  amount  of  material  used. 

The  author  that  seta  before  himself  the  task 
of  indicating  problems  in  question  form  has 
not  chosen  the  easiest  one.  Good  questions 
are  good  things — among  the  best  mouis  to 
stimulate  and  guide  the  thought  of  the  stu- 
dent. In  this  particular  Dr.  Caldwell  has 
done  welL  The  qu^tions  are,  for  the  chief 
part,  within  the  rsnga  of  the  student,  and 
direct  the  mind  from  one  observation  to  an- 
other in  a  satisfactory  manner.  The  form  of 
the  questioik  is  sometimes  unfortunate  pedr 
iiK'»>ri'-ally  considered.  'Could,'  intrixluoing 
a  question,  involves  deduction  unneoessarily, 
that  ia,  where  the  inductive  method  is  tha 
only  sure  one  for  the  beginner  at  least. 

The  outlines  will  have.  too.  a  ntimulatinp  ef- 
fect upon  field  work,  which  should  thereby  b© 
enhanced  in  value.  This,  by  the  way,  is  a 
feature  of  nir-rit  in  the  seoond  part,  in  which 
field  study  is  suggested  and  outlined,  as  for 
example  in  eonnection  with  the  Algm, 

An  introduQtoiy  dia|iit«r  containing  soms 
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suggestions  for  tb«  equipmeat  of  the  labora- 
tory, and  liw  ua^  of  tbs  nnoroecope,  with,  at 
the  end  of  the  volume^  referenee  lists  of  deal- 
era  and  matorluls.  romplete  the  volume,  and 
increase  its  uisefulueas  for  secondary  teachers 
and  atudents,  to  whom  it  is  on  the  whole 
no  meana  ill  adapted.     Fiuxas  £.  Luim 

The  Oyelopetfia  of  Amtrieah  Hortimltwn, 

By  L.  H.  "Rut.KY  tind  Wimtki  m  MirxEK. 
Comprising  suggestions  for  cultivation  of 
lK>rtieuIt«iraI  plants,  descriptiona  of  the 
species  of  fruit8»  vegetables,  flowers  and 
ornamental  plants  sold  in  the  United  States 
and  Canada,  together  with  geographical 
and  bii>frraphical  sketches.  VoL  IV.,  R-Z. 
Xew  York,  The  Macmilian  CompnTiy.  1002. 
Pp.  3C3a+ 1487-2016;  pi.  31-60;  ff.  206O- 

seoo. 

Professor  Bailey  is  to  he  congratulated  on 
the  completion  of  a  work  that  will  1oq£  stand 
as  one  of  die  inouuttienta  of  liortiouItQral 

progress,  useful  alike  to  the  gardener,  the  stu- 
dent of  cultivated  plaiitt*  and  the  seeker 
after  general  iuformatiuu  relating  to  such 
plants. 

Tbr  t.n-k  he  set  himself  was  a  hard  one,  for 
unless  arbitrarily  limited  the  field  is  a  large 
one,  the  detaib  intergradinff  and  of  unequal 
importance,  and  almost  every  step  is  beset 
with  uomenclatorial  and  other  pitfalls,  be- 
tween whidk  a  safe  course  is  all  but  impossible 
because  so  many  of  the  (iifficultics  admit  of 
only  subjective  solution  which,  when  opinions 
differ,  cannot  please  every  one.  With  the 
good  jndgnient  1>ut  positive  aetion  for  whidi 
he  is  noted,  he  has  handled  elaborate  qucs- 
tions  conscrvativoly  and  as  consistently  as 
eould  be  expected,  oonsidertng  that  the  sev* 
eral  articles  have  been  written  by  many  per- 
sona whoee  opinions  could  hardly  be  reduced 
to  a  uniform  level  on  any  matter  of  policy. 

Tba  more  notable  parts  of  the  concluding 
volume  ore  thi-  editor's  jireface,  inclu<lini?'  a 
history  of  the  planning  and  execution  of  the 
wodc  and  an  outline  for  proposed  supple- 
ments, and  (he  article?*  on  railroad-gardening, 
Rhododendron.  Hibca,  Rosa  and  rose,  Suhus, 
Salvia,  8axifraga.  SeiUa,  Svdum,  seedage, 
SelagintXta,  8§ntp0rvi9umt  dtmbbeiy,  SotltuMj 


Spiraa,  spraying,  storage,  strawberry,  5i/rjnpa, 
tomato^  trauplanting,  trees,  Tulipa,  Ulmus, 
Vacemiumt  Tegetahle  gardening.  Verbena, 
Viburnum,  village  improvement,  vines,  Viola 
and  violet,  Vilia,  walnut,  wild  garden,  winter 
proteetion»  and  Zea.  W.  T. 

The  dcience  of  Penology:  The  Defence  of  So- 

eieiv  againtt  Orm*.   By  Hehry  M,  Bom. 

New  York  and  London;  G.  F.  Ptttiuun't 

Sons.    IdOl.  Pp.459. 

The  autlior  of  thia  book  approadiea  his  sub- 
ject from  the  practical  rather  than  from  the 
scientific  side,  as  is  indicated  at  the  outset 
by  the  fact  that  ho  ia  a  member  of  the  Board 
of  Public  Charities  and  of  the  Committee  of 
Lunacy  of  the  State  of  Pennsylvania.  He 
makes  no  pretentious  claims  to  originality; 
he  wishes  simply  to  'eoilate  and  ^tematiae' 

what  others  have  done  with  a  view  to  awaken 
a  wider  interest  in  the  rational  treatment  of 
criminals  and  to  assist  tiioae  i*1m>  nuke  and 
execute  the  laws  against  crime.  The  really 
interesfinp  anil  significant  point  nhont  the 
book  is  that  in  a  work  which  thus  'aim^  ut 
practice'  and  is  written  by  a  practical  man, 
the  standpoint  of  those  who  during  the  last 
quarter  of  a  centuzy  have  sought — amid  the 
ridicule  of  practical  men — to  put  erimin<doe7 
on  a  scientific  basis,  is  definitely  accepted, 
and  accepted  almost  as  a  matter  of  covirae. 
It  is  sufficient  to  mention  the  headings  of  the 
three  sections  into  which  the  book  is  divided: 
Diagnostics,  Therai)eutics  atid  ITyjrienics. 
In  other  words,  from  a  book  to  which  is  at- 
tached the  old-'faBhioned  label  of  'penolcnr/ 
the  subject  of  punishment  is  simply  nmitted 
altogether.  M  one  point,  it  is  true,  the 
author  would  appear  to  admit  the  idea  of 
punishment  in  so  far  as  it  may  be  of  thera- 
peutic value,  but  on  the  whole  he  has  nothing 
whatever  to  say  to  it.  "Oriminal  codes  as 
they  Bxht  are,"  he  states,  "in  the  light  of 
twentieth  century  intellipenee.  a  conglomer- 
ation of  penalties  of  various  degrees  of  atroc- 
ity, irrattonalitgr,  absurdity  and  inutility. 
They  are  the  relics  of  blind  social  ?it  min- 
gles against  social  evils,  useful  cliiefly  as 
antiquities,  to  be  collected  with  thumb^oremk 
iron  boots,  radcs,  and  torture  wheels  in  mu- 
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aeoiiiB.    To  provide  an  effieient  sabatitute  for 

these  codes,  to  enunciate  the  principles  upon 
wbicii  a  successful  defence  of  society  against 
orime  must  be  conducted  and  the  abolition  of 
criminality  accomplished,  is  (he  special 
province  and  objfH-t  of  penology.  *  *  *  Tlie 
■upreiue  object  of  penology  is  to  prevent 
onme,  not  to  pmiidi  fov  it.  It  is  aimilar  to 
the  aeiciirp  of  nieilicine  and  surppry  in  thnt 
its  province  is  not  only  to  cure  specific  cases 
of  disease^  but  alM  to  prermt  the  8«n«aia, 
recurrence  and  spread  of  disease."  In  this 
yeary  radical  statement,  and  in  his  assertion 
tliat  'criminality  is  a  prerentable  and  curable 
disease,'  Mr.  Boies  goea  fmtliBr  than  moat  ad- 
entifie  rriminologists  are  proparpd  to  po.  His 
absorption  in  hia  own  subject  also  leads  tbe 
author  at  tuuea  to  tagaid  the  eUmination  at 

criminality  as  the  main  end  for  whieh  the 
etate  exists,  and  to  advocate  unhesitating^ 
•tTCDUoua  measurea  of  aomewhat  dubiotn 
character,  such  as  forbidding  the  marriage  of 
various  classea  of  oriminala  and  even  oastra- 
ting  them. 

It  must  be  said  that  the  general  tone  of 

the  bfiok  is  distinctly  r^op-irmf io,  and  the  a^i- 
thor  seldom  appears  wUlmg  to  admit  that  any 
qvaataon  can  have  two  aides  to  it    He  makes 

few  refercnecs  to  authorities,  and  it  may  be 
gathered  that  his  estimates  as  to  the  com- 
parative Talnea  of  authoritiflB  are  aomewhat 

nneritieaL  At  the  same  time  Mr.  Boies  has 
written  a  distinctly  useful  book.  Ilo  may  be 
described  as  a  disciple  uf  Terri,  adopting  the 
aame  broad  sociological  standpoint  as  the 
eminent  Italian  author  and  making  an  at- 
tempt to  adapt  Fern's  principles  to  American 
conditions.  It  may  be  added  that  the  book 
hn.s  been  admirably  i)r<>dueed  by  the  publisher, 
and  shows  a  praiseworthy  absence  of  inac- 
enraetaa  and  miqmnta. 

Hatbmck  Euia. 

80IBNTIFW  JOURNALS  AND  ARTICLES. 

The  BoianieiU  Oas«ffe  for  April  eontatna  a 

continuation  of  Professor  Frederick  C.  New- 
combe's  paper  upon  'The  Rhcotropism  of 
RootSi*  It  will  be  completed  in  the  May  num- 
ber, when  the  principal  results  will  be  noted. 
Hr.  John  Donnell  Smith  publiabea  hia  SSd 


paper  under  iba  general  tide  'TJndaaeribad 

Plants  from  Guatemala  and  other  Central 
American  Republics,'  including  descriptious  of 
about  twenty  new  species,  and  alao  of  n  aeir 
genus  {Donnellia)  of  the  ConuneliaaoaH^  by  OL 
B.  riarkc.  Accompanying  the  paper  are  two 
dotjblo  page  plates  by  C.  £.  Faxon.  Miss  Alice 
Eastwood  eondttdee  her  'Deaeripdve  List  of 
Plants  colloctwl  by  Dr.  F.  E.  Bbisdpll,  at 
Nome  City,  Alaska,'  describing  new  species  of 
Jferlancia,  Padietflbm,  Pinguicula.  and  Asttr. 
Hr,  S.  B.  Copeland  discusses  Haberlandt's 
*Npw  Organ  of  Conocephalu^,'  which  he  hat 
onllc<l  a  substitute  hydathodc.  Mr.  Copeland 
shows  that  there  is  nothing  very  stirpriaing 
or  remarkable  Iti  the  In^invtor  of  the^e  stnif- 
tures,  and  that  they  are  essentially  similar  to 
snch  as  the  aame  condition  pradaces  ia  many 
phinta,  the  eooditiona  being  enxas  of  moistvie. 

The  American  Naturaliai  for  April  begins 
with  an  article  by  Henry  F.  Osbom  on  'Borno- 
plosy  08  a  Law  of  Latent  or  Potential  "Bomalr 
ogy,'  homoplasy  being  the  indaiwadflint  similar 
development  of  homologous  organs  or  regioTW 
giving  rise  to  similar  new  parts.  Applying 
this  is  to  the  teeth  Ftotasor  Osbom  finds  ^t 
gimlliir  eusi>s  have  been  developed  in  tmrchatcd 
rnaiiinmla  in  different  parts  of  the  world,  and 
that  there  is  some  underlying  principle  i^idi 
determines  in  a  measure  the  course  of  evolu- 
tion. Ales  Ilrdlicka  presents  some  'New  In- 
stances of  Compltitc  Division  of  the  Malar 
Bone,  with  Notes  on  Incomplete  Division.'  un>i 
Herbert  P.  Johnson  describes  'Collateral  Bud- 
ding in  Annelids  of  tbe  Genua  TtypanosyliU' 
Thia  method  ia  considered  as  an  advanoe  over 
linear  budding  and  the  genus  as  representing 
the  moHt  highly  specialized  mode  of  asexual 
reproduction  among  annelids  J.  B.  Jobnstoii 
and  Surah  W.  John.son  discuas  *The  Course  of 
the  Blood  Flr>w  in  Lmnhricns'  in  some  dr-tnil, 
stating  that  their  experimenta  give  no  support 
to  the  idee  ^t  there  is  s  more  or  leas  oompleta 

srcniental  eirenlMtion  in  the  {P'nuS.   The  nOtSS 

and  brief  reviews  are  numerous. 

The  American  Museum  Journal  for  April 
containft  an  account,  with  illustrations,  of  an 
e.xhihit  of  hinU'  bills,  feet»  taila,  vrings  and 
feathers*  designed  to  illustrate  tenna  used  in 
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ornithology,  vrell  n3  to  call  attention  to  the 
connection  between  Um  foim  and  function  of 
tiMS»p«Tt&  A  eoliiw  of  ketuM*  «n  tiie  bixdi 
of  spring  is  announced.  Tho  Supplement  is  a 
'guide  leaflet'  to  tbs  collection  of  baskets  from 
the  graves  of  the  aneiettt  ltidMiiB  of  poutbeeat- 
ern  Utah,  which  comprises  the  oldest  known 
baskets  from  this  oontuMnt. 

The  Popular  Science  Monthly  for  May  opens 
with  a  discussion  of  'The  Electronic  Theory 
of  Electricitar'  by  J.  A.  FlemuiKi  while  •  re- 
view of  the  'Sulfuric  Acid  and  Its  Manufac- 
ture by  Contact-process'  is  given  by  R. 
Kneitsch.  Carl  H.  Eigenmann  considers  'The 
Physical  Basis  of  Heredity,'  concluding  that 
the  chrotuatic  threads  are  the  carrierB  of  hered- 
itary power;  the  article  is  very  clearly  written 
and  enlivened  with  touches  of  humor  bete  and 
tl.'  IT.  'Children's  Vocabularies'  are  discussed 

M.O.  and  H.  Gale,  who  show  that  these  are, 
emn  for  very  young  ehildien,-mudi  more  eK- 
tensive  than  is  generally  imagined,  and  that 
they  larf?ely  depend  on  what  the  children  wish. 
Ilavelock  Ellis  presents)  an  article  on  'Mescal: 
A  Study  of  a  Divine  Plant,'  giving  in  detail 
the  results  of  some  experiments,  and  deciding 
against  it  as  a  therapeutic  agent.  'Infectious 
Dieeaose*  and  their  poasible  eai«  is  hf  Alfred 

Springer  and  'The  Relations  of  Electrically 
charged  Molecules  to  Physiological  Action'  by 
Jaoqaea  Loeb,  wlule  A.  8.  Pat&aid  dnaxibea 
'An  Aftavnoon  at  Chelles  and  the  EarliMt  Evi- 
danoea  of  Human  Industry  in  France.' 

Harper's  Magazine  for  'May  contains  an 
article  on  'Marine  Fish  Destroyers'  which 
fairly  teems  with  erroneous  statenMnta  and 

misleading  deductions.  It  Ih  only  necessary  to 
cite  Dinosaurs  one  himdred  feet  in  length, 
with  a  height  of  thirty  feet  and  a  thi^  bono 
eight  feet  high,  Moeasaurs  seventy-five  feet  in 
length,  and  Zeuglodonts  with  limbs  unknown, 
to  show  the  exaggerated  style  of  statement 
Tba  hageet  Dimaanr  aetuallj  nHasnred  falb 
inBidc  of  seventy-five  feet,  and  the  larprest 
femur  found  is  six  feet  eight  inches  long,  and 
but  a  etngle  one  of  this  sixe  has  ever  oome  to 
light.  Few  Mosasaurs  reached  a  length  of 
forty  feet  and  the  vast  majority  are  under 
twenty-five,  while  the  limbs  of  Zeuglodon  are 


known.  The  misleading  deductions  are  as  to 
the  amount  of  fish  destroyed  by  these  animals, 
the  writer  not  taking  into  aeoount  the  fact  that 
it  I.s  by  no  nieuns  iiroveJ  (hat  all  these  extinct 
animals  lived  so.  extensively  on  fish  as  is  stated, 
and  that  it  u  not  at  all  probable  that  tiiaiy  M* 
quired  a  hearty  dinner  every  day,  much  Iwa 
ohtninr-d  ouc.  "Worst  of  nil  ia  the  inference 
that  smue  ho  many  tiahes  perish  from  natural 
enemiee  it  makee  no  differance  how  many  man 
captures,  nor  does  it  do  any  good  to  pass  laws 
for  their  protection.  Aside  from  the  universal 
deoreaae  of  anadromooa  flahea  whidfat  are  pai^ 
ticularly  open  to  the  attacks  of  n>an  we  have 
tho  notable  decrease  of  the  whitefish  and  Lake 
Trout  of  the  Great  Lakes,  the  noUoaable 
dimiii  i  tu  II  in  the  size  of  mackerel  brought  to 
market  and  the  faet  that  the  halibut  fishery  is 
now  prosecuted  at  depths  and  distances  once 
undreamed  fl£  It  would  hardly  bo  naeanaaiy  to 
notice  this  paper  at  length  but  for  the  fact  that 
the  position  and  titles  of  its  writer  give  undue 
weight  to  ita  atatementa  in  ti»  mind  of  the 
reader,  while  its  publication  in  a  jrapular 
magazine  spreads  it  broadcast  and  causes  it  to 
be  read  by  hundreds  who  will  not  know  that 
there  ia  quite  anoAar  aide  to  the  aubgaoL 

BOOIJmMB  ASD  A0ADMKIE8. 
A  PAcniTO  BBcnoif  or  thb  Ammour  mathi- 

MATicAL  socirrv. 

The  mathematicians  of  the  Pacific  Coast 
held  a  meeting  in  San  Fraaeiaoo  on  Hay  8 

and  formally  organized  the  second  Section 
nf  tho  American  ^fathematical  Society,  to  b* 
kuowu  the  Pacific  Section.  The  following 
officers  were  elected :  Professor  Irving  Strings 
ham.  Chairman;  Professor  G.  A.  Miller,  Secre- 
tary; Professor  R.  £.  Allaidice,  Dr.  E.  J. 
Wilo^naki  and  Ihe  ooeratary,  program  com- 
mittee. The  following  papers  were  presented 
during  tho  two  sessions  of  the  Section: 

'  On  a  Linear  Transformation,  with  some  Geo- 
metrical applications ':  PtofsSBOr  R.  B.  AUABOM^ 
Staaford  University. 

*A  Movemant  whose  OsntrodM  are  Cables  * :  Dr. 
K.  M.  Blake,  University  of  Cr.lif  rina. 

'  On  the  Determination  of  the  Analytic  form  of 
the  IMstanee  between  two  Points  fay  mnoa  of  Dis- 
tance Relations':  Professor  H.  F.  Buohrldt, 
Stanford  University. 
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'A  CanoDical  Jorm  of  the  Binaiy  Sextic  ':  Pro- 
f^Mor  H.  W.  Hasksll,  Unlvtnitjr  «f  California. 

'  ronstrurfivc  Thonrr  nf  the  Unif»ir«nl  Tubic  by 
Synthetic  Methoa»  ":  Dr.  D.  N.  Lkiimk-H,  Univer- 
■Ujr  of  CliUfornia. 

'Al(;ebruic  Ucbition>t  anions  the  Intcfgrala  ftiul 
the  KMncibilily  of  Linear  DilTerentUl!  BqiU* 
tion>  r  Dr  Saul  EPhTtKX,  Oottingen.   (By  title.) 

'  Tlie  LimiU  of  the  Minima  of  Definite  Temaiy 
Forms Dr.  J.  H.  McDojfAio,  UoiTwrMty  of  0»M- 
fomia. 

■A  Short  Method  of  Dwivfaig  Oaeulating  Ele- 
ment* of  the  lisjor  Pbueta*:  Profeieor  A.  0. 

LKtiKCHXEB,  University  of  California. 

'On  the  Qronpe  of  tienus  Otie':  Mr.  W.  A. 
MAKKiffo,  SUnford  Vniveraity. 

*  Determination  of  nil  the  Groups  of  Order  p", 
whieh  include  the  Abeliui  Group  oi  Order  p"*-' 
ftod  of  type  O,  I,  1.  )  •»  Pnrf«^r  O.  A. 

;Mn,t>:n.  Sliitifoiil  rni\frhUy. 

'  On  the  Non  Abelian  Group*  in  which  every 
Sal«i«ttp  It  AbetUn Dr.  H.  C.  ll«aBHO^  8tMl- 
ford  I'nTrpriity. 

'Dynamic  Effect  of  Stationary  Waves  on  Im- 
awfMd  BodlM'!  Mr.  P.  O.  Mintntra,  Ofllitngn. 

(By  title.) 

'Concerning  Qimdruple  .Systems':  Dr.  T.  M. 
PCT.XAM,  University  of  California. 

'A  Synthesis  of  Ortbogoul  Sub«tituUoiu ' : 
Professor  Ihvixo  Stkixgiiam,  Unireriity  ol  Cidi* 
fornia. 

'  Cougmencee  Defined  bj  Fuoetioae  of  two  Com- 
plex V«ti«ble« ':  Mr.  A.  W.  Wbititet,  UniTcrnl^ 
of  California. 

'  Geometry  of  the  Covariants  of  *  Binary  Sya- 
tcim  of  linear  Rbmogeneoiu  OMenatial  XqoA' 
tion*':  Dr.  E.  J.  WlLOSIHaXI,  Uniwrit^  «f 
California. 

Aceording  to  the  By-l4tW8  adopted  by  the 
Beetion  there  will  be  two  tneetin^^  |)er  year — 
one  in  May  and  the  other  in  Deeembor.  Theae 
meotitifp"  an*  to  be  held  in  or  near  San  Fran- 
cisco. The  tirst  iScctiuu  of  the  American 
MatlieniaticBl  Soeietgr,  known  as  the  Obiei«o 

Sectinn,  wn«!  organized  in  1897  nnd  niso  hnHs 
two  meetings  per  year.  Tb©  Society  holds  four 
meeting  per  year  at  Cotimbia  University  in 
addition  to  a  sunuiier  meeting,  which  has  gen- 
erally been  held  in  connection  with  the  meet- 
ings of  the  American  Association  for  the  Ad- 
Tancemoit  of  Seteooe.       G.  A.  lffi.iiW>, 

5eerv^ary. 


A^NTUROPOIXKUCJIiL  SOaSTT  OF  WA8HIXCTO.N. 

Thk  828th  meeting  waa  held  Ifavdi  11.  A 

]ir««entation  of  casts  of  the  Neanderthal,  Spy 
iiin!  KiiL'i-i  skulls  T:i!i'io  by  PrestdMit  W. 
Ji.  Holmes  and  Dr.  i  ranic  liaker. 

Pro£eaaor  Holmea  placed  the  geologic  time 
•ipfile  on  the  blackboard  and  located  on  it 
the  various  finds  oi  fossil  biunan  remains,  es- 
plainins  the  eonditioBS  under  whidi  the  tmd$ 
were  made  and  the  difficultica  attending  even 
approximate,  accaracgr  in  deterroining  their 
position. 

ili<>  sotiiatological  pi.'iiit  (if  view  Dr. 
Biikt-r  discussed  the  criteria  of  tlit-  iift*'>rir;in- 
ation  of  «<kulls  and  applied  these  to  the  crania 
vnder  diaonaaion.    Dr.  Baker  said  that  the 

Xcnndi-rtl^al  nntl  Spy  sknll-  :?r('  ci'rtninly  not 
pathological  as  has  been  tuhrmed  by  some 
writera.  Mr.  J.  D.  MeOuire  in  diaeuaainff  the 
paper  held  that  the  man  of  Spy  was  possessed 
of  clas«ea  ol  artifacts  belon^ng  to  a  much 
later  period  than  students  had  generally  ad« 
mitted. 

Dr.  A.  T..  Tenks  road  n  pajxr  PTitit!i'<l  'Snm«» 
Steps  in  .\merindian  Economics.'  This  paper 
defined  econemie  man  as  one  who  produoea  for 
use  and  fntiirr  pain  nnii  aSirmrd  that  thp 
American  Indian  north  of  Mexico  had  arrived 
at  eeonomie  emancipataea.  Dr.  Jenks  ont- 
lined  the  study  of  economics  in  this  field,  giv- 
ing the  ramifications  growing  out  of  produc- 
tion for  future  gain  and  the  effects  on  the  de- 
velopment of  the  American  Indian.  The  paper 
wn>  lioanl  with  f^rrat  intc-rest  and  provoke*1  nn 
extended  discussion  participated  in  by  Dr.  J. 
Walter  Fewkea,  J,  D.  lfoOuii«»  Prafeaaor  W. 
H.  Ilnliues  ami  Walter  Hnuph. 

The  i}29th  meeting  was  held  March  25.  and 
was  devoted  mainly  to  teebnologie  subjeeta. 

Mr.  Emil  Berlin<  r  ^;ave  an  interesting  talk 
on  the  history  of  instruments  for  recording 
and  rei)euting  sounds,  tracing  the  inventions 
from  the  eighteenth  century  to  the  prosent, 
1  111-  l  arlii-st  fr>nn  of  phonoprapli  with  tinfoil 
sheets  on  which  records  of  speech  were  made 
and  gramephone  of  the  tatttt  recent  type  were 
exhiVjitc'l  aii'l  contrasted. 

Mr.  Fred.  M.  Tryon  read  a  paper  dealing 
with  the  derdopment  in  hydroledmiea  tiaejag 
the  historie  and  ethmograpliie  range  el  the  in* 
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ventions  npplicd  to  raising  and  distributing 
water  and  showing  the  trenusodoua  strides 
made  in  tbe  art  at  tfae  pMwnt  time. 

Mr.  P.  B.  Pierce's  paper  on  wireless  teleg- 
raphy presented  in  an  attractive  manner  this 
most  recent  of  the  great  inventions.  Mr. 
Pierce  pointed  out  the  various  steps  by  which 
wireless  telegraphy  came  to  be  find  called  at- 
tention to  the  interaction  of  minds  and  in- 
ventiona  to  ptodvee  new  iiiTentioiM.  In 
clusion  Mr.  Pierce  explained  the  apparatlU 
employ^  in  wireless  telegraphy. 
The  SSOth  meeting  was  hdd  April  8» 
Dr.  Franz  Boas  of  the  American  Museum  of 
Natural  History,  New  York,  read  a  paper 
entitled  'Anthropological  Organization  in 
Allwriea.'  The  paper,  which  was  prefaced 
with  n  review  of  the  histi^ry  uf  tlio  existing 
societies,  was  devoted  to  a  discussion  of  the 
qoeetion  wheAer  it  ia  advisable  to  add  a  new 

organiziif  ion  to  the  nunihor  hus  l^n  lately 
proposed  in  the  formation  of  an  association 
of  a  national  eharaetor,  or  to  oentraluie  and 
combine  all  such  aganoies  in  such  manner  ai 
to  strengthen  the  present  and  prospective  or- 
ganizations. Dr.  Boas  concluded  that  such 
work  could  be  better  done  through  Section  H« 
{'f  the  American  Ass^ioituioii  uf  the  .\<lv;iTiee- 
ment  of  Science,  swarming  from  the  parent 
hive  a»  the  Geological,  Ghemical  and  other 
Societies,  from  their  MqMCtite  Sectiona  of 
some  years  ago. 

In  the  diionwion  of  Dr.  Boas'  pai>er,  partici- 
pated in  by  W  J  McOec,  W.  H.  Holmes,  Dr. 
George  .M.  Kobor.  J.  Walter  Fewkcs,  and  J. 
L>.  ifcGuire,  there  seemed  to  be  a  consensus  of 
opinion  that  the  new  eociety  .should  be  of  a 
national  character,  orpfinized  oti  liroml  linos, 
designed  to  promote  the  interests  of  anthropol- 
ogy in  Arnica.    It  was  reoogniaed  tfaat  for 

convenience  of  nir-otin>r>,  etc,  it  iiii);ht  lie 
advisable  to  maintain  a  councctiou  with  the 
Amerioan  Association  if  such  arrangement 
oould  be  made. 

A  paper  by  Hon.  A.  R.  Spofford  followed, 
entitled  'Ceremonials,  National,  International 
and  Social,'  which  was  entertaining  and  in- 
Btnietive.  Mr.  Spoffm-il  rnpiflly  skrtrh<»<l  the 
wide  range  of  ceremonial  forms  in  time  and 
their  prevalence  among  uncultured  peoi^ce. 
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The  ultra  forms  of  rercmonions  politenca?  were 
held  up  to  ridicule.  Walter  lioLon. 

DiaCVSBIoy  AXD  CORRESPOyDENCE. 
THE  VOLCAKIC  EBUFTIOK  IN  MABTlKKjUE  ANU  1*08- 
BOLY  OOMWO  BBILLUMY  SET  OlXmS. 
Thk  terrilic  volcajiic  eruption  in  Krakatoa, 
near  Java,  in  166'6,  was  productive  of  such 
brilliant  phenomena  in  the  sky  and  air  and 
added  so  materially  to  our  knowledge  of  the 
moticii-  fi''  the  atmosphere  that  meteorological 
observtini  would  do  well  to  watch  for  the  ear- 
liest appearance  of  similar  phenomena  from 

the  recent  outinirsits  in  the  West  Iniliet*.  Such 
observations  may  aid  greatly  in  the  study  of 
the  uKitions  of  Hia  air. 

Up  to  the  date  of  the  Krakatoa  explosion,  it 
had  been  supposed  by  meteorologlst.s  thnt  the 
air  forming  the  trade  wiudii  approached  the 
e4uatorial  belt  from  both  sides  and  ascending 
near  the  efinntor  turned  townrd  the  poles,  be- 
coming a  southwest  upper  current  in  the  north- 
em  hemisfdiere  and  a  northwest  upper  eunent 
in  the  .southern  ltemiaph«M»  flowing  over  the 
trade  winds  below. 

The  observations  on  the  Eiakatoa  phe- 
nomena gathered  by  the  eommittee  of  the 
Royal  Society  and  di«>/'ti«is^l  by  Ru'^iell  nnd 
Archibald  show  that  the  upper  currents  in  the 
trq»icB  between  SO'N.  and         moved  from 

the  cast  wifli  H  velocity  of  about  75  miles  an 
hour.  This  was  indicated  by  the  progress  of 
the  base  and  sky  glows  whidi  were  traced 
around  the  world  three  times  in  succession. 
(See  'The  Eruption  of  Krakatoa  and  Subse- 
quent Phenomena,'  London,  1888.)  The  very 
fact  that  the  authors  were  able  to  follow  the 
dnst  cloud  and  its  nttendnnt  phenomeno  indi» 
cates  that  the  upper  air  movement  within  this 
belt  is  very  uniform  in  velocity  and  direction, 
otherwise  the  cloud  of  smoke  and  haze  would 
have  very  quickly  disint^ated  and  it  would 
have  been  impoesible  to  trsoe  it  even  ones 
around  the  world  with  a  nearly  parallel  front 
as  was  done  by  Russell. 

These  observations  were  not  in  accord  with 
theory  and  it  waa  at  first  auppoaed  they  might 
be  due  to  temporary  movements  nf  the  ntmnj- 
phere.  But  Abercromby  was  so  much  im- 
prcMcd  by  the  phenomena  that  he  began  to 
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gatlier  obeervationa  of  oimu  within  the  tropin 
(see  Nttiure,  1887-1860).    Theie  obanratioitt 

were  followed  by  the  systeiuatic  work  of  Hildo- 
brautia.son  who  lias  shown  that  tlio  pnivailing 
motion  of  the  cirruu  Iwtween  20'N.  and  20  6. 
is  £roiii  di»  «Mt  Above  these  ktitudes  the 
prevailing  cirnis  inotioti  is  from  the  west, 
■  It  ia  probable  that  between  these  two  ree^ons 
of  oppotuiiff  winds  dim  is  •  nwnwir  belt  of 
eomparattve  calm  acrws  which  the  air  moves 
very  slowly  from  the  equator.  The  spread  of 
the  dust  from  Krakatoa  acrosa  this  region 
appisiently  did  not  exceed  a  Tilooity  of  one 
mile  an  hour,  bo  that  it  was  two  months  or 
more  after  the  eruption  before  sky  glows  were 
observ«d  in  hiiHi  nortfaem  latiitiKlei. 

It  ia  evident  that  olisorvations  on  the  sky 
glows  foUowuog  volcanic  eruptions  are  very 
desirable  for  die  stodr  oi  ^  ntinoQliiBi&  It 
is  thought  that  some  bn^  funsoto  observed 
at  Blue  TTill  last  autumn  mnv  have  been  con- 
nected with  a  volcanic  eruption  in  May  in 
jTsTo  end  subsequent  briUisnt  eonsete  in 
Mauri tiu'^  described  by  flnrton.  If  notes 
were  made  elsewhere  of  unusually  brilliant 
sunsets  we  shottld  be  gled  to  veoeiTe  dwm  at 

this  OlworvatorT.'  and  also  ticcounti*  'if  such 
sky  phenomena  as  may  follow  the  eruption  at 
Ifartinigna 

Henbt  Bmim  OiAmNr. 
BLcm  Box.  OeswraioR, 
Usy  10,  isoe. 

THE  WOBCl  'ETOLOGY.' 

To  The  Editor  uk  Sciknce:  After  the  full 
diseussion  of  tiie  origin,  history  end  nse  of  tiie 

word  ecohfjy  in  SriKxcF.  for  April  H,  it  is  cer- 
tainly surprising  to  read  the  inexcusably  erro- 
neous stBtements  about  this  word  Ur.  F. 
A.  Bather  in  the  current  number  of  the  same 
joumaL  After  correctly  stating  the  meaning 
of  the  word,  Ifr.  Bather  goes  on  to  say: 
"Haeckel  aiuj  biologists  generally  luiTe  Used 
the  word  in  th''  uImivc  ■^•■i\<<t>.  luit  of  recent  years 
the  botanists  Imvo  wrcwted,  or  at  least  re- 
stricted, tiie  meaning  of  the  term  to  the  stndy 
of  tbo  associntions  of  plnnts  in  suoh  groups 
as  alpine,  sand-dune  and  desert  plants;  and 
thb  is  the  sense  intended  <m  pp.  46^  4S9  of 
Bcubnob  for  Uarch  81.   Li  a  word  the?'  have 


used  'cBoology'  instead  of  'cBoological  plant 
geography."*  This  statement  u  extrcmiely 
misleading  if  not  wholly  emmeons.  It  is  pos- 
^iblr'  that  some  writrr??  have  so  rostricted  the 
term,  but  I  cannot  recall  any  case  of  it.  Mr. 
Bather  cannot  soidy  here  refsr  to  GowWs 
use  of  the  phrase  'pbs-aiofrraphic  wolo^-,'  l*- 
cause  Cowles,  in  his  elaborate  paper  in  which 
he  introduces  the  phrase  expressly  defines  eool- 
oKy  in  its  full  scope  and  shows  diat  his  use  of 
the  term  is  by  no  means  an  attempt  at  a 
restriotion  of  it.  Botanists,  universally  as  far 
ss  I  know,  use  the  wor(i  in  very  nearly  if  not 
fxnrtly  its  oripinal  broad  scnw,  as  applying 
to  all  forms  of  adaptation  of  organisms  to 
their  enviromnentt  and  hence  it  is  perfectly 
proper  to  apply  it  to  jilant  ussorintiona  when 
studied  from  the  point  of  view  of  adaptation. 
If  it  were  needful  I  oonM  cite  cclnmna  61 
references  to  prove  this  usage,  hot  I  will  sim- 
ply refer  to  the  fact  that  ecology  is  used  in 
its  broad  sense,  with  no  attempt  at  such  restric- 
tion as  Ifr.  Bather  avers,  in  all  the  modem 
l>otanical  textl>ook'«  including  Campl^ell's 
'University  Text-Book'  just  issued,  in  a  recent 
official  publioation  CB^rt  on  a  College  En* 
trHiu^c  Option  in  "Botany')  by  the  Ro.-iofy  for 
riant  Morphology  and  Physiology,  and  in 
many  raosnt  speinal  papers  ttpon  plant  adapta- 
tions. 

Quite  inexcusable,  further,  is  Mr.  Bather's 
!«tatemcnt  that  Robert  Smith,  in  his  justtly 
1  raist^^d  paper  on  the  'Study  of  Plant  Assoda- 
tioun'  (in  Natural  Science  for  February, 
1899)  does  not  mention  the  word  oeoology. 
Bmidi  uses  it  no  less  than  four  times  in  dist 
paper.  Thus  on  page  113,  Smith  says, 
"Reiter  (188$)  modified  Orisebaoh's  scheme  of 
plant  forms  to  reconcile  it  with  later  wsoatch 
in  plant  ttoology."  Again  on  page  113,  Smith 
soya.  **In  the  bibliography  at  the  end  of  this 
paper  a  few  only  of  the  chief  of  th^  have 
been  mentioned  as  representative  leoologieal 
work'!,  dealinfr  with  such  marked  forma  of 
vegetation  as  strand  plants,  aquatic  planta, 
hdophyteo,  desert  plants,  etc"    And  he  uses 

(Toological  again  in  the  footnote  at  bottom  of 
page  115,  and  again,  on  page  110.  Mr. 
Bather's  implication  tihat  Bmith  did  not  use 
the  wtnd  ocology  in  conneotien  with  plant 
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associatioas  i«  therefore  without  £oim<Utioii. 
in  laet  Smilh'iHed  the  wind  vndadj  u  odier 

botanists  are  using  It  to-day. 

ill.  Bather  calls  the  form  tcohgtf  a  'vagarj 
of  inoomet  ^dlinff*  of  oeolo^.  Tbe 
shorter  spelling  was  formally  recommended  in 
1893  by  the  foremost  botanical  orKanlzation  in 
this  country,  on  tbe  general  ipruiuul  that  tho 
same  oonsideni turns  which  make  economy  pre- 
ferable to  iTconomy  make  ecology  preferable  to 
eeeologff.  The  recommendatioa  has  been  fol- 
lowed  hr  pnotieaUy  aB  writen  on  iMlaiiieal 
subjeots  in  this  country  and  occurs  in  nearly 
all  of  the  botanical  works  of  the  highest  edu- 
cational and  scientific  standing  in  America, 
(Campbell's  recent  t^-book  is  the  only  ex- 
ception I  have  noticed),  and  in  most  if  not  all 
papers  now  appearing  based  on  original  work 
upon  adaptations.  Wbether  mider  iJiese  eir- 
cumstances  the  form  ecology  can  be  properly 
described  as  a  vagary  of  incorrect  spelling  I 
Iw^  tbe  nador  to  judge. 

W.  F.  GairoiNi. 

To  THE  Editob  of  SciENt  k:  In  spite  of  the 
number  of  letters  written  with  regard  to  the 
word  ecology,  the  fact  has  been  overlooked 
that  tho  Standard  Dietioiiaiy  givea  eeology* 

so  spelled,  with  a  ctws  reference  to  ^w-olopy, 
and  so  it  is  a  groat  luistake  to  say  that  the 
newest  spelling  is  not  in  tho  latest  dtetiooaxy. 
It  soema  only  just  to  tho  Rtandaril  Diotionai7 
that  this  statement  should  be  made. 

WaubMS  Onua 
BdIiL  SSoouokisIi  IiUOBann'. 

In  view  of  the  recent  discussion  as  to  the 
tardy  recognition  of  scientific  terms  by  the 
diotionaTieSy  it  may  be  intereatiiig  to  note 
that  the  word  tropiam  which  is  now  so  Com- 
monly used  in  the  discussion  of  the  origins 
of  motor  reactions  in  organisms  does  not 
appear  in  any  of  the  diistionaries  (indnding 
the  'Centxiry*)  that  are  «cee!i«i!bl*»  to  me. 
Neither  this  term  nor  the  term  ecology  belong 
to  tl»  class  of  narrow  teehnioal  terms  but 

would  demand  yt-neral  definition  on  account 
of  their  comprehensive  connotation.  I  am  not 
aware  of  Ae  origin  oT  die  ezact  defifree  of  ve- 
contnesfl  of  the  term  tropiam;  but  my  impres- 
sion is  that  it  has  been  used  sufficioitly  long 


to  have  SjBOUxed  some  zeoogmtion.  Still  it 
must  be  rsmemlMrBd  that  Ae  we«d  appmU- 

citui  was  not  currrait  enough  when  tho  first 
volume  of  the  'Centuiy  Dictionary'  appeared, 
to  iramnt  ita  imhHiba. 

Jman  Javnmr. 

OIBIAlf  SUIUIB. 

To  THE  Editor  ok  Science  :  I  vvi4i  to  call 
the  attention  of  your  readers  to  the  exhaustive 
articdee  on  the  origin  of  the  texm  Indian  sum- 
mer, whioh  is  published  in  the  JfoKfl^ 

Weather  Jteview  for  January  and  February  of 
this  year.  Mr.  Albert  Matthews  (145  Beacon 
Street,  Boston,  Mass.),  the  author  of  this 

memoir,  has  spared  no  labor  in  collecting  the 

early  examples  of  the  use  of  this  term.  Its 
first  noorded  appearanoe  is  in  tiw  jmr  ITM 

in  tho  journal  of  Major  Ebenezer  Denny  for 
October  13,  17&4,  while  at  Le  Boeui,  a  few 
milea  from  the  present  city  of  Erie,  Pa.,  and 
there  can  b«  bo  doubt  but  what  the  term  was  in 
extensive  use  and  well  reeogriizod  at  that  time. 
Since  that  date  numerous  explanations  have 
been  given  bydiSaMnt  penoBS  as  to  the  orism 
and  original  meaning  of  the  term,  but  these 
are  of  the  nature  of  myths  or  hypotheees  and  it 
IB  vei7  much  to  be  hoped  that  we  shall  jet  diB> 
cover  earlier  cases  and  the  true  history  of  its 
introduction.  We  shall  be  very  glad  to  hear 
from  any  one  who  can  add  anything  of  value  to 
llie  eUbontta  paper  bjr  Mr.  Matdwwa. 

Olxvblavd  Abu. 

Wbatuer  Buiucau, 
U.  8.  Dcmmmeut  or  Aouvuirun. 

BOTANICAL  NOTES. 

waTOiiB  ntiDT. 

We  have  had  all  sorts  of  books  on  'Nature 
Study,'  and  for  the  most  part  they  have  been 
an  abomination  with  nothing  to  redeem  them, 
possibly  with  the  eaosption  that  the  anthon 
'meant  welL'  Enthusiastic  persons  who  knew 
nothing  exactly  about  nature,  and  still  less 
about  diildren,  wrote  impoaaible  lessons  for  ihm 
pupils  in  the  schools,  and  too  often  the  >Di»r- 
intendents  knowing  no  more  in  r^ard  to 
either,  'adopted'  these  misbegotten  produc- 
tions, and  iamied  instmetiona  to  taaehets  to 
dole  out  so  many  pages  a  week  to  itm  dafnue- 
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Item  pupils  in  their  charge.  What  botanist  has 
not  M6in  tlMM  books  which  «»  filled  with  giuh 
and  nonsense,  nnd  nothing  more?  A  few  days 
ago  a  new  book  on  nature  study  appeared,  and 
it  did  not  rMiuife  lonir  OTBtnination  to  show 
tliat  it  is  of  an  cntireTy  difftTpnt  ordor.  It  was 
prepared  by  Frofeeaor  Hodge  of  Clark  Unirer- 
titj,  and  it  is  not  too  much  to  say  that  it  ia 
by  far  the  best  and  sanest  book  on  this  subject 
that  has  yet  appeared.  The  inevitable  result 
of  such  work  as  the  author  outlines  will  be  th« 
greater  love  of  nature  by  the  child,  and  yet  we 
dn  not  fltid  that  pupils  are  nrgrd  niirl  ndtnon- 
ished  to  'be  good  children,  and  love  nature.' 
^lere  is  absolutely  nothing  of  this  kind,  yet 
the  book  is  cl<i<iiifnt  in  Hii^r>7i-?,tioiis  of  tln'  lov- 
ableness  of  plants,  and  birds,  and  insecfa,  and 
alt  manner  of  evening  things.  The  namby- 
pambyism  which  the  healthy-minded  boy  so 
properly  hatft?  a(i<t  dospisc-^  is  wanting,  and  in 
place  of  it  are  tiu'  mueji  .-^ug^jf^tive  of  photo- 
graphs,  and  descriptions  of  things  Uiat  live, 
and  are  waitinpr  to  bo  sewn  by  sharp-ryt'd  chil- 
dren. The  book  must  be  seen  to  be  known,  but 
a  few  of  the  chapter  headings  will  give  some 
idea  of  the  treatment.  'ChiMn  ti's  Animals 
and  Pets,'  'Insects  of  the  Houaehold/  'Garden 
Studies  Home  and  Sdiool  Qardeas,*  'Fkopaga* 
tion  of  Plants.'  'OommoD  Frogs  and  Sala- 
mandpff,'  'Our  Common  Bird*.*  'Prnctical 
Domestication  of  our  Wild  Birds,"  '  Elementary 
Forestry,'  'Flowerlesa  Plants,'  are  some  of  the 
tit1p<s.  The  book  will  no  doulit  find  its  way 
into  many  schools,  and  it  should  drive  out  the 
swann  of  worthless  ▼olumes  that  have  pie- 
oededit 

ova  KNDW&sooc  OP  THE  rcvoi. 

The  sixteenth  volume  of  Saccardo's  Sylloge 

Fungofum,  whif'h  has  jnst  rnmlc  its  nppoarancc 
enables  us  to  judge  of  the  rapidity  with  which 
mycologists  are  describing  the  species  of  fungi 
The  last  preceding  supplementary  volume  con- 
taining descriptions  of  added  species,  appeared 
in  August,  1899,  so  that  but  little  more  than 
two  and  a  half  jears  have  pa-ssed,  and  yet  we 
havf  lif  Tf*  an  nsvrPB^tion  i.f  4,314  descriptions, 
and  an  appendix  of  53y  new  species  and  variot- 
iea  for  which  the  descriptions  are  not  gener- 
ally given.  These  4,853  additions  to  previously 


described  species  bring  the  total  number  in  the 
work  as  a  whole  up  to  52,167.  If  we  make  no 
allownnco  for  synonyms  and  descriptions  of 
'forms'  this  is  the  total  number  of  fungi  now 
ioiown.  The  additions  in  this  volume  are 
divided  as  follows:  Hymenomycftcap,  886; 
(iasteromyoetee,  120;  Uredinaceae,  523;  Usti- 
laginaesi,  79;  Phyoomycetess,  65;  Pyrenomy- 
ceten,  1,102;  Laboulbeniaceoe,  231;  Discomy^ 
eetew,  466;  Deuteromycctwf  (' Fungi  Tmper- 
fccti'),  1,367.  A  general  index  to  all  of  the 
vdnmes,  L  to  XYL,  completes  the  volume^ 

PACinC  SEASIDE  BOTAKT. 

For  tlie  past  ten  yean  there  haa  been  main- 

tained  at  Pacific  Grafffa^  two  miles  west  of 
Monterey.  California,  a  summer  school  of  inves- 
tigation, under  the  name  of  the  Hopkins  Sea- 
side Laboratory,  in  which  exceptional  opportu- 
iiitit-s  f(pr  botanical  study  have  b**n  afforded 
The  session  this  year  opens  June  9,  and  con- 
tinues for  six  weeks  and  the  botaniisal  woik 
is  to  bo  undrr  tho  direction  of  Dr.  A.  A.  Law- 
son.  In  addition  to  tbo  usual  general  course 
in  botany,  there  are  couiaes  for  advanoed  stu- 
dents in  the  marine  ailgK,  cytology,  and  micro- 
tfchniqup.  The  well-known  richno«-i  of  tho 
marine  flora  of  this  part  of  the  coast  renders 
work  in  this  labotatory  eapeoialljr  inatruetiva. 
Thorp  nrc  two  two-story  biiildinfr?  capahlo  of 
accommodating  eighty  students,  which  era 
used  for  laboratories.  As  the  LaboratoiT  is  a 
brunch  of  tho  hiolo^fical  depart inonts  of  T>(  land 
Stanford  Jitnior  University,  thp  faeiiiti«  are 
certain  to  be  complete  as  to  apparatus,  libra- 
ries, etc. 

A  thousand  miles  north  of  Monterpy  i<!  an- 
other seaside  station,  at  Port  Renfrew,  Van- 
couver Island,  under  the  cbarge  of  Professor 
MacMillan,  of  tho  T^nivorsity  of  Minnoanta. 
It  was  established  last  year,  and  a  succeesful 
session  was  held.  This  year  the  eeasion  opens 
about  the  middle  of  July  and  extends  to  the 
1st  of  September.  Botanical  instruction  will 
be  given  on  the  PbsBophycea;  (MacMillan), 
Tlhodophycpir  (Yendo),  ChlorophycesB  and 
f'yanophyi'i  ic  (Tildcny  Tho  results  of  the 
first  session  load  us  to  look  for  work  of  a  high 
order  at  this  station.  The  brown  ooo weeds 
(Ftusnphyoeat)  are  fepreaented  bj  an  on* 
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UMity  Uat»  number  of  species,  oiul  are  vety 
•bondaot  Certainly  tlie  Padfie  Coast  botaa* 

itts  are  to  bo  congratulated  upon  having  two 
aitch  exoelleot  stations  for  study  and  nwsarch. 

UUIiTlFUCATION  or  SPECIKS  IN  liOTANY. 
It  i«  never  safe  to  *c-ull  a  halt'  hi  any  de- 
partmeut  ul  twiencx,  much  lt»»  iu  a  department 
in  wbidi  one  is  not  himsctf  •  speeinlist;  jet 
such  noii-spt>ctnltst  may  be  permitted  to  give 
his  iiupresisiond  as  au  iut^itested  on-looker  from 
another  part  of  the  fidd.  And  as  it  often  hap- 
pens that  the  soldier  in  a  different  part  of  the 
field  of  battle  is  able  to  see  more  clearly  what 
is  taking  place  than  those  in  the  thick  of  the 
thelee,  so  it  may  be  that  botanists  just  a  little 
outside  of  the  work  of  descriptive  systematic 
botany  are  able  to  measure  the  real  value  of 
some  of  tiie  woA  now  being  done.  0ns  can 
hardly  take  up  a  botanical  journal  without 
findins  that  some  of  the  oommon  species  of 
plants  hare  been  split  into  two  or  more  forms 
called  'species'  by  dieir  authors.  That  such 
work  must  be  done  ia  inevitable,  but  it  is  in- 
credible that  ten  to  twenty  species  should  have 
been  able  to  hide  themselves  in  plants  friitlib 
htxd  bwn  eritically  studied  by  siieh  masters  as 
Gray,  Torrey  and  Watson.  As  long  as  these 
leaders  found  to  hsTo  oonfuasd  only  two 
or  three  <*i)c<  ifs.  in  one  the  interested  on- 
looker was  reiiiiy  enough  to  accept  the  dictum 
of  present-day  siiccialists  in  single  genera,  and 
to  admit  thftt  the  masters  had  blundered,  but 
when  we  are  nskwl  to  lx«lii'Vf  that  Gray  and 
Torrey  were  totally  blind  and  incapable  of 
seeing  or  defining  the  limits  of  spedee,  it  is 
evident  that  these  later  workers  nre  dealing 
with  something  of  which  their  predecessors 
either  knew  nothing  or  cared  nothing  when 
they  were  defining  six  eies.  In  1878  there  wore 
catalogued  for  2(orth  America  in  Watson's 
Bibliografdueal  Index  14  species  and  10  yarie- 
ties  of  hawthorns,  of  (he  ^nus  Cralcegus.  In 
1899  these  tuuhIxts  hini  risen  to  34  species  and 
11  varieties.  To-day  we  are  asked  by  several 
botanists  to  add  to  this  list  225  new  speoies 
almost  entirely  from  the  eastern  United  Stnfo:*. 
where  three  years  ago  there  were  not  one  tenth 
OS  mantft 

Of  course  thw  brings  np  the  old  qnestion  of 


the  limits  of  species.  This  can  not  be  dis- 
cussed in  a  short  note,  but  this  is  eertnin,  thai 

in  the  case  cited  we  are  asked  to  giro  greater 
values  than  formerly  to  observable  variations. 
This  is  carried  to  such  an  extreme  that  onu  is 
oompelled  to  ask  whether  this  change  is  war- 
ranted. Are  not  these  new  species  merely  local 
variations,  or  iu  some  instances  individual 
variations  t  The  onuthologurts  have  notieed 
similnr  minute  variations  in  birds,  although 
they  have  not  regarded  them  as  specific,  but 
rather  varietal,  or  sub-varietaL  Tet  there  am 
ornithologists  who  question  the  wisdom  of  re« 
<!iiirinf7  that  all  meml>ers  of  n  particular  sub- 
variety  should  have  been  taken  'under  the 
same  bladcbeny  bush.'  Aw  not  the  botanists 
who  are  making  so  many  species  open  to  a  sim- 
ilar criticism  ?  If  in  Craiagm  we  have  species 
with  sudi  slis^t  variatttms,  wliat  ate  we  to  do 
with  the  varieties  of  the  common  apple  tressf 
We  shudder  at  the  thought  of  these  species- 
multipliers  getting  into  our  ordiards.  Thers 
must  be  at  least  a  thousand  or  so  good  'spefliss' 
hidden  in  Firus  makts  of  Linn^pu^! 

Charles  £.  BEassr. 

ThS  UltlTBSSnT  OP  NOBASKA. 

TUE  COLLECTED  PHYSICAL  PAPERS  OF 
BENRT  A.  ROWLAND. 

A  VOLI  MK  containing  the  physical  papers  of 
Profe«>aor  Henry  A.  Rowland,  for  twenty-five 
years  professor  of  physics  in  the  Johns  Hop- 
kins University,  i»  now  in  preparation.  It 
will  be  issued  under  the  editorial  direction  of 
a  committee  appointed  for  that  purpose,  con- 
sisting of  Frssidsnt  Bensen,  Professor  Weldi 

and  Professor  Ames.  Tlie  l«iok  will  enntain 
Professor  Kowland's  articles  and  memoirs  on 
physical  subjects,  together  with  his  popular 
writings  and  addresses,  numbering  sixty  in  all. 
These  have  been  collected  from  over  twenty 
different  magazines  and  journals.  The  sub- 
jeetS  treated  in  these  papers  cover  a  wide 
range.  In  heat  there  is  the  grp.it  memoir  on 
the  mechanical  equivalent  of  heat,  with  several 
shorter  artides  on  ihermometers.  fiadeetrid^ 
and  majrtii'tism  there  are  the  fundamental  re- 
searches on  magnetization,  on  the  magnetic 
effect  of  electrical  conTCctioo,  on  the  value 
of  the  ohm,  on  the  theory  and  use  of  altema- 
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ting  ounents,  eta.  In        tliwe  ««  lb*  ie> 

nowned  diHcovery  and  theory  of  the  concave 
grating  and  the  long  series  of  inveatigationa 
made  in  the  field  of  spectrofloopy.  Litt  of 
waT»-lBiiigUii  will  not  be  leprinted  in  thia  toI* 

ximo,  as  they  are  readily  accessible  el'^fwhcre; 
and  any  subscriber  to  this  Tolume  may  obtain 
\nr  apiilicatioin  to  tiie  Jobne  HopUne  Prow, 
Baltimore,  a  copy  of  Rowlandls  'Pr?  liminary 
Table  of  Solar  WaTe-lengths.'  There  will  bei, 
imtibiBr,  a  daieriptien  of  Bowlan^i  miling  en- 
gine, used  for  the  making  of  gratings,  details 
of  which  have  never  before  been  published. 

The  Memorial  Address  of  Professor  Men- 
denhall;  publishfxl  in  Science,  and  a  portrait 
of  Professor  Rowland  will  also  be  included. 

The  volume  will  be  printed  in  royal  octavo, 
bomid  in  elotli»  and  win  oontain  between  aiz 
nnd  srron  hundred  pages.  Tlio  price  set  is 
five  dollars  per  copy  for  orders  sent  in  advance 
of  publication. 

Orders  may  be  sent  to  Professor  Joseph  S. 
Ames,  Secretary  of  the  Committee  of  Publi- 
cation, Jolms  Uopkius  University,  Baltimore, 
MaiylanicL 


THE  ISTBSXATIONAL  CJlTALOQVE  OF 
aOIBSTinO  UTmUTORB.* 

The  Third  International  Conference  on  this 
subjecty  held  in  Loudon  during  June,  1900, 
after  ccnaidering  the  questions  left  in  abey- 
ance by  the  two  previous  ConfiTcncea,  decided 
to  publish  an  annunl  book  catalogue  arranpf»d 
according  to  both  an  author  and  a  subject 
index  of  the  following  named  aoienoea:  Hatha* 
matics,  Mech.'inirs,  Pliyfjics.  rhf'mistry.  Astron- 
omy, Meteorology  (including  Terrestrial  Mag* 
tietten)r  Mineralogy  (indnding  Petrology  and 
Cl]r»tallogniphy),  Geology,  Gi-^.jrraphy  (Mathe- 
matical and  Physical),  r.ili'ontolotry.  noneral 
Biology,  Botany,  Zoology,  Uumatt  Anatomy, 
PhTsieal  Anthropology,  Physiology  (indnding 

•  Abstrnct  from  a  pnper  on  the  International 
Catalogue  of  Scientifle  Uteratnre  read  before  the 
American  Philosophical  Society,  April  4,  1002,  by 
CyruB  Adler,  I'h.D.  i  For  fuller  history  see  Sei- 
BNCB,  August  6,  1807,  June  2  and  9,  16iM».  Also 
reports  of  the  Tlfst,  Baeand  and  TUid  Iqtsraa- 
(ional  Conftewneaij  pnblialwd  by  tbs  Rojal  Sodelj, 
of  London.} 


£icp6rim«atal  Psydnlogy,  Fhaaaaookvy  and 

Expericicntal  Pathology),  and  Bacteriology. 

UoTomment  aid  was  offered  by  many  of  the 
eonntriea  i^reeented  by  delegates.  The  cata- 
kigue  was  to  oonaiat  of  an  index  to  all  original 
'■'tntributions  to  science  published  after 
January  1,  IdOL  Regional  bureaus  were  to  be 
established  in  the  aevanl  oountriaa  Aaiyd 
with  the  duty  of  famishing  to  the  Central 
Bureau  an  index  of  the  ioientifin  literature  of 
their  leapeetivn  eonntriea.  Tba  of  the 
catalogue  was  fixed  at  (86  per  annum  for  the 
17  annual  volumes,  subscriptions  to  be  made 
for  a  period  of  five  years.  At  the  present  time 
the  affnirs  of  the  catalogue  are  aa foQows :  The 
United  States  Qovemment  having  as  yet  failed 
to  contribute  toward  the  support  of  a  regional 
bureau,  the  SmitfiBonian  Institntion  has  tem- 
jwriirily  undertaken  the  work. 

The  equivalent  of  over  71  complete  sets,  r^ 
leaenting  over  thirty  thousand  dollar*,  have 
been  subscribed  for  in  tiM  Dnitod  StntM. 

In  Februarj-  the  Central  Bureau  r»?ported 
that  over  fifty -one  thousand  catalogue  slips  had 
been  received  from  the  Regional  Banana. 

The  first  parts  of  Chemistry  nnd  Botany  will 
be  published  during  the  present  month,  to  be 
ahordy  followed  by  parts  of  Phyaiee  and 
Pliysiolofry.  It  was  foimd  necessary  to  pwh- 
lish  these  first  volumes  in  two  parts.  The  nest 
publieatlona  will  be  the  complete  roinnm  of 
Mathematics,  A^^trntioniy.  Meteorology  and 
Bacteriology  for  1901.  Single  volumes  may  be 
subscribed  for  at  their  proportional  value.  A 
provision  has  been  made  far  thoae  deairing  a 

eard  index  to  print  some  of  the  on  one 

side  of  the  leaf  only  in  order  that  the  separate 
entries  may  be  mounted  on  cards.  The  diaige 
for  the  volumes  so  printed  will  bo  about  one 
sixteenth  in  addition  (o  the  cost  of  the  zegnlar 
form. 


BCIENTTFTC  NOTES  AND  NEWS. 
The  de^nw  of  LL.D.  was  conferred  on  Lord 
Kelvin  by  Yale  Univcraity  on  May  8,  thia  b^ 
ing  the  first  time  for  over  a  hundred  years 
that  the  University  has  held  a  special  aasem* 
Uy  for  die  conferring  of  an  honorary  degrea 
Lord  Kelvin  was  presented  for  the  degree  by 
Professor  R.  H.  Chittenden,  director  of  the 
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ShcffioW  Brifntific  ScIiDal.  President  Tladley 
in  couferriug  tlie  degrwi  said:  "You  have 
joined  tihe  different  regions  of  the  earth  by 
yourinvpfstipmtionsof  the  su^niariiu-  tolegrapli ; 
you  have  joined  the  different  realms  of  human 
tliou^t  by  your  contrilratioos  to  phyrioal 
theory."  Lord  Kelvin  last  week  paid  various 
visits,  eBi>eciaIly  to  the  electrical  laboratories 
of  New  York  City,  and  nited  for  England  on 
Kay  10. 

TnK  Biuuriati  Mnxiniillinn  OrrJrr  fnr  Sri- 
enee  and  Art  has  been  conferred  on  Professor 
J.  H>  vanH  Hoff»  professor  of  geuMal  diem* 
istry  in  dio  UniTenity  of  Berlin. 

The  seventieth  birtliday  of  Profeftsur  von 
Leyden,  tfae  eminent  patholoKis^  known  es- 
peoiaUy  for  liis  work  on  diseases  of  tbe  S|HAal 
cord  and  on  tuberculosi.s.  was  celebrated  at 
Tkrlin  on  April  20.  In  addition  to  the  prpf«f»n- 
tation  of  a  FeAtsrhrift  and  other  marks  ol  ee- 
teeniy  a  fund  for  researdi  waa  eatabliahed 
amoimti«g  to  about  911,i000. 

Dr.  Alexakder  Agassr  luis  hwn  npiioiiitod 
director  of  tiie  Museum  of  Comparative  Zool- 
osy  of  Harvard  ITiuTernty. 

Tbx  Geographical  Society  of  Phi]adeili>hia 

lias  awarded  to  Lieutenant  Robert  E.  Peary 
tlu  Elisba  Kent  Kane  medaL  It  was  received 
fay  Mn.  Peaiy  on  lier  husband's  bdudf. 

Ds.  AmuBAM  Jaoobi,  of  Columbia  Univer- 
sity, has  btwn  elected  as  chairman  of  the  Amer- 
ican Committee  of  tbe  Fourteenth  Litema- 
tional  Medical  Consreas  to  be  bnld  at  ICadrid 
a. year  hence.  Dr.  IlowarJ  A.  Kelly,  of  Joluu 
Hopkins  University,  will  deliver  tbe  addresa 
at  one  of  the  geawal  meetums  of  tbe  OongresQ, 
and  has  chosen  for  his  subject  'The  Passing  of 
a  Specialty.' 

Da.  J.  L.  WoRTMAN,  of  the  Peabody  Museum 
of  Tale  UniTersity,  will  be  in  the  West  until 
September,  exploring  the  fields  in  Dakota, 
Wyoming,  and  the  Bad  Lands,  where  the  late 
Professor  Marsh  made  bis  important  paleon- 
tological  diseoreries. 

Eknst  a.  Bes-^kv,  ill  charge  of  !li<'  Si-.'tloti  of 
Seed  and  Plant  Introduction  in  tbe  United 
States  Department  of  Agriculture,  has  been 
detailed  to  proceed  to  Bussia,  the  Oaueasns^ 


and  Turkestan  for  the  purpose  of  securing  cer- 
taiu  seeds  of  forage  and  cereal  plants.  He 
is  to  sail  on  July  2. 

An  expedition  to  northern  Brasil  will  be 
sr:nt  out  by  the  Austrian  Government  iu  tbe 
uuiumn  under  the  direction  uf  Dr.  M.  Steiu- 
dacbner,  curator  in  the  Vienna  Huaeum  of 
Natural  History. 

A  BRONZE  tablet  in  memory  of  Professor 
James  H.  Coffin,  the  eminent  meteorologist, 
for  many  jrears  professor  of  wathetnatice  at 

Lafayette  rollepe,  has  liecii  presented  tO  the 

Collep'  hy  the  cliis?  of  ISCH. 

We  regret  to  record  the  death  of  Heniy  Mor- 
ton, the  eminent  engineer,  president  of  Sterens 
Institute  of  Technology  since  its  foundation  in 
1870.  We  hope  to  publish  a  notice  of  Piesi* 
dent  Iforton'a  life  and  work. 

OounnEti  MALooi.it  Wnjuux  Boubbb,  who 

carried  on  important  engineering  woric  in. 
India,  died  on  April  25  at  the  age  of  sixty 
years. 

M.  Henri  FoiHOL,  professor  of  paleontology 

at  the  Jardiu  des  Plantee,  Paris,  and  the 
author  of  numerous  important  contributions  to 
this  science,  baa  died  at  tbe  age  of  sixty  years. 

luiiAKon.  Lazamjs  FtTORS,  since  1884  pro- 
fessor of  mathematics  in  the  University  of 
Berlin,  died  on  ^ril  26  at  tbe  age  of  sixty- 
eight  years. 

Db.  E.  von  Ffleiderer,  professor  of  philos- 
ophy at  Tiihingen,  has  died  at  the  age  of  sixty 
yeaia. 

Thb  mineralogist,  Friedr.  Baron  Kosen,  has 
died  at  Kaasan  at  the  age  of  sixty-eight  yeaii. 

Thb  seventeenth  annual  meeting  of  the 

Association  of  American  Physicinns  was  held 
in  Washington  on  April  29  and  30.  Dr.  J.  C. 
Wilson  presiding.  Officers  for  next  year  were 
elected  a.s  follows:  President,  Jamc^  Stewart, 
Montreal;  Y icr-Prpfiidt'iif .  William  T.  CuLincil- 
man,  of  Boston ;  Secretary,  Henry  Hun,  of  Al- 
bany, N.  T.;  Treaaunr,  J.  P.  O.  OrilB^  Phil- 
adelphia, and  Recorder,  S.  Poll?  rohcn,  Phil- 
adelphia. A  proposition  was  made  that  will 
be  voted  on  next  year  to  iiWfease  tho  msmber* 
ship  of  the  AsBodation  from  195  to  160. 
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TuE  agritiuitural  appropriation  bill,  as  iu* 
trodueed  in  tibe  House,  carriM  appropria- 
tion of  $5.1 1 5.570;  Cofopared  with  tlie  current 
ti'u>nl  year  the  appropriatiotiB  are  as  follows: 


Ofllm  of  Sacivtury 
Waatker  Bureau. . . 
Animal  Induatry . . . 
Plant  InduBtiy. . . . 

Forestry  

Chemistry  

SoilH  

Entomology  

Biolotry  

.\<  riiUlil  ^  

i'ubUcttliolIn  

Experiment  stBtion* 
mik  inveAtigatiooa. 


I  Current 

1  ft»c«l  yeiir. 

'  $71,670 

$73,690 

l,14«,3iO 

1,251,700 

1,154.U;{0 

1,247,180, 
60l,7»O 

1  49fi,680 

'  185,440 

282.H60 

-;!,-Joo  1 

loa.uo 

16H,960 

'  36,200 

57,200 

32,  BOO 

45,600 

18,900 

24,100 

198,020 

22H,oao  1 

789,000 

792,000 

10,000 

$2,020 
103,440 
03,160 
105,100 
97,428 
3',.  400 
59,820 
21,000 
la,KI0 
0,200 
30,800 
3,000 
10,000 


The  appropriations  in  recent  yti&rs  have  been 
as  folloiva: 

F..I  ISHT  t)S  the  uppropriation  wa^  .?r?,l>?2,n0'2. 
For  1898-99  it  wati  f3,500;202,  an  increase  of 

For  1800-1000  it  waa  93,726,02^  aa  laarMM  «f 

$210,820. 

For  1000-1901  It  waa  94,02S,C00*  an  iaeraaae  cf 
9207^478. 

For  IIOI-S  it  was  $4,582,420,  an  ineraaaa  of 

$558,920. 

EiiniTY-TiinKK  thousand  acres  of  forest  land 
havo  been  purchased  by  the  State  Foreetij 
OonuDisaioin  in  Central  PentwylTania. 

The  73d  anniversary  meeting  of  the  Zoolog- 
ical Society,  of  JvOiidon,  was  held  on  April  20. 
The  report  of  the  council  for  the  past  year  wta 
read  hy  Mr.  P.  L  Solater,  aeeretafy.  It  staled 
thnt  tho  rmiiilMT  of  fellows  on  Dcceinlxr  ?i1 
last  wa«  3,338,  an  increase  of  88  on  the  corro* 
•pondiuff  period  «f  the  previous  year  and  show- 
ing a  huger  number  of  fellows  on  the  Society's 
books  than  in  any  year  sinoc  1379.  The  income 
of  the  Society  during;  the  past  year  has  been 
£20,350,  showing  an  inereaae  of  £S77  over  that 
fif  tlif  pnn-irnm  year.  The  ordinary  expendi- 
ture for  1SK)1  had  amounted  to  £27,526,  being 
£1,187  more  than  the  ordinal?  expenditure  of 
lflO<).  The  extraordinary  expenditure  paid  in 
lOOl,  amounting  to  £4.530.  had  been  devoted 
entirely  to  new  buildings  and  works.  The 
balance  earned  forward  on  December  81  last 


waa  £1,121.  The  number  of  animals  living  iu 
the  Societsr's  gardens  on  December  31  laat  was 

if9'22,  of  which  789  were  mammals,  1,575  birds, 
and  558  rcptilcii  and  batrachians.  Amongst  the 
additions  made  during  tlic  past  ye^r  teu  mam- 
nulla,  58  birds,  81  teptites,  three  batrachians, 
niid  two  fisii("<  vrerv  rf'pi'sffred  new  to  the 
collection.  The  Earl  of  Crawford,  Mr.  F.  Du 
Cane  Godman,  Dr.  A.  Glinther,  Sir  Harry 
Johnston,  and  Mr.  E.  Lort  Phillips  were 
elected  into  the  oounoil  in  the  place  of  the  re- 
tiring members.  The  Duke  of  Bedford  was 
roeleeted  president,  Mr.  Charles  Drummond 
treasurer,  ami  Mr.  S< •later  secretary  o£  the 
Society  for  the  ciisuiiiK  yt--ar. 

A  FBTHOOaAPiiic  Conference  will  meet  at 
the  State  Nomntl  Schuol,  Weetfield,  Masa., 
Saturday  moniiuff,  Muy  17,  at  ten  o'clock. 
Tho  subject  to  be  discussed  at  the  forenoon 
session  will  be  'laboratory  Work  on  Features 
of  tlu'  Lrtud  for  High  and  Normal  Sdiools.' 
I'hc  discuseion  will  be  opened  by  Professor 
Richard  K  Dodge,  of  the  Teachers  CoUasSb 
rulmubia  University,  Miss  ^^:■^y  T.  rLiit,  of 
the  Brookline  High  School,  and  Mr.  William 
II.  Snyder,  of  the  Worcester  Academy.  In  the 
afternoon,  Professor  William  Morris  Davis,  of 
Hnn'nrd  University,  will  ("(.mluft  tlif  iMt>ijil>frs 
of  tlie  conference  over  the  Westtield  terraces. 

Professor  FjuauioucK.  Stabb,  of  the  Univer- 
aity  of  Chicago,  has  issued  a  eeriea  of  type  por> 

traits  (if  South  Mrxirnn  Indiana.  The  series 
includes  sixty  platinum  photograj^,  which 
represent  thirty  subjects,  front  and  profits 
views  being  given  of  each.  Twenty-three  men 
and  seven  women  make  up  the  series.  There 
is  one  man  from  each  of  the  tribes  that  Pro- 
fessor Starr  has  visited.  The  portraits  are 
simple  hrnd-i,  nnd  nn^  of  actual  siae  of  U£d, 
Only  fifty  sets,  arc  to  be  issued. 

AccOROiNa  to  cablegrams  to  the  daily  papers. 
Professor  Behring  has  published  a  book  in  Ber> 
lin  proving'  that  tlio  hio-illi  of  human  anJ 
bovine  tuberculosis  are  identical,  the  seeming 
differences  between  them  resulting  from  ths 
capacity  of  the  Imcilli  to  accommodate  them- 
sclvee  to  the  organism  in  which  they  live. 
The  writer  says  he  baa  aiMoanfiilly  in^Mrted 
eattle  with  virua  from  htiman  bnnga,  prodn- 
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cing  thcrcl\v  fntnl  aninial  tuHrrfuloHis.  He 
mlao  says  bo  has  rendered  cattle  immune 
affainst  tabereuloeis  hj  TaoeinAtinir  tli0in 
when  they  are  young. 

At  tliL'  annual  mectiut?  of  tlie  California 
State  Aledical  Society,  held  April  15-17,  tbo 
foUowinff  resolution  was  adopted:  "Whereas, 
the  ^(nyor  of  the  city  of  San  Franeiseo  hiis 
seen  tit  to  remove  the  so-called  old  Board  of 
Health;  and  whereas,  the  chief  eieeutlTe 
of  the  city  has  stated  that  he  has  determined, 
after  a  prolonged  penonAl  inveaiigBtio&,  that 
bubonic  plague  has  nevw  ezisted  in  l^n 
FraiK'iaeo;  and  whereas,  the  position  is  abao- 
Uit<  1\  un>»<ii>ixirttit  \>y  nny  competent,  unpre- 
judiced physician  who  has  made  personal  ex- 
aminatioa  ef  suspects  or  alleged  casea  of 

lilatriin  hpfnrp  or  after  Ji'ath.  nr  who  has  exam- 
ined the  bacteriological  evidence  presented, 
and  is  further  in  direct  conflict  with  the  find- 
in^rs  of  the  Federal  Government  esixrts  and 
Special  Commission;  therefore  be  it  Resolved, 
That  the  Medical  Society  of  the  Stat«?  of  Cali- 
fornia emphatically  condemns  this  action  on 
the  part  of  the  ilayor  of  San  Frani'i^t  o,  aiul  af 
the  same  time  endorses  the  position  always 
maintained  hy  the  old  Board  of  Health  in  its 

sanitary  (Irfenrp  nf  thp  ppoplr  of  tho  city  of 
San  Francisco  and  of  the  countrj"  at  large. 

Wb  have  been  requested  to  print  the  follow^ 
iag  note: 

Between  September  21  and  September  28,  1802, 
tlic  AMociation  of  Natural  Phjrloaopbera  and 

l'ii\>i(  ianM  will  hold  its  74lli  Annual  Conjircis  at 
Carlsbad,  the  Austrian  Spa.  Aa  on  former  occa- 
flions  the  rule  that  leetnreB  and  debates  maj  be 
cnriifd  in  ;itiy  htn^iaf^B  of  the  w€>rld,  will  be 
adhered  to,  and  to  English,  American,  French, 
Spanish,  etc  Natural  Phjloaophers  and  Physi- 
ciati-o  the  same  privilejfes  will  l,e  u^iiin  acfonliv! 
as  the  ordinary  members  of  the  aiiiiociation  are  ia 
the  habit  of  enjoyinj;.  It  ia  esttmatt-d  that  be- 
tween 6,000  and  9,000  representatives  of  Natural 
Phylosopby  and  Phyaiciaiu  will  gather  on  tbst 
oeeaMion  at  CurNbad,  and  }»rottt  prepa ration n  arc 
made  now  already,  at  Carlsbad,  to  receive  the 
members  and  frienda  of  this  famous  aaaoelation. 

Nearly  all  tho  |»riiu  i]ml  [.i  ■  fi  -sors  of  the  Berlin^ 
Vienna,  Pragtie  and  most  of  the  other  Continental 
univeraitics  and  hifb  eollflgea  will  again  be  pre^ 

enl,  and  28  different  hranehes  of  modern  and 
ancient  sciences  will  form  the  programme  for  the 


lectures  and  debates.  As  several  hundred  inhabit- 
anUi  of  CarUbad  understand  and  »|)euk  Engli»h, 
the  pisee  betn^  annually  frequentetl  by  a  few 
thooaaad  bsthars  and  tourists  from  England  and 
America,  tbe  facilities,  oomfort  and  conTenUnea 
avnilaMi'  fur  Kajrlish  and  American  Natural 
Pbylosophcrs  and  Phyaiciaui,  at  tbia  year's  eon- 
grass,  will  be  hy  far  grreater  than  en  any  former 

occiisii'ii,  Iiiil  tlid^c  intending  visitors  of  tlip  von- 
gresis  who  wish  to  hold  lectures  should  give  notice 
of  tbia  intention  at  an  early  date,  as  tbe  number 
of  lecturers  will  \>e  very  large.  \Vc  are  requested 
by  the  secretary  of  the  association  to  inform  our 
resden  that  this  Association  of  Natural  Phjios- 
i^hers  and  Physicians  pursties  solely  and  ex- 
eiusively  tbe  object  of  promoting  and  developing 
all  branches  of  si-ience,  and  that  any  other  object 
of  whatever  kind  it  may  be,  is  strictly  excluded. 
At  the  small  exhibition  of  scientifie  objeets  wbieh 
will  be  held  in  connection  witii  tho  Congress,  no 
charge  will  be  tnade  to  OKbibitors  for  the  space 
required,  nor  will  any  entranes  fee  be  saked  from 

visifor's.  Fnrniirifs  or  loiters  >)imi)d  )>e  nddressed 
10  *  The  74ih  i^oiigrcss  of  Natural  I'hylosophers 
at  Carlsbad.'  No  stsmp  for  rq»|y  need  be  enclosed. 

We  Icaru  from  the  London 'Times  that  Jlajdr 
Konnld  Iloss  has  subuiittcd  to  Sir  Alfred  L, 
Jou(^,  chairman  of  the  Liverpool  School  of 
Tnqncal  Ifediotne^  a  r^rt  on  Hae  anti- 
malaria  work  fu  (  I  iitiiili>lu  d  on  behalf  of  the 
school  in  Freetown  by  Dr.  Logan  Taylor  since 
hb  arrival  last  July.  Employing  about  sevens 
men.  Dr.  Taylor  has  drained  nearly  the  whole 
of  the  most  pestilential  parts  of  the  town.  The 
areas  which  have  been  dealt  with  were  fonnerly 
full  of  hollows,  pits  and  ill-made  drains, 
which  in  the  rainy  season  containoil  pool?*  of 
stagnant  water,  brewing  swarms  of  malaria- 
bearing  mosquitoes.  Jn  addition  to  the  work 
of  drainage  Dr.  Taylor  has  employed  a  gang 
of  men  to  collect  old  tins,  bottles  and  other 
rubbish  from  the  houses,  and  2,357  eart-loada 
of  such  refuse  have  b»<  n  n  iiioved  and  16,395 
houses  have  hwii  visitcti.  The  offect  of  these 
measures  has  Im-cii  a  demonairntion  of  tbe  pos- 
sibility of  getting  rid  of  mosquitoes  in  Free- 
town, and  therefore,  prohably,  in  any  town. 
Tbe  moral  which  Major  lioss  draws  from  the 
results  of  the  work  done  is  that  in  order  to 
nuike  the  principal  West  African  stations 
healthy  they  must  be  rendered  scrupulously 
dry  and  clean.   Nothing  else  will  remove  tbe 
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iiiiilariii  ill  llipin  on  a  !ar>;r-  smlp.  To  attain 
this  object  the  colonics  must  be  prepared  to 
mamtain  firoper  ooosemuK^  tPrngBp  Buperin- 
tended  ctTlrieut  health  <.ffieer«.  As  regards 
the  effect  of  the  anti-mo«quito  measures  on  the 
health  of  Freetown,  Major  RoiS  nays  that  he 
was  atnick  by  the  great  change  in  the 
(Icmpnnfjr  of  tlie  Enroponns.  Two  and  :i  half 
years  ago  every  one  wa«  gloomy ;  now  the  Eu- 
ropeans  look  as  cheerful  and  well  as  they  look 
in  India.  Arrangements  have  boon  u\iu]o  for 
Dr.  Taylor  to  proceed  at  once  to  Cape  Coast, 
in  ovder  to  atait  anti-malaria  woik  iSm^  witih 
the  assistance  of  the  governors,  M  the  mor- 
tality at  pn'stmt  Ik  vi^ry  hiph. 

Wa  take  from  the  Mexican  Herald  the  fol- 
lowing weommandationa  passed     the  eeoond 

International  Conferen<'(i  on  January  29 : 
The  second  international  American  confer- 
ence recommends  to  the  ropubli(»  here  rep- 
resented, that  an  'American  International 
Archeological  commission'  be  formed, 
through  the  appointment,  by  the  president  of 
each  eif  ilie  Ameriean  npubUes^  of  one  or  mora 
iDoraberB  of  such  commission;  thnt  mob  pov- 
enuneut  represented  shall  defray  the  ezpcnsoa 
of  its  oommissioner  or  eomniissionera;  that 
imeh  oommissioner  shall  bo  appointed  for  five 
years,  and  that  they  shall  be  subject  to  reap- 
pointment; that  appropriations  for  the  ex- 
penses incidental  to  the  fmaaontion  of  the 
work  and  publications  of  the  reports  of  the 
archeological  commission  shall  be  made  by 
the  reapeefive  goTemments  subaeribing  on  the 
same  basis  as  that  on  wliidi  flio  hureaii  nf  the 
American  republics  is  supported  i  that  the  first 
meeting  for  the  organization  of  the  commia- 
sion,  the  election  of  officers  and  adoption  of 
rules,  shall  occur  in  the  rify  of  Washington, 
District  of  Columbia,  United  States  of 
America,  within  two  yeara  from  thia  date; 
that  the  accountin^r  department  of  the  com- 
mission shuU  be  exercised  by  the  bureau  of 
the  American  republics;  that  this  oommisaion 
shall  meet  at  least  once  in  each  year;  that  the 
commission  shall  have  the  power  to  appoint 
sub-commissions,  which  shall  be  charged 
apecially  with  the  explorations,  or  other  work 
committed  to  ihfh  frtn';  thnt  «nli-oonunis- 
sious  may  be  appointed,  which  shall  cause 


the  denning  nnd  prestrration  of  the  niiiis 
of  the  principal  prehistoric  cities,  estab- 
lishing at  each  of  them  a  muaeum*  to 
contain  objects  of  interest;  to  found  an 
'American  international  museum'  which  is  to 
become  the  center  of  all  the  investigations  and 
interpretations,  and  that  it  be  established  in 
the  city  sfliM-toil  hy  the  majority  of  fhr  rciiiiii- 
lics  acquiescing  in  this  recommendation. 
Committeea  shall  alao  be  appointed  to  dean 
and  conserve  the  minn  of  ancient  cities, 
establishing  in  each  of  them  a  museum  to  con- 
tain iSbe  antiquities  that  may  be  gaUiered.  and 
which  as  to  afford  all  poasible  aooommodationi 
to  the  visitors.  The  nrcheolopical  commis- 
sion and  the  subcommittees  it  may  appoint 
will  be  tubgeek  in  all  matten  to  Him  laws  of  dia 
signatory  ooontries. 


UNlVMEUTr  AND  EDnOATlOVAL  VMWB. 

Prestdkxt  SciirR^fAX  took  the  occasion  of 
Lord  Kelvin's  visit  to  Cornell  University  to 
annoonoe  that  die  neoeasaxy  9250,000  requirsd 
by  Mr.  John  D.  'Rockefeller's  gift  was  assure^ 
and  that  $250,000  will  be  qtent  in  erecting  a 
hall  of  physics. 

Yale  UNivERsrTY  has  been  made  the  residu- 
ary legatee  of  Edward  W.  Southworth,  Kew 

^'<irk  City,  and  it  is  gaiJ  may  receive  ns  much 
as  two  or  three  hundred  thousand  dollars  from 
the  eatatft 

VaasAR  GoLiiKS  haa  raoai^ad  a  libraiy  build- 
ing from  a  donor  whose  name  is  at  present 

witliheld. 

Db.  a.  £.  KfiNiiELLT,  of  Philadelphia,  has 
been  appointed  praf esaw  of  eleetrieal  engineer- 
ing at  Harvard  UniTenity. 

Dk.  Abraham  Jacobi  has  resifm*  ,1  the  i-liair 
of  the  diseases  of  children  in  Columbia  Lni- 
veiaity.  » 

Da.  B.  F.  KtMoSBVfiY  haa  been  eppointod  to 

the  chair  of  human  phy,siolo^.'y  in  Corni  ll  V n\- 
veiaity.  At  present  X)r.  Kingsbury  is  at  the 
UniTereity  of  Fraibnrg;  ha  will  assume  his 

duties  for  the  college  year  1903-1904.  Mean- 
time theclasses  in  pliysiolntry  u  111  \w'  in?tnieteil 
by  Professor  B.  G,  Wilder  and  Dr.  F.  A.  Fish. 
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THE  PITTSBURGH  UEBTINO  OF  THB  AMER- 
iOAN  ABSOOIATIOV, 

Tbb  American  Association  for  the  Ad- 
vancenv'iit  of  Science  will  hold  its  fifty- 
tirst  auuuai  meeting  at  Pittsburgh,  Fa., 
from  June  29  to  July  3,  and  the  aereral 
■Gieatifie  aooieties  affiliated  with  it  will  hold 
their  meetings  at  the  same  place  and  at 
about  the  same  time.  The  Association  has 
never  before  held  a  meeting  at  Pittsburgh, 
bat  tiiat  eitj  is  so  eaidly  veaehed  from  all 
parts  of  the  country  and  is  a  center  for  so 
much  of  scientific  interest  that  the  meeting 
may  be  expected  to  be  one  of  the  largest 
irad  most  aaeoeasfol  in  Hie  hiatoiy  of  the 
Anoeiatioii.  The  prdiminiuy  announce- 
ment, now  in  press  and  abont  to  he  issued 
to  members,  shows  that  the  local  arrauge- 
mtntK  have  been  made  with  great  care,  and 
that  ereTything  peanble  has  been  done  to 
insure  the  success  of  the  mcctinir.  Dr. 
W.  J.  TTolland.  director  of  the  Carnegie 
Museum,  18  chairman  of  the  Iwal  executive 

committee,  and  Vbe,  Qeorge  A.  Wardlaw, 
I'.  O.  Box  78,  Station  A,  Pittsburgh,  is 

the  \octl  secretary. 

From  the  advance  sheets  of  the  an- 
nouncement we  take  the  following  iaets: 
The  council  w'll  m  et  at  Hotel  Schenl^  at 
noon  on  Saturday,  June  2S,  and  the  open- 
ing session  of  the  Association  will  be  held 
at  10  o'elo4&  kJA.f  on  Monday,  June  30, 
in  the  Hiune  Hall  of  the  Carnegie  Inatititte. 
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The  met'tiug  will  be  called  to  order  liy  tlu- 
rctirvig  president,  Professor  Cliurles  Sedg- 
wick Hinot,  of  the  Harvard  If  edieal  Sdiool, 
who  will  introduce  the  president-eleet,  Pro- 
fessor Asaph  1 1  all,  U.  S.  N.  The  usual  ad- 
dresses of  welcome  will  then  be  made  and 
President  HaU  will  reply.  After  the  an- 
nnuiu  eiuents  by  the  general,  permanent  and 
secretaries  the  ppncral  session  will 
adjourn,  followed  by  the  organization  of 
the  sections  in  their  req>eetive  halla. 

On  Monday  af  tnnoon  the  viee-preddoiLti 
are  expected  to  give  thdr  addrcsaos  aa  fol* 

lows : 

ProfonHor  James  McMahon,  Cornell  Univoraity, 
before  the  Soction  of  MathcnuiUcfl  and  Phyaica. 

ProfeitMor  U.  li.  Brace,  UnivarBitj  nf  N«braika, 
before  the  Section  of  Physics. 

Profea«or  H.  S.  Jacoby,  Cornell  University,  be- 
fore the  Section  of  Miii!hMii«»l  Scicnca  and  Eqgi- 
uecriiig. 

Profemor  C.  R.  Van  Iliae,  University  of  Wis- 
consin, Iwfuv  th*  Section  of  QuxAogf  and  Quog' 

rnphy.  * 

President  David  Starr  Jordan,  Leland  Stanford 
Junior  l'niver»i*y.  before  the  Section  of  Zuolo^. 

Mr.  H.  T.  Galloway,  LJ.  S.  DepurtuiL'ul  uf  Agii- 
eulturc,  before  the  Section  of  Botany. 

Dr.  J.  Walter  Fewkcs,  Bureau  of  American 
Ethnologj-,  before  the  Section  of  Autlu'oijiology. 

Mr.  John  Ilyd^  U.  8.  Department  of  Agricul- 
ture, ttcfore  tha  Soetion  of  Social  and  Beonomio 
boiente. 

The  address  by  the  retiring  president, 
Profeaur  Charles  Sedgwick  Minot,  win  be 

given  in  the  Music  Ilall,  Carnegie  Museum, 
en  Tuesday  evt^ninsr.  Following  this  ad- 
dress thei'e  will  be  a  reception  to  the  mem- 
beis  and  guests  of  the  Assoeiation.  It  is 
expected  that  the  Council  will  meet  daily 
at  9  A.M.,  and  that  the  usual  brief  general 
session  will  assemble  at  10  a.m.,  the  meet* 
ings  of  the  sections  following,  with  a  brief 
interraption  for  lunches,  until  4  o'clock 
p  M.  On  Wednesday  eveniiitr  tho  tr^npral 
coninattce  will  meet  at  9  o'clock  at  the 
Hotel  Schenley  for  the  eleetioa  of  ofBoexa 
and  ^jreement  on  time  and  plaee  for  next 


meeting.  The  eiu«uug  general  session  will 
be  held  on  Thursday  evening. 

The  Hotel  Scbeol^  haa  been  selected  aa 
'headquarters.'  It  is  situated  betweea 
Forbes  Street  and  Fifth  Avenue,  opposite 
the  entrance  to  Scheuley  i'ark,  and  is 
within  easy  walking  distance  of  the  Cvs 
uegie  Institute  and  the  other  buildings  in 
whieh  the  Association  and  Affiliated  S*)- 
cieties  will  meet.  jDelegates  arriving  from 
the  Esst  via  Pennsylvania  Railroad,  and 
intMlding  to  stop  at  the  Hotel  Schenley  OT 
one  of  the  East  End  boaniiug  houses, 
should  leave  the  train  at  tliu  £a8t  Liberty 
Station  instead  of  goiug  into  the  Union 
Station  in  town.  All  traina  on  tha  main 
line  of  the  Pennsylvania  road  stop  at  East 
Liberty.  A  number  of  other  hotels  and  the 
addrc^es  of  ntuucrous  boarding  huusffl 
within  easy  reach  of  the  place  of  meeting 
are  given  in  the  jumouncement. 

By  the  courtesy  of  the  Board  of  Trustees 
of  the  Carnegie  Institute,  the  Board  of 
Tnutees  of  tiie  BeUefidd  Presbyterian 
Church,  the  Board  of  Trustees  of  the  First 
United  Pre<jbrterian  Church,  the  Board  of 
Truiitecs  of  the  Oakland  Methodist  Epis- 
copal Church,  the  School  Board  of  the 
Bellefield  district  and  Mr.  Wm.  Falconer, 
Superinteiident  of  Sehenley  Park,  the  meet- 
ing of  the  Association  and  Affiliated  So- 
cieties of  the  Pittsburgh  Convention  will 
be  held  in  tha  Carnegie  Institote,  tiie 
field  Presbyterian  Church,  The  First 
Ignited  Presbyterian  Chnreh,  the  Oakland 
j\lethodist  Ki)iseopai  Church,  Uie  Beiiefield 
School  House,  and  the  Botanical  Leatare 
Hall  of  the  Phipps  Conservatory.  All 
these  buildiiiL's  are  located  in  or  close  to 
Sehenley  Park  and  are  within  five  minutes' 
walk  of  the  Hotd  Sdienley. 

A  railroad  rate  of  one  tan  and  one  third 
for  the  round  trip  ha.s  been  prranted  by  the 
Trunk  Line  Association  and  the  Central 
Passenger  Aasoeiation.  The  same  rate  it 
expected  and  will  probaUy  be  given  by 
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New  England  Passenger  Attoeiation,  tbe 
Westeni  PaMenger  Association,  the  South- 
eastern Passenger  Association,  and  the 
Southwestern  Passenger  Association,  The 
Trans-continental  Assooiatioak  haa  mot 
granted  a  apeeial  rate  for  thia  Gonyention 
but  sngrgests  that  dcleprates  tisinsr  their 
linos  avail  tlioinselvi^  of  the  privileges  af- 
forded by  getting  a  nine  moutlis'  tourist 
tidcet  This  meana  transportation  from 
extreme  western  points  to  territory  grant- 
ing above  rate,  at  two  cents  j>er  mile,  and  5s 
about  equivalent  to  a  rate  of  one  fare  and 
one  third  for  the  round  trip.  An  otra- 
ordinary  concession  has  been  made  by  the 
Trunk  Line  Association  and  the  Central 
Passenger  Associatioa  in  extending  the  re- 
turn lindt  1^  Hekets  to  August  31, 1903. 

Amngements  have  been  made  for  a 
numbor  excursions  and  othica  will  be  aor 
nounced  in  this  Journal., 

The  Permanent  Secretary  has  been  no- 
tified tbAt  Ha  following  aoeietiea  will  meet 
in  afiiliation  with  the  Association  at  the 
Pittsburfrh  meeting.  The  decisions  of 
others  may  be  pendins:. 

The  Geological  Society  of  America. — Tlji*  So- 
cMgr  will  BMCt  an  Tuesday,  July  1,  in  the  lecture 
room  of  the  Oaklnnd  M.  K.  Church.  The  Society 
will  a»M«inble  ou  i'liday,  June  20,  for  an  excursion 
throuph  the  coal  measures  of  wegtern  Pennsylva- 
nia and  northern  We»t  Yiiipnia,  under  the  guid< 
anoe  of  Dr.  L  C.  White.  Preaident,  Dr.  N.  H. 
Winchell;  Secretary,  Profc«*or  H.  L.  FblrehlU, 
Rocheater  University,  Kocbcater,  N.  Y. 

American  Chemimt  Sotfietff. — fCDenl  meeting 
of  the  Ancricnn  Chemical  Society  will  be  held  on 
Monday  and  Tuesday,  June  30,  July  1,  in  the  lec- 
ture room  of  the  Bellefield  Presbyterian  Church. 
Tlic  first  session  will  convene  immediately  after 
the  orj^anization  of  Section  C  of  the  A.  A.  A.  S, 
President,  Ira  Rem.'*en;  Secretary,  Dr.  A.  C  Hale^ 
352A,  Hancock  Street,  Brooklyn,  N.  Y. 

Bociet;/  for  the  jPromoHon  of  Agricutturat  Set* 
enee. — ^The  first  Bi>s-iion  of  i!us  Srxicly  will  be 
held  in  the  west  room,  Carnegie  Lecture  U&ll, 
Carnegie  Inatitnti^  on  Kaadqr,  June  SO.  Preri- 
dent,  \v.  H.  Jordan;  SeeKtaiy,  F.  II.  Wcbater, 
Wooster,  O. 


Botemiettt  Beotety  of  AnierlMk— TIm  nwetlogs  of 

the  Bot«nic;tl  SoHpty  of  .Ainprica  will  be  held 
in  the  Bot-uiiL-iil  iiail  o£  the  i'liipps  Conservatory, 
June  30,  July  3.  President,  Dr.  J.  C.  Arthur; 
Secretary,  Dr.  D.  T.  MaeDongal,  Bronx  Park, 
K«w  York  City, 

Amcrici.iii  il ivioscui-ic'il  Society. — Thia  Society 
will  meet  in  a  designated  room  in  tbe  i:*hippe 
Botanleal  Hall,  on  Friday  and  Saturday,  Jtme 

27-28.  President's  address  on  tlic  evtuinj,'  of  the 
27th.  Begular  sessions  morning  and  afternoon, 
both  daja.  President,  Charka  S.  BetMf ;  Saen^ 
Ury,  TTcnr>'  B^  Ward,  LloMln,  Ndw.,  DnlTCcdlgr 

of  Nebraska. 

Atncrioan  Folk-Lore  Society. — Papers  offered  by 
members  of  th«  Amerioaa  Folk-Lore  Society  wiil 
be  read  In  the  eeeslons  of  Section  H,  A.  A. 

A.  S.,  at  whith  similar  papers  wiil  be  rend  in  the 
audience  room  of  the  Bellefield  Presbyterian 
Chnrdi.  Seeretaiy,  W.  W.  Nawell,  Cambridge 
MasA. 

Association  of  Eoonomic  Entomologists. — ^Thia 
Association  iriD  Iwld  its  fourteenth  annual  meet- 
inj»  in  the  west  room  of  the  Ciirmwie  l.wture  Hall, 
Caruegie  Institute,  on  Siilurduy  an>l  Monday, 
June  28  and  30.  President,  Dr.  A.  D.  Hopkins; 
Secretary,  Professor  A.  L,  Quaintance^  ColUiga 
Park.  Md. 

Sijcirty  for  the  Promotion  of  Enginrcring  Kdu- 
cation. — ^This  Society  will  hold  its  meetin^^  in 
tbe  Lecture  Hail  of  the  Oamegie  Institute,  on 
Fridnv  find  Sntunlay,  June  27  2S.  President, 
Professor  Robert  Fletcher;  SecreUiiy,  Professor 
H.  8.  Jaeoby,  Cornell  University,  Ithaca,  N.  Y. 

American  Physical  Society. — 'The  permanent 
secretary  is  informed  that  thia  S<x!iety  ha»  re- 
quested its  Council  to  arrange  for  a  summer 
meeting  in  connection  with  Section  B,  A.  A.  A.  8. 
At  the  time  of  this  writing  the  action  has  not 
been  tak<n,  but  iufurmation  from  the  Strrctary 
shows  that  the  meeting  will  in  all  probability 
take  plMso.  In  that  case  this  Society  will  meet 
June  30  to  July  3,  in  connection  with  Section  B, 
A.  A.  A.  S.,  in  the  middle  room  of  the  Carnegie 
Lecture  Hall,  Carnegie  Museum.  President,  Pn^ 
fessor  Albert  A.  Michclson;  Secretarj',  Professor 
Ernest  Merritt,  Cornell  Unirersity,  Ithaca,  N.  Y. 

Sigma  Xi  Honorary  Scientific  Societjfj—iAn  in* 
formal  general  meeting  will  be  bold  on  aom*  flon* 
venient  evenlBg  to  be  announced  later.  The  Pren- 
dent  is  Prcfr-sor  S.  W.  Willi-ton,  Uni\ei>iiy  of 
liansas,  Lawrence,  Kans.  Tbe  Secretaries  are 
PrafssaoT  S.  8.  Crawley,  UniTerstty  of  Pnmqrl' 
vnria.  ■philadrdpliin,  and  Professor  James  Mc- 
Mahon,  Cornell  University,  Ithaca,  N.  Y. 
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THE  FOl  XnATION  OF  A  SATIONAL  AUTHEO- 

POJ.OOICAL  S'nCTETY. 

DfRi.NG  tJic  last  twenty-live  years  anthro- 
pology has  made  great  advances  in  our 
Muntxy.  Before  the  year  1877  attempt* 
had  been  made  here  and  there  to  (^nllei^t 
information  in  regard  tn  r»nr  native  tribes. 
The  report  of  1822  on  the  Indians,  by 
Jedidiah  Horse,  the  monumeiital  work  by 
Schoolcraft*  and  the  many  important  in- 
vestigations connected  with  the  geograph- 
ical and  geological  surveys  of  the  Western 
States,  are  witnesses  of  an  eaxly  interest  in 
the  history  of  our  native  tribes  and  of  dieir 
remains.  The  first  attempt  to  organize 
ethnological  work  was  the  establishment  of 
the  Bureau  of  American  Ethnology  through 
the  activity  of  Major  Powell.  It  took  a 

Inn;?  tiriip.  even  after  the  organization  of 
the  Bureau,  before  the  necessity  for  earcful 
training  of  anthropologists  became  clearly 
nndecstoodi  and  it  wsa  <»ly  in  1888  llial^ 
through  the  ^[tpointment  of  F.  W.  Putnam 
as  profflflBor.  anthropolo^'  was  introduced 
in  Harvard  University  as  a  subject  of  in- 
struction. Since  that  time  great  strides 
have  been  nunb'.  and  the  list  of  anthro- 
polotrieal  courses  given  in  colleges  and  uni- 
versities, which  was  recently  published  by 
Mr.  MaeCordy,*  ia  an  eneonraging  sign  of 
the  growth  of  interest  in  our  science. 

The  increasintr  inf<Test  in  anthropology 
also  led  to  the  formation  of  a  mnnlier  of 
societies  specially  devoted  to  this  subject. 
The  first  anthropologieal  soeiety  founded 
in  America  was  the  American  Etlinolog* 
ical  Sfwi'  ty  of  Ni  w  York,  established  in 
1S42  by  Albert  Uallatin.  This  society,  in 
course  of  time,  became  dormant.  Mean- 
wliilc,  in  1882,  the  American  Association 
for  the  Advancement  of  Science  I'C'^ninii/.d 
the  claims  of  anthropology'  by  founding  an 
anthropological  section.  In  1879  an  An- 
tliropological  Society  was  established  in 
Washington.     In   1895  the  New  Tork 

*  ScicKcc,  February  7,  IWii. 


Academy  of  Seienees  established  a  section 

of  anthropology  and  psycholnnT,' ;  and  in 
1899  the  ^Vmerican  EUmolofrieal  So«-icTy  in 
New  York  was  resuscitated.  It  seems  but 
right  to  mention  in  connection  with  these 
societies  the  American  Folk-Ix)re  Societj', 
wWvh  was  established  in  1888,  and  which 
has  done  much  valuable  anthropological 
work.  Besides  this,  a  number  of  smaller 
informal  societies  might  be  mentioned,  such 
as  tlie  Anthropological  Club  at  Hanrard 
University. 

At  ibb  present  time  we  find,  theretoe, 
three  important  societies  devoting  them^ 
.'?plves  to  the  advrmcoment  of  anthropology. 
These  are  tlie  .^Vnlliropological  SectitMl  (H) 
of  the  American  Association  for  the  Ad- 
▼ancement  of  Beaenee,  the  Anthropolo^osI 
Society  of  Wa-shington,  and  the  American 
Ethnological  Society.  The  first  of  these  is 
uatiouai  m  its  character;  the  other  two  are 
essentially  local  societies,  although  both 
have  a  number  of  memben  scattered  all 

over  the  conn  try 

The  rapid  advances  of  anthropological 
work  in  America  make  it  desirable  to  con- 

bider  whether  the  development  of  anthro- 
pological societies  cannot  be  so  dire<»ted  as 
to  lead  to  a  thorough  organization  that  will 
be  benefieial  to  the  farther  developmeDt 
of  anthropology. 

The  objcpts  of  scientific  societies  may 
perhaps  be  briefly  defined  as  follows :  First, 
to  give  (^portunily  for  the  discussion  of 
seientifiie  problems  among  stadents,  and 
thus  to  further  the  advancement  of  science; 
secondly,  to  dis-^eminnte  knowled^re  through 
the  publication  of  the  results  of  investiga-- 
tions;  thirdly,  to  create  new  interests  by 
bringing  the  progress  Of  scientific  research 
lo  the  attention  of  the  lay  public.  Tliis 
last  point,  while  not  immediately  contrib- 
uting to  the  advancement  of  science,  must 
be  considered  as  of  fundammtal  impor- 
tance, particularly  in  our  count ry.  bci-anse 
no  science  can  flourish  that  has  not  the 
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support  of  public  opinion.  It  is  therefore 
inenmbent  tipoQ  CMsieutistB  to  mntaiii  w>- 
ei«ties  vhieh  spread  their  activities  u 

vi''<^1y  possible. 

The  constituencies  of  national  and  of 
local  aocietiea  are  naturally  different,  tiie 
iiatii>ffa1  aoeiety  taking  its  members  from 
all  over  the  country,  while  local  societies 
are  priinariiy  coniined  to  the  inhabitants 
of  a  certain  ci^,  or,  at  most,  of  a  limited 
distriet.  For  iliia  reaaon  the  means  ap- 
plied by  local  and  by  national  societies  to 
extend  their  membetabip  eannot  always  be 
the  same. 

A  difficult  problem  often  arises  among 
those  societies  which  are  most  sooccssfnl  in 

popularizing  the  subject  matter  of  their 
science,  because  the  lay  members  largely 
outnumber  the  sdratifle  contribntois. 
Yiniefever  this  is  the  case  there  is  a  tend- 
ency towards  lowering'  the  scientiilc  value 
of  discussion,  because,  out  of  regard  for  the 
general  public,  purely  technical  matter  is 
often  excluded  bom  tiie  diaenssions.  Thus 
the  necessity  arises  of  pivin^  opportunity 
for  technical  discussions,  in  order  to  en- 
able the  society  to  fulfill  its  purely  scien- 
HHa  ndasioo,  namely,  to  verve  tiie  advanca* 
ment  of  science  by  means  of  discussions 
amon<r  soientista,  and  by  the  publication  of 
technical  papers.  The  greater  the  public 
interest  in  a  science,  and  the  less  teehnieal 
knowledge  it  appears  to  require,  the 
greater  is  the  danger  that  meetin<»s  may 
assume  the  character  of  popular  lectures. 
Anthropology  is  «aw  of  the  sdanees  in 
whidi  this  dsnger  is  ever  imminmt,  and 
in  which  for  this  reason  prcat  care  must  he 
taken  to  protect  the  purely  scientific  in- 
terests. 

It  aeems  to  my  mind  that  the  problem  of 

how  to  effect  1£b»  beat  organisation  of  an- 
thropol'^eists  eannot  be  solved  without  a 
discussion  of  the  general  organization  of 
aeientifie  sodetiea.  The  pn»bl«aia  vritii 
whieh  we  are  confnmted  in  various 


branches  of  science  are  practically  the 
same,  and  the  general  tendeneiea  that  mani- 
fest themselves  should  be  ooosidered  in 

n:iiidin<r  our  actions. 

At  the  present  time  our  active  societies 
may  be  i^ssed  as  follows:  Fint,  we  haTS 
a  group  of  miscellaneous  societies,  such  as 
our  local  academies,  in  which  all  sciences 
are  represented  with  a  large  lay  member- 
ship; secondly,  there  are  local  q>eeial  so- 
cieties with  unlimited  membership,  sndi  as 
our  geographical,  anthropological  and 
zoological  societies;  thirdly,  the  American 
Association  for  the  Advancement  of  Sci- 
ence represents  a  dass  by  itself,  rimilar  in 
character  to  the  local  academies,  but  in- 
tended  to  embrace  the  whole  country. 
There  are  a  number  of  somewhat  special 
aoeietics  of  a  similar  eharaeter,  whieh,  how- 
ever, are  more  or  leas  devoted  to  applied 
science.  All  these  societies  eater  to  a  very 
great  extent  to  the  lay  public.  As  a  reac- 
tion to  the  popularizing  tendencies  of  these 
societies,  and  intnided  to  flU  the  demand 
for  an  opportunity  for  technical  discus- 
sion, a  number  of  purely  scientific  national 
societies  and  the  American  Society  of  Nat- 
uralists have  arisen.  The  f  ormatien  of  the 
National  Academy  is  also  partly  due  to  Hub 
demand. 

It  has  evidently  been  found  impossible 
to  harmonize  the  popular  and  teehnieal 
dements  in  the  meeting  of  the  general  so- 
cieties, else  it  would  be  difficult  to  under- 
stand why  the  national  purely  scientific 
societies  should  have  arisen,  notwithstand- 
ing the  existenee  of  the  Ameriean  Assoeia- 
lion  for  the  Advancement  of  Science.  The 
jacf  that  so  many  societies  of  this  character 
have  sprung  up  recently  shows  clearly  that 
it  is  necessary  to  provide  for  purely  seien* 
tific  meetings. 

A  consideration  of  the  methods  of  publi- 
cation of  our  societies  brings  out  a  num- 
ber of  points  of  eonnderaUe  interest  We 
Hod  that  throughout  the  eountry  it  is  the 
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practice  of  every  society  whirh  publishes 
aiccounts  of  its  wortc,  to  eudeuvur  to  build 
up  &  Ubraiy  by  exehanging  its  pnblioationa 
with  tliose  of  societies  treating  allied  sub- 
jects. The  wider  the  scope  of  the  society, 
the  more  ambitioiis  the  scheme  of  the 
library.  It  seems  to  my  mind  that  this 
method  of  procedure  is  not  in  accord  with 
existing  conditions.  Tho  rulminisf rative 
machinery  of  a  society  is  not  adapted  to 
manage  an  efficient  library.  The  available 
funds  are,  on  the  whole,  too  slender  to 
admit  df  adequate  binding  and  shelving 
of  the  books,  not  to  mention  the  impossi- 
bility of  having  the  library  accessible  at 
all  times  to  every  one  who  needs  it.  I  do 
not  believe  that  a  single  city  could  be 
found  in  which  a  publishing  society  exists 
that  ha«  not  a  public  library  in  which  bookH 
are  property  eared  for,  and  whiidi  would 
not  supply  all  the  demands  immeasurably 
better  than  a  scientific  society  could  do. 
I  do  not  need  to  bring  forward  specific 
examples  of  the  complete  break-down  of 

SOeiety  libraries,  because  ea.ses  are  too 
numerous.  It  is  only  in  technical  or  sotni 
technical  societies,  which  possess  buildings 
of  fhdr  own,  and  wh»^  to  a  oertain  extent 
partake  of  the  eharaeter  of  dabs,  and 
whnse  fees  are  accordiu^dy  hitrh,  tbnt  at- 
tempts at  luanaging  a  library  have  been  at 
all  success!  ul. 

If  it  were  onee  reeogniaed  that  the  ef- 
forts of  societies  to  build  up  libraries  are 
ncees.^arily  futile,  and  sliould  be  left  to 
organizations  established  for  the  care  of 
books,  the  whole  qnestion  of  publication 
and  distribatioik  of  publicationa  would  as- 
sume a  new  aspect.  As  it  is  now.  most  of 
our  societies  accumulate  libraries  where 
they  are  neitbar  needed  nor  wanted,  and 
fartheimors  they  distribnts  their  pnbliea^ 
tions  nmr>n{T  people  to  whom  they  are  an 
encumbrance.  It  should  be  clearly  under- 
stood that  among  the  members  of  our  so- 
eietica  there  are  a  great  many  who  j<»n, 


not  on  account  of  any  speeilie  interest  in 
the  subject  of  the  society,  but  simply  be- 
cause they  eonnder  it  proper  to  advance 
the  ir  ii  rests  of  science.  Most  of  these 
would  much  rather  not  receive  the  publica- 
tions of  our  societies  than  be  so  encum- 
bered. It  is  only  recently  that  one  or  the 
other  society  has  adopted  the  method  of 
rcquirinir  its  members  to  express  their 
wish  to  receive  the  publications  of  the  so- 
ciety before  ^«^»<^*«»(f  theoL 

If  the  effort  to  bnild  up  a  library,  and 
the  miscellaneous  distribution  of  publica- 
tions were  discontinued,  a  very  consider- 
able saving  in  the  funds  of  each  society 
could  be  effected,  and  the  available  funds 
for  publication  would  be  materially  in- 
creased. 

If  once  the  accumulation  of  books  were 
left  entirely  to  existing  libraries,  seientiBe 

societies  of  good  standing  would  have  a 
riixht  to  e.Kpect  that  each  library  wooJd 
subscribe  to  their  publications;  and  in  this 
manner  it  would  be  feasible  to  establish 
publication  on  at  least  a  partially  paying 
basin.  "We  should  not  forget,  however,  that 
many  of  our  societies  are  not  strong  enough 
to  pnUiah  joumala  which  are  so  important 
that  ev«7  great  lilnnry  would  snbaeribe 
for  them.  It  seerns  to  tny  mind  that  here, 
more  than  anywhere  else,  is  an  opportunity 
to  make  our  work  effective  by  better  organ- 
isation. The  anthropolo^ats  of  this 
country  found  it  advantageous  to  combine 
in  regard  to  publication.  The  Anthropo- 
logical Society  of  Washington  has  published 
for  a  long  series  of  yesia,  under  heavy 
sacrifices,  the  American  AntknpUogisf, 
In  1S99  the  Si^eiely  pave  up  the  jonmal. 
and  allowed  it  to  become  a  national  journal 
It  has  increased  in  saw,  and  it  ia  now  sup- 
ported as  their  ofiBcial  journal  by  the  Wadi- 
injrton  Anthropological  Society  and  by  the 
American  Ethnological  Society.  If  we 
imagine  that  such  concentration  were  to 
take  place  in  other  societies  also,  many  of 
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the  smaller  journals  might  be  combined, 
and  might  become  of  such  importance  that 
libraries  would  have  to  subscribe  to  them. 
It  is  perhapa  too  modi  toliope  for  a  rulisar 
tion  of  such  a  plan  in  the  near  future,  be- 
cause it  might  seem  to  encroach  too  much 
Upon  the  individuality  of  each  society. 

Tbere  it  however  one  ease  in  wbieb  tiie 
advantage  of  a  proceeding  of  this  sort 
seems  so  ob\'ions  that  I  wish  to  mention  it. 

Our  local  academies  of  science  were  or- 
ganixed  at  a  time  when  men  of  aetenti^ 
interest  were  few  and  far  between,  and 
when  it  was  necessary  for  all  of  them  to 
come  together  and  to  work  together.  The 
pnblieationa  whidi  have,  developed  from 
these  soureee  are  nusoeUaneons  in  eharao- 

ter.  An  a-slronoinioal  paper  may  he  fol- 
Inwr  l  by  one  on  geology,  which  in  turn 
may  be  followed  by  one  ou  anthropology, 
botany,  or  even  phUologjr.  For  this  reason 
the  papers  published  in  such  miscellaneous 
oolleetions  arc  hardly  noticed,  and,  if  no- 
ticed at  ail,  are  quicidy  foi^otten.  The 
puUieatiioiiB  of  oar  loeal  aoademies  are  an 
eseellfflit  medium  for  burying  good  work. 
It  would  seem  that,  if  our  academies  could 
disregard  the  sentimental  interest  in  the 
oantmnanee  of  their  aeriea  of  pablieatiooB» 
and  could  give  their  support  to  existing 
special  jonmals,  or  if  several  academies 
would  combine  in  such  a  manner  as  to  make 
it  feasible  to  publish  series  relating  to  van- 
ens  aeieneea,  the  effectiveness  of  the  seien- 
tific  work  accomplished  would  be  im- 
mensely increased,  and  I  venture  to  say 
that  in  this  manner  much  of  our  scientific 
pnblieation  eonld  be  made  nearly  aelf^snp* 
porting. 

In  order  to  brinp  this  nhout,  cooperation 
between  the  various  academies  would  be 
necessary.  In  faet,  the  loeal  academy 
would  aasume  a  fnnetion  entirely  different 

from  what  it  is  at  the  present  time.  It 
would  become  what  the  Washington  Acad- 
emy of  Sciences  was  intended  to  be,  and 


what  the  Scientific  Alliance  of  New  York  is 
trying  to  be— a  clearing-house  between  the 
various  local  societies.  Evidently  a  develop- 
ment of  this  kind  would  lead  to  the  estab- 
lishment of  a  number  of  national  societies, 
each  with  its  local  branches  of  pfreater  or 
less  independence;  and  the  local  branches, 
repreaenting  various  sdenees,  together 
would  form  a  loeal  aeademy.  It  would 
seem  that  in  this  manner  the  national  as 
well  as  the  local  interests  of  each  science 
mic^t  be  fuUy  guarded. 

I  believe  that  to  a  certain  extent  our  so- 
cieties are  developing  in  this  direction. 
The  establishment  of  the  national,  purely 
sctentifie  societiea  to  whieh  I  alluded  be- 
fore, and  thdr  reUtaoo  to  the  American 
Association  for  the  Advancement  of  Sci- 
ence, are  in  line  with  a  movement  of  this 
kind.  If  the  general  interests  iu  any 
sdmoe  were  concentrated  in  one  national 
society,  it  might  be  considered  advan- 
tageous for  such  a  society  either  to  take  the 
place  of,  or  to  affiliate  itself  closely  with, 
the  eorreatpoDding  section  of  the  Amerieaa 
Association  for  the  Advancement  of  Sei- 
enee,  and  for  the  Association  to  assume  the 
same  function  iu  relation  to  all  the 
national  soeieties  that  the  loeal  academy 
assumes  in  relation  to  the  kesl  societies. 
These  ide^is  were  well  outlined  by  Professor 
Cattell  in  the  annual  disciis.sion  hefore  the 
American  Society  of  Naturalists  at  their 
meeting  in  Chicago,  1901. 

Anthropology  is  in  one  respect  better 
situated  than  most  of  the  older  sciences, 
because,  comparatively  speaking,  little  has 
been  done.  The  interests  that  will  arise 
during  the  oondng  twenty  years  are  cer- 
tainly immeasurably  greater  than  the  in- 
terests which  have  become  organized  dur- 
ing the  past  twenty  years.  It  rni^t  theiek 
fore  seem  feasible  to  direet,  to  a  certain 
extent,  the  growth  of  our  societies  in  lines 
that  may  seem  desirable.  Up  to  the  pres- 
ent time  the  Anthropological  Section  of  the 
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American  Assniriatimi  for  the  Advarife- 
meut  of  Sc'ieuce  has  performed  the  fuuc- 
tioiis  of  a  iiAtioiud  society.  During  the  list 
few  yean  the  Section  heg  aaaemUed  evety 
winter  nt  the  satiip  time  and  place  as  the 
American  is'aturaliste.  and  has  tried  to 
hold  a  uieeting  wliieh  wuh  iuieuded  tu  he 
more  strictly  technical  than  the  enmmer 
neeting.  These  ineetingH  have  decidedly 
1?rown  in  ititere^^t  and  in  importance. 

Kecently  the  question  has  been  raised 
wbether  Section  H  is  the  most  eflleiait 
medium  of  bringing  together  all  thoee  scat- 
tered individunls  \\ln»  tiike  an  interest  in 
anthropological  matters.  I  thoroughly  be- 
lieve that  this  can  be  done. 

It  should  be  borne  in  mind  that  the  effort 
to  bring  togeUier  from  all  over  the  countiy 
those  interested  in  the  advancement  <  f  r\uy 
special  branch  of  science  has  an  mtnaate 
nlation  to  tlie  more  general  objeets  of 
creating  an  organizatim  in  which  the 
whole  interest  in  science  centers.  This  is 
the  function  of  the  American  Association 
for  the  AdTancement  of  Science;  and  if 
this  aim  is  borne  in  mind,  the  Association 
is  bound  to  become  a  factor  of  f;rcat  impor- 
tance in  molding  the  development  of 
scientific  interests  in  ovr  oountiy.  It  seems 
to  my  mind  that  the  general  sdentifle  in- 
terest.'? wr>uld  suffer  if  any  new*  popular 
scieiitilie  societies  were  created  that  are 
not  afliliated  an  intimately  as  possible  with 
the  American  AsMielatimi  for  the  Advanee* 
ment  of  Science.  If  we  endeavor  to  ob- 
tain, from  all  over  the  cnnntry,  lay  mem- 
bers for  an  anthropological  society,  we 
shonld  endeavor  at  the  same  time  to  make 
thran  members  of  the  Atneri^'an  Aaaodatioii 
for  the  Advancement  of  Seiencc.  Tt  micrht 
perhaps  seem  that  the  necessity  of  contrib- 
uting tiie  amotmt  of  the  membership  fee 
for  each  member  of  a  special  society  to  the 
American  .\«i>ei;»tioti  would  not  be  in  the 
interest  of  the  special  society,  but  I  am 
inclined  to  believe  that  this  would  be  a 


narnnv  point  of  view  to  take.  The  large 
increase  in  membership  of  the  American 
Assodatioii  whidt  otwld-  be  effected  bf 
bringing  the  members  of  all  speeial  so- 
cieties into  the  A.ssm-iation  could  not  fail 
to  give  such  a  ttvineudous  impulse  to  the 
Association,  and  to  make  it  so  much  more 
powerful,  that  it  would  retroaet  upon  Ae 
single  societies,  and  that  it  would  facilitate 
their  growth. 

It  seems  to  my  mind  that  this  point  of 
view  should  determine  our  further  aetions 
in  regard  to  the  organization  of  anduopo* 
lofjical  interests.  I  should  advocate  a  rmtvf^- 
meat  originating  in  the  American  Ass<x'ia- 
tion  for  the  Advancement  of  Seisnoe,  by 
whidi  the  Section  of  Anthropology  ahoold 
l)e  aut^j  riz.^i  to  take  the  name  of  a  na- 
tional anthropological  society,  and  to  levy 
assessmenta  for  their  own  particular  pur- 
poses, and  by  which  only  snob  members  of 
the  American  Association  should  become 
members  of  the  Section  a.s  fulfill  the  re- 
quirements set  by  a  special  council  selected 
by  the  Section.  This  would  lead  to  a  dis- 
tinction between  members  at  large  sad 
members  united  in  special  societies— a  pro- 
cess which  I  believe  would  be  wholesome 
tw  the  adTaneement  of  the  best  intetcsts 
of  sdenea. 

Tt  seems  to  me  that  we  should  not  be 
nusled  under  present  conditions  by  the 
mere  desire  to  obtain  as  rapidly  as  possible 
as  much  financial  aid  to  anthropology  aa 
we  can  secure,  but  should  in  all  our  move- 
ments be  controlled  by  what  spcttss  to  be 
for  the  best  permanent  scieutilic  interests 
of  the  country. 

The  reasons  for  our  denre  to  bring  to* 
irether  all  those  who  are  interested  in  an- 
thropology are  twofold.  The  work  of  a 
national  soeiely  will  ba  beneficial  to  them 
by  stimulating  theb  interest  and  bringing 
them  into  contact  with  their  co-workers  all 
over  the  country.  On  the  other  liand, 
every  new  member  will  help  the  society 
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to  enlarge  its  activity  in  establishing 
anthropology  on  a  firmer  basis.  Although, 
flierefne,  tbe  cstabliBhmeiit  of  dote  kIof 
tkns  between  all  individuals  all  over  the 
country  who  are  interested  in  anthropol- 
ogy seems  to  be  of  great  importance,  the 
reterving  of  an  opiKntiiiii^  for  diKnurioD 
among  scientists  alone  must  not  be  leet 
siglit  of.  At  the  present  time  the  nnm- 
ber  of  trained  anthrupolc^ists  is  so  small 
that  it  is  doubtful  if  there  is  any  immediate 
neeenity  of  providing  for  aneb  meetinga. 
A  conservative  estimate  of  the  number  of 
anthropologists  who  can  lay  claim  to  a 
fairly  symmetrical  training,  and  who 
eontribate  to  the  advanee  of  anthropology, 
'woiild  Ittrdly  exceed  thirty.  At  the  same 
time  the  number  of  young  men  who  devote 
themselves  to  this  science  is  constantly  in- 
ereanng.  Harvard,  Columbia  and  OA- 
oago  universities  are  constantly  training 
new  men,  and  tlic  breadth  and  thorough- 
ness of  their  training  are  constantly  in- 
ereaaing.  If  therefore  the  time  is  not  ripe 
for  providing  for  atrietly  teohnieal  meet- 
in^js,  it  is  certainly  not  far  distant.  In 
most  sciences  the  orcranizations  which  are 
pn>vitliug  for  technical  meetings,  and  those 
whieh  provide  for  the  general  interest  of 
the  science,  have  become  distinct  orgaoiia^ 
tions.  I  have  hinted  before  at  the  reason 
which  led  to  this  condition  of  alfairs.  The 
foun^tloD  of  aocietiM  of  spedalista  waa 
partly  a  reaction  against  the  popular  char- 
aeter  rf  t};r  meetings  of  the  dlder  stK-ieties. 
The  experiences  of  the  last  few  years  seem 
to  suggest  that  a  separate  organization 
givea  a  better  asearance  of  preserving  the 
purely  scientific  character  of  meetings  than 
attempts  to  distincmish  between  two  kinds 
of  meetings  of  the  same  society  — technical 
meetings  and  pepnlar  meetings— orthrongh 
the  division  of  the  membership  of  a  society 
into  two  clarwes,  as  fellows  and  iin  mbprs. 
Nevertheless  it  is  not  certain  that  adequate 
provisions  for  teehnical  meetings  might  not 


be  made  in  the  freneral  society.  I  wish  to 
call  attention  here  to  the  methods  of  scien- 
tiBe  soeieties  abroad,  many  of  whieh  have 
alao  a  miscellaueous  membership.  The 
scientific  work  (if  these  soeieties  i.s  curried 
on  successfully,  notAvithstanding  the  pres- 
eoee  of  lay  membersy  and  the  sneoeaa  of 
aneh  meettugs  depends  simply  upon  the 
eonrape  of  the  presiding  officer,  and  of  the 
speaker  to  discuss  before  his  audience 
technical  matters  which  may  be  beyund  llie 
eompreiienBion  of  a  majority  of  tiie  audi- 
ence. I  do  not  venture  to  say  whether  an 
attempt  of  this  kind  oould  be  aaeoeflsfol 
here. 

I  believe  the  reasons  that  have  been  ad- 
dueed,  and  whieh  ba\  e  been  mneh  diseiuaed 

nmono:  a  number  of  aiithropoloL'ists.  are 
weighty  enough  to  induce  us  to  consider 
ear^nlly  if  the  time  haa  oome  for  a  better 
orgaaixatiim  of  anthn^xdogieal  week  all 

over  the  country,  and  what  stqM  may  be 
tlie  most  advantageous  to  take. 

Fbanz  Boas. 


EXCBRPT8   FROM    THE    RFA'ORr    OF  TBS 

cexava  committee  of  the  ammri- 

OAN  OBBMWAL  800ISTT. 

The  Census  Committee  of  the  Ameriean 
Chemical  Society  sought  to  learn  as  accu- 
rately as  possible  the  procrresa  during  the 
last  twenty-five  years,  and  how  to  better  the 
conditions  for  tiie  devdopment  of  ebemia- 
try  in  America.  A  mere  statement  of  the 
Cdiidititins  without  further  comment  would 
hardly  secure  that  end.  It  wa.s  therefore 
necessary  to  gather  statistics  of  the  meet 
varied  eharaeter.  Naturalfy  such  a  report 
could  not  be  complete,  as  the  members  of 
the  coinmittee  ha<l  various  nther  cares  de- 
iiiHiidiug  their  attcution,  and  the  means  at 
their  command  were  limited.  SufBdent 
data,  however,  were  secured  to  give  eaose 
fnr  <?ome  £rratif5eation  and  at  the  ?ianie  time 
to  indicate  directions  for  much  home  mis- 
sion worli  among  Ameriean  chemists.  This 
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artide,  iu  brief,  must  merely  state  a  few 
poiuu  of  luierest  dealt  witli  more  in  detail 
hy  the  oommittee.  Cm'  two  hnndnd  ooU 
leges,  including  the  leading  universities  of 
the  United  States,  gave  the  committee  sta- 
tistica.  Scarcely  a  dozen  answers  came 
from  Canada  and  no  request*  for  informa- 
tion were  sent  to  Ifezico. 

A  lengthy  taWe  is  qivpn  shomncr  the  in- 
crease in  the  number  of  students  in  chem- 
istry (inorganic,  organic,  phyaieal  and 
agrienltiiral)  during  tbe  past  twenty-five 
years.  AVhilo  the  ficrures  are  not  to  he  re- 
lied upon  for  several  reasons,  some  very 
interesting  iufurmatiuu  was  gained;  for 
inatonee,  there  ia  a  very  marked  niunber  of 
students  specializing  in  chemistry;  the 
courses  have  been  much  diversified  by 
means  of  the  increase  in  the  number  of  in- 
atnietora,  teaehing  fellowa,  laboratocy 
assistants,  etc. 

In  regard  to  eciuipment:  Large  sums 
have  been  spent  by  many  institutioiia,  some 
having  even  been  established  since  tiie 
founding  of  the  American  Chemieal  So- 
ciety. A  few  cheinical  departments  re- 
ported large  endowments.  While  in  many 
cases  through  private  beneficence  instita- 
tioni  have  been  provided  with  eommodions 
and  in  some  insfanees  iiiat,'iiifieent  labora- 
Idries,  as  at  Yale,  Columbia,  Cbicaffo,  Cor- 
nell and  Leland  Stanford,  Jr.,  and  iu 
others,  as  the  Univefsities  of  Nebraska  and 
Washington,  the  states  have  supplied  the 
needs  in  many  departments,  there  is  still  a 
crying  demand  for  better  equipment  and 
better  accommodation.  Some  few  reported 

their  eciuipmeut  as  sntTieient. 

While  tiiucli  inforriiatinu  in  regard  to 
buildings,  Hoor-space,  etc.,  was  secured,  an 
itemized  statement  of  UMih  was  impracti- 
cafalft.  A  conservative  statement,  averaging 
all, is  that  1lie  aef^otnniodations  for  students, 
teachers  and  chemists  in  America  have  in- 
ereased  in  the  proportion  of  one  to  twenty- 
five. 


Two  interesting  tables  are  included  in 
tbe  report  touching  directly  upon  the  nnm- 
ber  of  prof easora  tesfthing  orgamo  dum' 
isitry  ;  the  nutuber  of  students  taking  lecture 
work  in  organic  chemistrj%  laboratory'  work 
in  organic  chemistry;  and  tbe  number  of 
professraa,  instmetors  and  stndenta  doing 
researeh  work  in  ot|;anie  chemistry.  It 
appears  almost  beyond  coneeption  to  realize 
that  in  only  five  or  six  colleges  were  re- 
aearehes  in  organie  diemistty  eondxurted  in 
1876,  while  now  over  thirty  institatioas 
ofTer  excellent  opportunities  for  suf^h  re- 
searches and  the  total  number  of  students 
carrying  them  oat  in  thaae  institotioina  is 
much  over  a  hundred  (1900).  Twenty-five 
volumes  of  the  American  Ch^^mical  Journal 
speak  eloquently  of  American  researches  in 
organic  chemistry.  (Report  on  Organic 
Chemistry  was  prepared  by  W.  A.  Noyes.) 

The  rei}ort  contains  a  complete  history 
of  the  development  of  physical  chemistry 
in  America  ( by  Ix>uis  Kahlenberg).  At  the 
founding  of  the  Chemieal  Soeiefy  thei«  was 
not  a  single  instm  '  i  of  phjrneal  chem- 
istry in  Anieriea.  In  fact  it  may  be  said 
that  this  phase  of  the  subject  has  been 
recognized  only  witiiin  the  last  decade,  yet 
at  present  there  are  several  chairs  of  phya- 
ieal eheniistry  in  Ameriea,  and  all  of  thf 
more  important  institutions  offer  instruc- 
tion in  that  subject  under  an  adjunct  pro- 
fessor or  instmotor  in  charge  of  it.  An 
outline  is  given  also  of  the  aspirations  and 
aims  of  physical  chemistry  in  America,  and 
u  promising  indication  of  accompliahment 
is  bad  in  the  Jowmal  of  Phytieal  Chem- 
istry, now  in  its  fifth  volume. 

Agricultural  Chemistry  (by  C.  L.  Par- 
sons).—Tbe  report  in  reviewing  agrictil- 
toial  ehmnk^  has  oomidand  Q»  estib* 
lishment  of  many  of  tlie  agrieultursl 
eolletre??  a  few  years  preeedincr  the  found- 
in  lt  of  the  Swiety.  Not  lonp  afterward, 
in  1882,  the  Association  of  Official  Agri- 
onltnrsl  Chemists,  which  haa  done  and 
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is  doing  ao  much  for  securing  standard  and 
satisfactory  analytioal  methods,  was  organ- 
ized. The  Bzperiment  StatioDB  ertablished 

in  1887,  the  present  Soil  Surveys  and  finally 
the  establishment  of  a  division  of  chem- 
istry in  the  department  of  agriculture  are 
timplj  died  •»  maite  of  pragren.  Al* 
though  full  courses  of  chemistry  are  given 
at  all  of  these  land-grant  collcfrcs.  many  of 
which  have  some  of  the  very  beat  equipped 
laboratories  and  offer  flie  moat  extensive 
election  of  work  in  chemistry,  the  total 
mimber  of  agricultural  chemists  or  students 
taking  agricultural  chemistry  is  propor- 
tUHaaftdjr  aman  (1,555).  A  full  taUe  ia 
given  showing  the  proportion  of  atadenta 
in  all  courses  in  these  frtate  colleges  who 
receive  instruction  in  chemistry,  proportion 
of  students  in  agricultural  courses  who 
rMdve  ehemieal  inatmetion,  vitli  special 
reference  to  agrienltiiral  prodneta,  plant 
life,  fertilizers,  etc. 

Indmtrial  or  Technical  Chemistry. —In 
eonmdering  that  phaae  of  the  snbjeet  the 
eommittee  had  to  consider  it  from  two 
standpoint;;:  first,  the  amateur;  and  aee- 
omd,  the  professional. 

In  regard  to  the  former  a  qnotatioii  from 
Priestl^'a  'Essay  on  Education*  ia  fitting; 
'It  seems  to  mc  a  defect  in  onr  public 
course  of  education  that  a  proper  course  of 
study  is  not  provided  for  gentlemen  who 
are  to  fill  the  greatest  slationa  of  aetnal  life 
di-stinct  from  those  who  are  adapted  to  the 
learned  professions.'  With  this  was  talcen 
a  course  of  lectures  in  industrial  chemistry 
—really  eeonomios,  chemically  oonsidered 

aa  offered  in  many  iutitatHms. 

In  regard  to  the  second  class,  professional 
chemists,  Q^rge  Hamilton,  in  writing  to 
Sir  Alfred  Hiekman,  ex-preaident  of  fhe 
!Mtiah  Iron  Trade  Association,  among 
«ther  thingrs  said :  '  Chemical  research,  con- 
eentration  of  capital,  thorough  technical 
education,  improved  indnatrial  orgaaisar 
tiona  have  made,  within  reeent  years, 


greater  advance  in  America  than  here.'— 
Nature,  The  moat  timsly  addresa  of  the 
retiring  president,  Wm.  MeMnrtrie,  waa  re- 
ferred to. 

The  rapid  *rro\vth  of  chemistry  has  natu- 
rally developed  undesirable  phases,  some 
beyond  help,  but  others  that  may  be  cor- 
rected : 

First,  there  has  been  a  tendency  to  per- 
mit many  students  to  specialize  before  the 
proper  fotmdation  had  been  laid.  The  rc^ 
suit  has  been  the  making  of  mere  analysts 
and  not  chemists. 

The  second,  in  a  measure  dependent  upon 
tiie  first,  may  be  stated  in  iJie  words  of  tm 
of  the  req[>ondcnt8 :  '  It  seema  tiiat  ehemiata 
are  underpaid;  while  a  fumace-ninn  trpfs 
from  $150  to  $300  per  month,  the  chemist 
gets  about  $50  to  $100  per  month.' 

Tiiird,  aceindisg  to  another  reB|M»dent: 
'Our  oomtiy  is  a  long  way  behind  the 
times  in  the  matter  of  cooperation  between 
manufacturers  and  universities.' 

Foarfh,  th^  is  a  notable  pereentage  of 
chemists,  practieal  and  teaching,  (Specially 
the  latter,  who  are  not  members  of  any 
chemical  society,  according  to  the  latest 
offieial  ropaters  of  Germany,  England  and 
Ameriea. 

Fifth,  the  Chemical  Society  unpht  to 
take  some  steps  to  set  the  seal  of  approval 
for  all  graduates  in  first-rate  chemical 
oonrsea  and  to  disapprove  of  self-made  and 
half-made  chemists. 

A  very  encouraging  state  of  affairs  was 
observed  in  regard  to  the  increase  in  the 
number  of  members  of  the  American 
Chemical  Society.  Yet  it  ia  notieeable  that 
teachers  in  many  of  tlie  smaller  in.stitu- 
tion^  and  assistants  and  fellows  in  the 
larger  ones,  have  not  allied  themselves 
with  any  chemical  aodety.  Su^^tions 
were  offered  and  steps  have  already  bei-n 
taiun,  wliereby  this,  in  a  measure,  can  be 
remedied. 

Very  intereating  and  gratifying  infor- 
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mation  was  secured  showing  tliat  while  a 
Itrger  nmnber  of  «tnd«ite  aedi  the  degne 

of  Doctor  of  Philosophy  in  Europe  now 
than  in  1876,  the  percentage  is  vastly  less. 
The  small  instituUoDS  reported  almost 
xmanimotialy  that  their  stadentB  ■one^t  the 
larger  Amerieon  universities  for  their  final 
work,  at  the  same  time  the  great  homo  in- 
stitutions reported  that  many  oi  the  beet 
mm  etitt  wttk  inatanwtion  almwd  after 
haTing  aeenred  the  Ameriean  degree.  The 
German  degree  docs  not  possess,  compared 
with  the  American,  the  aame  fin^m^ial 
value  it  held  in  1876. 

It  wae  learned,  and  r^reMed,  that  a> 
yet  there  is  little  ex^aaga  of  graduate 
students  for  a  term  or  so  amonnr  Amoriean 
universities.  Finances,  arrangements  of 
terms,  required  reaidenee  and  eompetitiou 
for  students  are  faetors  that  interfere  mOi 
the  accomplishment  of  this  dosirorl  end, 
which  will  doubtless  shortly  be  solved  for 
ehemista  in  the  larger  movement  afoot 

A.  statement  of  the  new  llelda  in  whidi 
chpinistry  has  been  reoogiiized  as  ii  neCes- 
sarj'  factor  is  mentioned  in  the  report,  but 
it  was  learned  that  the  appreciation  of 
ehemifltiy  and  its  applicalion  has  not  been 
uniform  throughout  the  country  by  any 
means.  It  is  a  fact,  easily  established,  that 
those  sections  which  have  been  most  pro- 
gresnTo  or  have  grown  most  rapidly 
ntiiize  most  extensively  the  serviees  of 
chemists.  This  is  largely,  however,  an  eco- 
nomic problem,  for  twenty  five  years  ago 
profits  were  immense  and  wasttH  enormous; 
now  with  oom]>etitieii,  local  and  foreign, 
the  value  of  waste  is  appreciated  and 
chemistry  regulates  the  control  of  tliat 
waste.  One  informant  wrote;  'Twenty- 
five  years  ago  I  do  not  think  there  was  a 
praetieal  chmist  in  the  whole  Northwi  st; 
there  nre  now  fifty  men  employed  in  the 
Twin  Cities.' 

Certain  seetioos  of  the  eonntrj^,  beyond 
question,  need  awakening.  The  teacher 


should,  and  would,  do  great  service  by 
Growing  out  aaggestionB  aa  to  what  and 
how  it  is  done  in  other  sections  than  the  one 
in  which  he  lives.  Dr.  J.  Lawrence  Smith 
said :  '  We  should  do  our  full  share  in  de- 
veloping indostrfad  dumistiy/  and  aecoid* 
ing  to  the  address  of  one  of  our  recent 
presidents:  'The  pure  and  applied  are 
interdependent  and  retro-stimulating.' 

One  of  flie  defoets  notsd  by  eertahi 
manufMtnrers  in  seetiens  where  cbemists 
are  appreciated  is  that  oftentimes  qradu- 
ates  have  gone  to  them  claiming  a  .skill  they 
did  not  possess.  A  student  should  have 
bettor  preliminary  preparation,  more  tine 
in  oolk'^'e  and  more  inducements  for 
graduate  work.  Financial  aids  ofTered 
students  wishing  to  specialize  in  chcmistiy 
are  more  nnmerona  and  valuable  now  tiian 
in  1876.  This  assistance  is  secured  in  the 
form  of  appointments  to  fellowships, 
scholarships,  etc.,  the  emoluments,  usually, 
for  tueh  services  being  frm.  free  tuition 
and  laboratoiy  fees  to  $600  per  year. 

Educational  institutions  still  find  it  ad- 
vantageous to  import  many  chemicals  and 
much  apparatus.  Ameriea  produces  heavy 
chemieals  aa  pure  and,  considering  the  eost 
of  transportation,  etc.,  as  cheap  as  the 
foreign  manufacturers,  but  a-s  yet  little  at- 
tempt is  made  by  the  American  manufac- 
turer to  produce  the  finer  organic  prepare 
tions.  This  is  due  to  several  important 
factors,  some  concerned  with  legislation 
for  instance,  untaxed  alcohol,  tariii',  patent 
laws,  ete.  The  committee  did  not  attempt 
to  furnish  statisties  and  information  in 
regard  to  the  chemical  manufacturer,  as 
one  member  of  the  committee  (C.  E.  Mun- 
roe)  is  the  Expert  Special  Agent  of  the 
Twelfth  United  States  Censns  in  diaige  of 
that  subject,  and  is  preparing  a  lengthy  r^ 
port  wlilcli  will  he  ]>ublished  in  due  time 
by  the  government. 

Satis&etory  maehineiy  for  all  kinds  ef 
manufactures  can  be  seeured  from  domee* 
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tic  sources;  it  therefore  appears  that  the 
lieaviw  pieoe^  like  iron  ware,  el«etro> 
ehemical  apparatus,  platinum  ware^  «ito.> 
are  to  be  had  economically  in  America. 
For  the  more  ^elicate  and  stable  glassware, 
lioweY«r,  it  is  quite  neeenaiy  to  import 
Hannfactiirera  have  noticed  the  tendency 
to  favor  home-produced  goods,  and  adver- 
tise tlicrmoinekTS,  porcelain  ware,  etc., 
'Made  in  the  United  States.'  They  deserve 
enooaragement,  bat  buyer*  are  not  inclined 
to  pay  too  liberally  for  their  patriotism. 

While  some  verj'  excellent  American 
balances  are  made,  the  prices  placed  upon 
the  aame  are  hi|^.  It  ia  daimed  titat 
American  ^aw  is  inferior  to  German  in 
quality  and  power  of  resistance  to  chemi- 
cals, and  further  there  is  much  criticism 
of  aome  daalua  for  aabatitutiug  inferior 
goods.  This  is  ft  dear  boniieai  propotttion, 
whieh  offers  an  easy  solution,  but  often- 
times serious  inconvenience  is  caused  by 
institutions  and  chemists  located  great  dis- 
tanees  from  the  distribotiiig  points.  The 
most  promising  encouragement  for  instru- 
ments of  accuracy  in  home  made  goods  is 
offered  in  the  recent  establishment  of  the 
National  Standards  Bureau,  la  the  ac- 
complishment of  which  members  of  the 
American  Chemical  Soeiety  took  an  M&n 
part 

A  larger  proportion  of  ehemieal  stadents 
are  turning  their  attention  to  pharauugr,  ft 

most  desirable  state  of  affairs.  Progress  is 
shown  in  that  line  by  the  many  excellent 
and  some  bad  preparations  coming  from 
the  dmg  honaea.  It  k  nnfortnnate,  how- 
twtf  that  the  examination  boards  of  phar- 
macy in  Home  states  are  too  lax  in  their  re- 
quirements for  license. 

Teaching  of  Ckenimtry  in  ihe  SeAoob.— 
At  the  request  of  the  Committee  Mr.  Rufus 
p.  Williiuus.  of  the  English  llitrh  Sohool, 
Boston,  prepared  a  very  instructive  his- 
tory of  the  teaehiog  of  chemistry  in  the 
schools*  1876  to  1901  (already  published 


in  Science).  A  careful  study  of  the  sub- 
ject hy  stadent  and  teaeher  is  urged.  It  is 

most  important  that  they  organize  an  asso- 
ciation of  science  for  theinistry  teachers 
in  various  parts  of  the  country,  as  has  been 
done,  with  excdlent  results,  by  ttie  New 
England  teachers. 

With  very  rare  exceptions  all  ins^itn- 
tions,  offering  courses  in  chemistry  insist 
upon  coiuplemeulary  laboratory  instioic- 
tion,  whidi  was  not  the  case  in  1876  (see 
Clarke's  Report,  Department  of  Educa- 
tion, 1880).  Information  from  the  smaller 
colleges,  purely  academic  in  character, 
shows  that  thcj  now  usually  have  a  abort 
required  eoume  in  chemistry.  In  1876  ft 
meager  course,  usnnlly  of  lectures,  was  re- 
quired; now  the  subject  i^  elective,  accom- 
panied with  laboffttory  practice,  in  the 
laiiser  institntims. 

There  is  great  room  for  improTement  in 
tlie  smaller  colleges  along  two  lines : 

1.  Employment  of  men  specially  trained 
to  teaoh  the  subject  It  is  wdl  known  that 
men  holding  the  degree  of  Master  of  Arts 
have  been  employed  to  teach  in  some  of  the 
small  colleges,  their  work  frequently  being 
assigned  to  them  after  Hbear  arrivaL  This 
is  an  evil  and  an  injustice  to  science,  more 
widespread  than  is  imagined, and  one  which 
can  be  corrected,  and  is  being  corrected, 
without  financial  kaa  to  tiioae  instatutionB. 

2.  Thia  may  be  illustrated  by  the  atate- 
ment  of  one  teacher  and  needs  no  comment* 

"Most  chemists  in  institutions  like  

college  and  other  denominational  schools 
are  overburdened  with  other  duties.  For 
example,  the  undersigned  has  to  teach 
algebra,  geometry,  trigonometry,  analytic 
geometry,  calculus,  physics,  botany,  zool- 
ogy, astronomy,  physiology,  manager  of 
the  coll' eo  monthly,  publications,  etc.,  be- 
sides  teach  chemistry." 

There  are  very  few  of  the  larger  universi- 
ties offering  eouraea  in  adTaneed  Inorf^nie 
chemi8ti7,suchasare  given  fttCovnell.  Sudi 
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work  it  offered  as  a  rule  rather  under  fhe 

lu'iid  of  ivsearch  than  in  irr(m()t  fl  loi^tiiiTs. 
Presrntatiim  of  geuerai  chemistry  to 
younger  studeuts  is  not  uow  confined  ap- 
porentljr  to  the  old  routine,  but  to  an  out- 
line, based  more  upon  the  periodic  system 
or  the  variations  of  it,  so  t!mt  the  snlijoct  in 
exhibited  uore  in  detail  and  m  a  unit  and 
in  le«i  time. 

Within  the  past  twenty^fire  years  tliere 
Ims  hi'on  n  most  gratifyiticr  progress  in 
teaching  medical  students  chi mistry.  Pull 
appredatioa  of  ehemistry  by  doeton  of 
medicine  has  not  eonie  about  through  such 
a  vicornns  reformation  as  advocated  by 
Paracelsus.  Bacterioloj^ical  side-lights 
have  illuminated  the  path.  In  addition  to 
the  usual  lectures  cm  chemistry,  labora- 
tory work  is  universally  required  m  I  lie 
best  medical  schools  demand  attendHULU  on 
lectures  on  physiological  chemistry',  and 
personal  ezperimoktation  with  many  of  the 
products  of  animal  metabolism.  (See  Vice- 
President  Long's  address  before  Section 
C,  A.  A.  A.  S.,  Denver  Meeting,  1901.) 

C.  B. 

UEUBERHUl}'  OF  THE  AMEBIC  Ay  AHSO- 
OtATlOJt. 

The  following  have  completed  their  mem- 
bership in  the  American  Associalion  for  the 
Advancement  of  Science  during  the  month 
of  April: 

M.  Jeromo  Allen,  M.D.,  421  H  Strwt*  V. 
Washington,  D.  C 
hiMn  C.  Aaimm,  M.D.,  726  Mut-ket  StrMt, 

Chattanooga,  Tciin. 

Ralpli  Arnold,  Iiutruetor  in  Mineralogy,  Stan- 
ford Univanity. 

C.  A.  BftlUrd,  BUt«  N«nnsl  SehopI,  MoorlMMd* 

Minn. 

GBrl  Bfldc.  M.D..  37  Baat  Slat  Stmt,  Vvw  York, 

N.  Y. 

L.  Napoleon  Boaton,  MJ>.,  1531  South  Broad 
Street,  Philad«1pUft,  P*. 
(u-ii  s  P.rn>\7),  HJ>.,  2220  Fint  Av«Bue,  Bir- 

niingham,  Ala. 

(ilenn  V.  Brown,  Tauifaer  of  SeUne^  JtnMwd, 
P*. 


ilerbcri  L.  Bumll,  ]fJ>.»  SB  Newbui/  Btnet, 
Boston,  Maaa. 
Johtt  C.  F.  Buflli,  M J>,  Wtkoib  Kcibfsiks. 

Owen  UyrncB,  Iklining  ffmimiwr,  P.  0.  Box  191, 

Maryisville,  Montana. 

Frederick  G.  Clapp,  Geologist,  169  fiostoo 
Htnet,  Soutli  Botton,  IfMa. 

H.  A.  Cnfftfri,  Sheridan,  Wyorning. 

\V.  V.  Cole,  M.D.,  Waoo,  Texas. 

T.  BUelda  OoUiu,  ILD,  Olobe,  Ariaons. 

Lcnrtus  GoQuor,  UJ>^  103  Cms  Street,  Detrtit, 

Mich. 

Iviehard  D.  CouUnt,  M.D.,  TarrytowB,  K.  Y. 

Rogra  J.  Cram,  20  HsMock  Aveaoe,  Weet, 
Detroit,  Mich. 

Geo.  w.  Crile,  KD..  1«9  Kenaingtoo  Street. 
Cievelaod.  Ohio. 

Charlea  IL  Cnlver,  M.D.,  S6  Eagle  Street, 
Albany,  N.  Y. 

Ephraim  Cutter,  MJ>.,  120  Broadway,  New 
York,  N.  Y. 

Edward  P.  DaTiw,  MJ>.,  206-206  Binz  BaiM- 

ing,  Houston,  Tox  i-. 

Win.  B.  De  Gumio,  &LO.,  66  Went  36th  Street, 
New  York,  V.  Y. 

V  Q.  Du  Boa^  UD.,  019  Alatwtiwa  Street,  SdaWt 

Ala. 

B.  Shenvood-'Saiiii,  If  J>.,  28  Broadway,  New 

York,  N.  Y. 

Orphena  Everta,  ILD^  Station  K,  Cineinnati, 

Ohio. 

Robert  W.  Fisher,  M.D.,  lit*  East  Second  South 
Slrwt,  Salt  Lake  City,  I'tah. 

JuniuH  R.  FUddqger,  friocipal  of  Normal 
S<-hool,  Lock  Haven,  Pa. 

Charlea  J.  Pta,  M.D.,  Lock  Box  A,  WilliaMUitie, 
Conn. 

FNe  Library  of  Philadelphia,  1217-1221  Chert- 
nut  Street,  Philadelphia,  Pa. 

Uarry  Friedenwald,  ILD.,  1029  Madiaon  Are- 
nne,  Baltimmne,  Ud. 

s  imnH  H.  Friend,  ILD.,  141  TOaoonaiB  Stveil, 
Mitwaukeo,  Wis. 

Win.  L.  Gahagan,  M.D.,  141  Broadway.  New 

York,  N.  Y. 

J.  W.  Gore,  Profeuor  of  Pbyaka,  Unireraity  «f 
North  Oarollna,  Cbapd  mil.  K.  C. 
n.'o.^'o  M  Gould.  1U>.,  1031  Loouat  Street, 

Philadelphia,  Pa. 
Wm.  A.  Guthrie,  ILD.,  Franklin,  Ky. 

Wni.  K.  (;uthrie,  M.D.,  Bloomington,  Itt. 

Fred.  G.  Hall,  Jr.,  M  JX,  Cuha,  Kaaaaa. 
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Wm.  B.  Hall,  If  J>.,  PmfaMor  of  HatMia  IbdiM 
and  Phyaiologj,  Uaiveral^  ot  th*  Bootk,  SenraaM^ 

Tenn. 

Noah  Hayes,  M.D.,  Seneca,  Kansas. 
Jot^h  J.  Handenon,  689  Tenth  Straet,  Bfook- 
lyn,  N.  Y. 

F.  w.  Bif^iu,  M.D.«  20  GUmrt  Stnal,  Oorilaiid, 
N.  y. 

Jofl.  O.  HiraehMder,  M.D.,  1S92  Omry  StrMi, 

San  Fr:inc'ih(N>,  ('al. 

Theodore  Hough,  Mass.  Inst.  Tech.,  Boston, 
Maaa. 

David  W.  Hnnitnn,  M.D.,  Troy,  N.  Y. 

Charles  P.  Howard,  IIC  Farmington  Avanue, 
Hartford,  Conn. 

John  TT.  TTudillo^tnn,  MJ}.,  1211  Wctt  8Mh 
Street,  New  York,  N.  Y. 

Edward  J.  HI,  MJ>.,  1008  Broad  Street,  Nowark, 

N.  J. 

Joseph  Lu  Jarman,  Preudenfc  of  Stato  Fonale 
Normal  Sebool,  ParvMrine,  Va. 

Gainor  Jennings,  if.D.,  West  Ikfilton,  Ohio. 

Thomas  W.  Kajr,  M.IX,  S4ft  Wjomiiig  kvamM^ 
Scranton,  Pa. 

Arnold  C.  Klebs,  VJ>^  708,  No.  100  Bteto 
6tr«et,  Chica8<^,  Ul. 

Alftod  A.  Knapp,  M.D.,  BrinAald,  HL 

Qui  t  man  Kolmlub  iLJ}^  OOM  BoIUlBg,  NoiP 
Orleans,  La. 

Walter  B.  LancMter,  .M  i)  ,  101  Newbury  Street, 
Boston,  Mass. 

Bobert  £.  Larany,  27  North  New  Street,  B«ih< 
lehem,  Pa.  Teacher  in  Moravlatt  fiehooL 

Mobct  t  a.  Ia-  Conte,  M.D.,  1825  ^rnea  Street, 
Philadelphia,  Pa. 

Wilfred  Lewie,  M.EL,  80O1  Drenl  Road,  PUU- 
drlphia.  Pa.    President  The  Tabor  Mfqr.  Co. 

Ueorj^  A.  I^nn,  H.D.,  Munongnheia,  Pa. 

Leon  Elie  Lion,  (Svil  Engineer,  1010  Baigundy 
Street,  New  Orleans,  La. 

Leo  Loeb,  M.D.,  University  of  DufTalo,  Buffalo, 
N.  Y. 

Horace  H.  Loveland,  UJi}^  Michigamnw,  Mich. 
Benj.  F.  Lyle,  ILD.,  2308  Weet  Eighth  Street, 
CSndmiati,  Ohio. 

Lewifl  L.  MaArtbar«  MJ).j  100  State  Street 
Chicago,  111. 

Henry  D.  Mc'  onnick,  M.D.,  Verona,  N.  J. 

B«r.  P.  A.  MeDeraott,  CoUeige  of  tlie  Holy 
Ghost,  Blttir  and  Cooper  Strertei,  FItteburg,  Pa. 

John  B  McGm,  ILO.,  1405  Woodland  Avenue^ 
Cleveland,  Ohio. 

J.  D.  UoGnlri^  1808  SnndorlMid  Ptaoi!,  Wade 
ington,  D.  GL 


Bandolph  K  B.  MeKennciy,  B^ert  in  Tcf  .  Fhya. 
and  Path.  Inven..  DeptrtmenA  of  Agrioultiira^ 

Washington,  D.  C. 

Simon  J.  McLean,  Ph.D.,  Prorcftsor  Economics 
and  Sociology,  University  of  Arlcansas,  I^yette- 

villo,  Ark. 

Tranein  J.  McQueeney,  MJ>^  48  Dartmouth 
Street,  Boston,  Maaa. 
Q.  Bndaon  Maknwi,  M.D.,  1410  Wshmt  Street, 

Pliil.-idflpliin,  P;i. 

Ifttch  C.  £.  Matti^on,  MJ>.,  Stowell  Building, 
Pasadena,  CaL 

Mraiddeon  Ifeehan,  Germaiitownj  Fhiladel* 

phia. 

Alfred  UUlor,  8180  Mt  7enm  Streal,  FIdMW- 
phia,  Pa.     PreeideBt  The  IfeUor  *  BittcahoueB 

Company. 

Horace  G.  Miller,  ILO.,  188  Bowen  Street, 

Providence,  R.  I. 

David  Milne,  2030  Walnnt  Street,  Philadelphia, 
Pa. 

Edmund  B.  Montgomeiy,  HJ).,  134  North  8th 
Street,  Qiiincy,  HL 
S  B  Itluncaster,  IID.,  807  lOth  Street,  Waah- 

ingtoii,  D.  C. 

Matthew  W.  O'Brien,  MJ).,  908  Cameron  Street, 
Alexandria,  Va. 

Wm.  H.  Park,  ILD.,  315  West  7eth  Street,  New 
York,  N.  Y. 

George  Peek,  MJ>.,  U.  8.  N.,  026  North  Broad 
Street,  BIkaheth,  N.  J. 

S.  L.  PenAeld.  Yale  Univerdly,  New  Haven, 
Conn. 

Wm.  W.  Pennell,  M.D.,  Fredolektown .  Oh\o. 
Frank  W.  Pickel,  Professor  of  Biology,  Uni< 
versity  of  Artcanaaa,  Fayetteville,  Ark. 
Tlioraas  J.  Pitner,  M.D.,  Jatk-  onville,  111. 
Thos.  D.  Pitts,  52  Broadway,  New  York,  N.  Y. 
Amunins  0.  Pole,  M.D.,  2030  Ifadison  Avenue, 

BuHiniorf,  ^h\. 

Wm.  B.  Pritchard,  MJ>.,  105  West  73d  Street, 
New  York,  N.  Y. 

Moatroee  R.  Riehard,  MJ>..  77  Bast  llOth 

Street,  Nrw  York,  N.  Y. 

A.  E.  Hockey,  778  Flantlers  Street,  Portland, 
Oregon. 

Charles  S.  Rodman,  M.D.,  Watfrhury,  Conn. 
JumcH  B.  Rorer,  74  Perkin.t  Hull,  Cambridge, 
Mas.s. 

Edwin  Rosenthal.  MJD.,  517  Pine  Street,  Phila- 
delphia, Pa. 

Aea  K.  Sargent,  ILD.,  118  PUeral  Stmt, 
Salem,  Mms. 
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Edward  W.  Sannders,  M.O.,  1<3S  Sontli  Grftnd 

Avenue.  St.  I^iuis,  Mn. 

W.  L.  Savage,  Director  of  Oynmaaium,  Columbia 
VniTCriitr,  Haw  Yosk  Cily. 
John  A.  8b»fer,  Csnitglc  lIuMom,  nttitafg, 

F.  L.  8buriy»  1CJ>^  tt  Aduu  Avmm,  WmI, 

Detroit,  Mich. 

Clarence  E.  Skinner,  M.D.,  07  Grove  Street, 
New  Haven,  Conn. 

Barry  A.  Spaiigler,  M  X).,  rarllak,  P«. 

t*wi»  W.  Steinbach,  M.D.,  I3M  Norih  Biwd 
Street,  Pliilailel|iliisi,  I'li. 

Thos.  C.  Stellwageo,  lU).,  1328  Chealnut  Street, 
VUleddpUm  1^. 

Cyrua  L.  Stevens,  M T) ,  Atlions,  Pa. 

D.  D.  Stewart,  iU).,  1429  \\  alnut  Street,  Phila- 

B.  Tanto,  ICDi,  SIS  Weifc  Mh  Street,  Ctndn- 

Bati,  Ohio. 

J.  Ersivine  Taylor.  M.D  ,  Kockland,  Pa. 

Jamea  L  Taylor,  M  I),  Wheeleraburg,  Ohio. 

Clement  P.  Theiaen,  UJI.,  172  WMUagtOB  Ave- 
nue, Albany,  N.  Y. 

F.<lw  >r<l  A.  Twmer,  ItD,  3M  Bioe4w»T,  Sontli 
Boaton,  Maaa. 

Wn.  A.  Tteaker,  Meir  Bodcford*  Keirth  Dekots. 

Wn.  I^mut  Underwood,  Bbio.  Iiiet  Tedi^ 

Jule«  F.  Vall^  UJK,  3801  WeAtngtOB  AvvBiNk 

St.  Louia,  Uo. 
J,  VeBderleaa.  If  .D.,  200  Sontli  T«rreee  Street, 

lfuak«);oR,  Mifh 

Uermon  \  an  V  alkeuburg,  Amber  Club,  Pitta- 
huxg,  P«.    Electrical  En^neer. 

Solomon  A.  Vest.  Assistant  Chemie^  Navaeaa 
Ouano  Company,  Wilmington,  N.  C. 

Karl  von  Ruck,  MJ).,  Winjah  BMdterluu 

Asheville,  X.  C. 

Jacob  T.  Wainvrrigbt,  P.  O.  Box  774,  Chicagoi, 
IU. 

John    VV.    WaituvriKl.t,   ItD,   177  W«rt  SSd 
Street,  New  York,  X.  Y. 
T.  B.  Welker,  80O  Himiiepla  Aveane,  Sffamie' 

epolis,  Minn.     Pre'^idcnt  f'ily  l.itirnry  Board. 

James  J.  Walsh,  .M  l)  ,  11)73  ix'vetiih  Avenue, 
New  York  t'ity. 

John  C.  Walton,  MJ).,  Reidsville,  N.  C. 

Louia  C.  Ward,  Bktomington,  Indiana. 

Aliwrt  W.  Warden,  MJ>.,  326  Pulton  Street, 
Weefaawken,  N.  J. 

Ciiarlea  B.  Warder,  M.D..  IMS  Keftb  Broad 
Street,  FbUadelphU,  Pa. 


John  B.  W«Am,  If  J>.,  40  East  57th  Street,  New 

Y'ork,  X.  Y. 

Marcus  F.  Wheatland,  MJ).,  84  John  Street, 
Newport,  R.  I. 

Walter  11.  wyta^  MJX,  2»  MarltotM^  Stmt, 

Boston,  Masa. 
Burt  G.  VnUmr,  Profeeaor  of  Nenralogf,  ete, 

Cornell  University,  Ithaca,  N.  Y. 

Theo.  W.  Wille,  2600  Girard  Avenue,  Phila- 
delphia, Pa. 

Jaoob  L.  Williaau.  MJ>.,  4  Walnut  Stre^ 
Boeton,  Ibea. 

J.  J  Wilmore,  Director  Mechaaieal  PeyniteWBt, 
Ala.  Poly.  loat,  Aabom,  Ala. 

John  A.  Wyetb,  UJ>^  W  Week  Mtb  Stieol,  New 
York,  H.  y.   

BCIEKTIFIC  BOOKB. 
Mosiographien  au$  der  Getehi^le  der  ChemU. 
Hetauagegeben  von  Oboms  W.  A.  Kabl- 
B.\UM.  V.  }[cft.  Jutlut  von  Liehifj  un4 
Chriitian  Friedrich  Schdnbein.  Briff'r^rh- 
tel  1859-18^  Uerausgegeben  von  Gaoaos 
W.  A.  KARLBaoii  nnd  Edu  Thoit.  leipsiK, 
Johann  Ambrodiis  Barth.  1900.  ISma. 
Pp.  zn+27&. 

Bt  the  mmmNr  of  1888  8eh9nbein  paid  a 
visit  to  Munich,  and  wan  introduced  by  Ton 

Pi  ttpnkofor  to  Justus  von  Liebig.  Schonbein 
was  at  that  time  about  fifty-four  years  of  age 
and  had  won  distinotkn  hf  his  diaeovwies  ol 
ozone,  gun  cutton  an  J  eolloJiun;  LioMp  w!iS 
three  years  his  junior  and  liis  r^utation  was 
of  the  hii^t  The  Ttaitor  fnm  Switserland 
was  received  by  the  resident  of  Munich  most 
cordially,  and  to  his  great  fwtonisluneiit  was  in- 
vited to  lecture  to  the  stuileut^,  at  one  of  the 
regular  hours  used  by  Ueing,  an  fata  ewn 
studies  and  flUr-ovcrir.s. 

This  friendly  act  was  the  beginning  of  on 
mtimaey  that  found  opraorioti  in  the  lettera 

pri'servinl  in  this  volume. 

Ozone  naturally  occupies  much  qtace  in  the 
letters  writtan  Iqr  Sdionbein;  in  a  letter  dated 
September  30^  1853.  Liebig  objected  to  the 
name  which  was  not  ndopt«'<l  fur  a  Maw  of 
nature';  he  also  condemned  the  term  allo- 
tropie.  Several  latten  written  in  18S4  «oa- 
pom  Sfhiin1>oin*9  paper,  'Olipmical  Action  flf 
Electricity  of  Heat  and  of  Li^ht.' 

In  their  letten  the  fiienda  write  <rf  diaoor- 
eriea  made  hy  themselves  and  by  other  diem- 
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ista,  of  theoretical  views  then  under  discu^- 
Bum,  of  their  plans  for  travel  and  for 
laotuxing^  of  titeii  publiettioiu  in  periodioalt, 
■epantea  of  which  Hut  forward  to  euch  other, 

as  well  Q9  of  purely  personal  und  domestic 

mattezB,  and  but  rarely  of  political  questions. 
All  the  lotten  ore  given  in  fvU  for  naaowi 

named  by  Dr.  Kahlbaum  in  the  preface. 

About  the  year  1860  Schdnbein  wrote  to 
JdAag  of  finding  antoaioe  in  itnorite  from 
Wolsendorf,  and  the  Munich  chemist  ro* 
plied  that  he  had  taken  much  pains  to  secure 
more  of  the  uunerai,  but  in  vam;  "ail  the  gold 
in  the  world'  would  not  bujr  it»  for  no  more 
could  be  found.  In  1863  Liebig  had  the  sad 
news  to  communicate  of  domeatio  affliction  in 
the  "km  of  a  dau^ter,  Trtm  (kmtm.  In  thu 
intimate  way  the  friends  exchanged  worda 
of  sympathy,  their  hopes  and  fears,  successes 
and  discouragements,  as  well  as  their  likes 
and  dislikes. 

The  bibliographical  and  biographical  notta 
added  by  the  editor  increase  greatly  the  value 
of  the  intfltcBting  Tohmie,  whioh  doses  widi 
a  letter  from  I-ic!  i^'  ^^chonlieln's  widow, 
dated  September  8,  1868;  in  this  he  refers  to 
hie  forty-six  yeen  of  eoqiieintMee  widi 
Swiss  friend  whom  he  first  met  in  etttdent 
days  at  Erlangen. 

Henkv  CAKiUsuro.N'  Boltu.n. 

Handbook  for  the  Electrical  Laboratory  and 
Testing  Boom,  By  Dr.  J.  JL  Tumvsq.  VoL 
L,  E^mpmtent,  BMtttancf,  CwT$ni,  Po<«f»* 

tiiil .  Pn'Mer.  London,  The  Electrician 
Printing  and  Publishing  Company';  Xew 
York;  B.  Van  Noetrand  Go.  8vo.  P|>. 
538.  $5.00. 

Notwithstanding  the  shower  of  electrical 
books  that  has  poured  from  the  press  for  the 
past  few  years,  comparatively  few  toxt-books 
have  appeared  wliich  are  well  adapted  for  nse 
in  the  American  colleges  of  engineering. 
There  has  pertieulaity  existed  a  defieieney  in 
the  list  of  books  available  for  the  purposes  of 
individual  instruction  and  reference  in  the 
electrical  laboratories.  And  a  new  hook  de- 
signed for  this  Rpedal  purpoee  must  he  re- 
ceived with  interest. 

The  widely  and  favorably  known  name  of 


the  author  of  the  hook  before  us  adds  to  the 

interest  in  this  volume^  and  an  examination 
of  the  hook  ahowa  that  inoh  an  intemt  ia 
jiwtified.    The  volume  (which  the  author 

proposes  to  supplement  by  a  later  one)  con- 
tains five  chapters,  respectively  setting  forth 
the  anthor'a  view  of  a  proper  Uboratory 
equipment  (190  pages),  the  measurement 
of  electrical  resistance  (148  j^ages),  the 
measttrement  of  elsetrioal  current  (89  pegee)» 
the  measurement  of  electromotive  force 
(48  pages)  and  the  measurement  of  elec- 
tric power  (63  pages).  It  is  proposed  to  com- 
plete the  work — as  announced  in  the  profaoo 
by  a  second  volume  devoted  to  the  measure- 
ments of  capacity,  inductance,  electric  quan- 
tity, the  magnelio  testing  of  iaon,  photonetir 
and  the  testing  of  eh  nr:o  lamps,  the  testing  of 
electric  batteries,  electric  meters,  dynamos, 
motois  and  tfanafonneie.  It  is  thus  appareat 
that  the  book  now  in  hand  intentionallj  deal* 
solely  and  somewhat  abstractly  with  the  meas- 
urement of  the  several  fundamental  electrical 
quantities  whidi  enter  into  various  engineer- 
ing tests,  but  a  consideration  of  these  tests 
is  postponed  until  the  later  volume.  We  are 
durefore  peihaps  justified  in  assonung  ihat 
this  volume  is  Inlonded  for  preliminary  in- 
struction in  the  laboratory  where  electrical 
engineering  testS  and  nwesttranenia  are  ac- 
tually executed  in  full.  This  assumption 
places  a  book  of  this  ciiaracter  in  its  most 
favorable  relation  towardti  the  instruc- 
tion in  American  ene^eering  colleges,  and 
we  will  consider  it  from  this  point  of  view. 
No  adequate  book  occupies  this  place,  and  a 
suitable  one  would  be  joTfuUy  hailed  by  aD 
teachers  whose  fortunes  require  them  to  direct 
college  laboratories  devoted  to  electrical  engi- 
neering. 

For  twt-book  pmposeBythis  Tolttaie,however, 

doM  not  favorably  appeal.  More  than  thirty- 
five  per  cent  of  the  text  is  contained  in  the 
first  diapter,  which  deals  with  Ae  arrange- 
ment of  elccfricnl  testing  lahoratorirs  and  the 
equipment  which  tlie  author  believes  is  desir- 
able to  have  leid  down  therein.  Thn  is  an 
interesting  portion  of  the  book,  and  contains 
much  valuable  RUgpostive  matter.  It  may  be 
read  with  profit  by  any  teacher  of  electrical 
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mpnmmmg.  But  College  laboratories  in  this 
country  are  not  well  supplied  with  funds  and 
they  cannot  ailorU  {.uvt  do  iiie>  noed)  the 
elaborate  ultimate  etandarda  for  tbe  neancf 
of  the  several  olrrtrical  units  vrhich  nrn  here 
adverted  to  as  desirable  or  even  essential  por- 
tion* of  «  laboivloiy  cqiiipmttkt  Neitlier  do 
our  muiiufactiirors  usually  find  it  warrantable 
to  cany  their  measurementa  to  the  jrefinement 
tiiai  «bapter  impliee  is  eaaential  to  Tvmmt'* 
able  laboratoxy  pnctice.  Such  refinement  ia 
iK'f-fxisHry  atui  warrHntnblf  in  mily  a  fow  ftan- 
dardizing  laboraturiee,  or  the  laboratories 
maintained  by  tbe  equally  tem  maBufsetuiets 
of  finr  clcotrioiil  measurinR-  insTriinit  nls ;  and 
wo  thorof  ore  believe  that  the  book  in  its  present 
fonn  ia  aerioualy  mialeading  to  atodenta  ualeaa 
accompaniad  by  eistoadad  oral  aiplaiuitoiry 
lectures. 

The  second  chapter  of  the  book  partakes  of 
the  character  of  the  first  It  contains  much  of 
interesting  and  valuable  suggestion  to  tbe 
laboratory  administrator  and  laboratory 
teacher,  but  little  whieh  eommenda  it  toe  nae 
03  a  text-book  with  the  avi  rapo  undergraduate 
laboratory  claaaaa.  Neither  can  a  langc  pro- 
portion of  tiie  methods,  diacuaaad  in  tbia  chap- 
ter, aervo  a  useful  purpose  in  the  daily  wotlc 
of  a  raanufafturnr's  luVioratorj-,  uiilt'sJ-.  he  is  a 
manufacturer  of  stuutlurU  electrical  uiuasuring 
instrumenta. 

The  third  and  fuurtli  chapters,  whieh  trcnt 
of  the  mi^urement  of  electrical  currents  and 
preaaurea,  make  doaer  oontaot  with  daily  work 
in  the  electrical  laboratory,  whether  it  be  of 
the  allege  or  the  manufacturer.  But  oven 
here  are  to  bo  found  various  rocommendationa 
whidi  are  of  doubtful  value  in  commercial 
t«f>tin?.  For  instance,  the  author,  in  harmony 
with  methods  of  testing  used  by  hiin  some 
jBSfs  ago^  reoommenda  tbe  adoption  of  a  amall 
synchronous  motor  as  a  raeoTis  for  driving  a 
contact  maker  when  it  ia  desired  to  delineate 
tbe  eurrent  or  preeanre  eurvea  of  an  alteraat- 
ing  current  circuit.  The  author  fails,  faawaver, 
to  caution  the  reader  that  inevitable  error  is 
introduced  into  the  forms  of  the  delineated 
corvee  by  the  'hunting'  of  tbe  Bynchronoua 
motor,  \inlrss  the  curves  of  motor  <^!iTitcT- 
presaure  and  impressed  pressure  (line  pres- 


sure) are  nearly  alike,  or  tbe  motor  eonatroi^ 

tion  contains  epeclal  e:apedtants  tO  PMWatt 
appreciaii>lti  huuiuig. 
The  author  wiadj  givea  mndi  attention  to 

the  potentiometer  as  an  instrument  t<9  be  used 
for  setting  the  pressure  when  calibrating 
Toltmetflca  and  lor  general  uae  aa  an  aioeunite, 
convenient  and  reasonably  rapid  device  for 
measurement  of  electrical  pressure.  He 
curiously  fails  to  note  the  unirersal  8luggi>ih- 
ness  of  hot  wire  Toltmetera  and  amperemeters 
whieh  often  causes  their  readings  to  be  mis- 
leading when  the  quantity  under  measuremeni 
ia  aubjeet  to  flvetoatieaia— aa,  for  inataaoa,  tbe 
current  feedinjr  a  constant  pressure  arc  lamp. 
The  author  wholly  omits  from  consideration 
the  ordinaiy  two<ooil  frequency  indieator  for 
alternating  eurrent  circuits.  While  this  in- 
fttrument  does  not  read  in  absolute  \*alues.  it 
is  admirable  as  an  indicator  of  the  coubtancy 
with  wliich  frequency  ia  maintained  during  a 
?;(rios  of  trptf,  nnd  is  far  more  n?ef-ul  in  the 
average  laboratory  than  either  of  the  'iie- 
quentgr  telleie*  deaeribed  in  tiie  text 

The  final  chapter  of  the  book,  chapter  5,  on 
the  measurement  of  electrical  power,  is  put- 
ticularly  disappointing.  It  fails  to  throw  any 
light  upon  the  difficult  problem  of  meaavring 
flie  power  aWnrbed,  in  an  alternating  current 
circuit,  by  devices  of  low  power-factor.  The 
<mly  expedient  piopoaed  bgr  the  author  ia  one  of 

little  utility,  if  not  of  imprnetioability,  under 
ordinary  conditions.  It  also  fails  to  deal  ade- 
quately with  power  meaautemrata,  in  alter- 
nating current  circuits,  when  the  currents  and 
preaaureB  are  great.  Wattmeters  and  their 
use  are  dealt  with  and  described,  but  the 
admirable  portalile  wattmeters  made  in  tlsLj 
country  by  tho  Weston,  Gtnernl  Eleotrio  lUid 
Whitney  companies  are  not  described  or  re- 
ferred to.  Thia  indeed  ia  diaraeteriBtie  of  the 
book,  nnd  such  excellent  secondary  standard^ 
aa  the  so-called  'laboratory  standard'  ampere- 
meteia  and  Toltmeters  of  ^  Weaton  Company 
are  given  no  attention.  A  noteworthy  feature 
of  the  book,  but  one  of  dotiblful  merit,  ia  the 
enthusiastic  recommendation  of  instruments 
vatng  mirror  and  aealeL  Thia  reoommendaticn 
extends  to  electTO«!tat?e  voltmeters. 
It  may  seem  ungracious  to  farther  criticize 
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the  details  of  an  extensive  aud  carefully 
written  book  which  contains  much  that  is 
admirable.  It  ia  •  y«luable  book  and  emny 
administrator  of  an  electrical  laboratory 
should  own  his  copy  and  carefully  ponder  its 
words;  but  as  a  handbook  for  general  use  in. 
tlie  deetrical  engineering  labomtorj  ud 
amongst  undergraduate  college  students  in 
electrical  engineering,  it  does  not  meet  the 
American  ratuimiMiita. 

The  book  ia  of  fine  'get  up'  and  is  notaUr 
free  from  errors.  The  selection  of  reference 
for  short  bibliographies  which  are  scattered 
through  the  book,  and  the  ammgement  of 
talili's  nt  tlip  end  of  eaeh  chapter,  enlist  favor 
for  the  autlior's  judgment.  But  it  seems 
doubtful  wisdoin,  in  a  table  ahowing  the  elee* 
tromotive  force  of  the  Clark  coll,  to  print  tlie 
diita  to  five  significant  figures  (four  decimals) 
when  the  values  are  ConfeMOdly  not  known 
with  aoourni  y  to  four  figuree.  Other  tnhlea 
arc  of  similar  charartrr.  For  instance,  on 
page  420,  the  electrochemical  equivalents  and 
data  derived  therefrom  are  given  throoe^MNit 

to  fivf  piprriifirnnt  pluff^-,  tlioiiirli  (lie  nritrinnl 
data  depend  upon  ratios  of  atoiixic  weights, 
many  of  which  are  not  aoemrately  known  to 
three  aignifieant  figures. 

In  reading  the  book  one  is  im]>refw«^d  by  its 
strong  points,  which  are  worthy  of  its  author 
and  in  entire  harmony  with  ht»  reputation. 
"R*it  oTio  1f>arf'^  it  siTioiislv  disappointed  that 
the  author,  notwithstanding  the  promise  of  his 
imfaoe,  to  signally  fails  to  meet  (at  least  aa 

far  as  American  practice  is  r'oncemed)  tVie 
special  needs  of  the  electrical  engineering 
laboratories.  We  Tentum  to  hope  that  tiiA 
'4connd  ridninc,  whidi  the  aufhor  foreshadowi 
in  his  piefaoo,  will  more  nearly  meet  thoaa 
needs. 

Die  VegetaHontverluiUnitae  der  lUyrischen 
LSmitr*  Ton  Dr.  Oomther  Beck  yoft 
ICAiniAOEnx  Band  IV.  Die  Veoeialion 
d«r  Erd^.  A.  EvnrPR  and  O.  DRuni:. 
Leipzig,  Wilhelm  Eugelmann.  190L  8vo. 
Fl>.  XV,  6SS;  8  plates,  18  cuts  and  8  colored 
maps. 

The  present  work  constitutes  the  fourth 


volume  of  the  magnificent  series  of  pliyto- 
geographical  monographs  founded  by  Engler 
and  Dnide.  Like  its  predecessors,  it  is 
\\'Tittein  by  lifelong  student  of  the  vegeta- 
tion concerned.  It  differs  from  them  chiefly 
in  the  nicer  balance  that  is  struck  between 
floristiea  and  ecology,  diowing  how  fully  the 
iiuthiu-  lias  kept  abreast  of  tbe  latest  nutvc- 
meuts  in  ph^'togeography.  The  present  vol- 
ume is  abo  imiqne  in  the  series  on  aooount 
of  the  systematie  treatment  of  formatiooa* 
and  especially  on  nceount  of  the  considera- 
tion given  the  fungi  and  algw.  ll  uol  uuly 
maintains  the  high  standard  of  the  preceding 
vol  Times,  but  adds  to  it  in  these  and  other 
points. 

The  introduction  treats  of  the  htstoiy  of 

the  Ixitanical  investigation  of  Tllyria,  from 
the  first  recorded  visit,  that  of  Brasavolo 
(1600-S5),  to  tbe  present  time.  For  a  country 
with  so  few  resident  botanists*  the  number  of 
botanical  extiloTer**  is  something  remarkable. 
The  thoroughness  with  which  the  fiora  and 
vegotation  have  been  studied  may  be  indicated 
ill  some  degree  by  the  fact  that  the  liililio- 
graphical  list,  which  contains  very  few  general 
works,  comprises  nearly  8«iven  hundred  titles 
contributed  by  more  than  two  hundred 
workers,  among  whom  Bock  von  MniinaK^etta, 
Borbas,  Adamoviu,  Ascherson,  Baldacci, 
Faikis^Vnkotinorii,  Hala,  S'oimanek,  SVe^ 
ITirc,  Kemer,  PanSti^  and  Wettstein  aw 
prominent 

The  entire  work  comprises  four  parto: 

T.,  'A  Skrtch  of  the  Physical  Gc  •u'rai'iy 
the  Illyrian  Countries';  II.,  'The  Vegetatiou  ; 
III.,  'The  Regional  Floras  and  their  Cora- 
position';  IV.,  'Tho  liclntionship  of  the  Flora 
to  that  of  Adjacent  Lands,  and  the  Develop- 
n*ental  History  of  the  Flora  since  Tertiary 
Times.'  The  Illyrian  lands  comprise  south- 
cm  Croatia,  the  Quamero  Islands,  Dalnuitia, 
Bosnia,  Hercegovina,  Montenegro^  northern 
Albania,  Sandsak  Konpaaar  and  Serria, 
constituting  a  fairly  natural  region  except  on 
the  .south.  The  greater  part  lies  in  the  drain- 
age basin  of  tbe  Danube;  the  western  litoral, 
a  relatively  narrow  strip,  drains  into  the 

.\dri.itie.  A  peculiar  hydmtrrapliic  feature  \^ 
found  in  tlie  lost  streams  (I^rstflUsse),  which 
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produce  periodic  swamps.  Standing  waters, 
lakes,  etc.,  are  not  especially  characteristic, 
htxag  merely  broadened  stream  bods,  as  a  rule. 
Th©  orographic  and  goolcKioal  features  i  f  the 
country  are  ooiuidcred  somewhat  brie%  un- 
der coast  forraatioii,  litonl,  ielands  and  main- 
land. The  climate  varies  from  aubtropical 
alone  the  Adriatic  to  boreal  in  the  hiKher 
mountains.  The  summer  months  along  the 
Ooast  aro  very  hot,  and  often  entirely  without 
prt-cipifnf ion.  Thn  (olal  ruinfall  fur  this 
region  is  90  cm.  From  October  to  December, 
the  seiiooeo  brings  heavy  raina.  IVoet  and 
snow  nro  rarn.  Fnrthor  inland,  the  climate 
differs  cbicily  in  its  colder  winters,  greater 
precipitation,  140-190  em.,  and  in  the  fact 
that  ita  prevailing  wind,  the  bora,  is  a  cold 
north  wind.  In  the  hill  and  mountain  land, 
the  summers  are  hot,  but  not  dry.  The 
winten  an  severe,  the  temperature  often 
sinking  to  — 80*  C.  The  precipitation  varioa 
from  70  cm.  to  150  cm.,  much  of  which  falls 
aa  enow  during  the  winter.  In  the  higher 
mountninH.  tlie  smiwfall  begins  in  Octtilicr, 
and  the  snow  mantle  persists  from  November 
to  ApnL  The  total  precipitation  ia  16S-Si9 
CDL,  the  greater  part  falling  aa  mow  dnring 
December  and  Jsnuarv 

Tiie  plant  formations  ol  the  Mediterran^m 
region  an  gronped  in  the  following  eeriea: 
thicket  and  forest  fontiatiun.i,  trteless  for- 
mations ^d  culture  formations.  The  sole 
thicket  formation  is  the  evergreen  'Ifaoehie/ 
a  xerophytic,  chaparral-like  ve^tation  of  the 
Dalmatian  coast.  In  the  formational  list, 
the  plantH  are  grouped  iu  two  umin  divisions, 
upperwood  (Obaihols)  and  nndeigrowth. 
The  nppenvood  cnmpriws  cvrT(rTO»''n  trr-os  with 
entire  leaves.  Arbutus  unedo,  Myrtm  italica 
and  Viburnum  iimi»;  with  pinnate  learee, 
Pi»tacia;  and  with  acicular  leaves,  Juniperus 
oxfteedrus,  J.  phcemcea  and  Erica  arbor ea; 
a  very  few  deciduous  trees,  Coronilla  and 
Ligustrum,  und  such  woody  plants  as  Ephedra 
and  Sparfium.  A  number  of  frerfrreen  and 
deciduous  liaues  are  alBO  founvi  here,  suoh  as 
SmUai,  jBom,  Buhu»,  Chmalit  and  Lonteena. 
Tlif  spocici  of  the  und<  r-rrowti]  are  turf- 
builders,  Ori/toptia,  Diplachne,  Carex;  bulb 
and  tuber  plants,  AUium,  Oladiolw,  Orvhi$; 


hapaxanthous  herbs,  Trifolium,  Littum, 
Ambit,  Torili$,  SeUafMtmum;  and  pleiocy- 
dies,  OtmUa,  Ttuerittm,  BUmt,  AnsaMMs, 

/nuia,  etc. 

The  cryptogams  also  receive  more  consider- 
ation than  ia  naoaL    The  principal  moasM 

are  Wrinia,  FLmidens,  Trichostoma,  Bryum 
and  Uj/pnum;  and  licbeos,  Cladonia, 
EnioearpwHi  and  Psora. 

The  strand  pine  formation,  with  a  singto 
faciee,  Pintu  haUpenns.  i«»  a  f-linr?i.-»rrLstic 
open  formation  of  the  islands  and  of  the  im- 
mediate vieinitj  of  As  eoait.  Thn  vndor' 
wood  (Unterliol^)  contains  siiccies  of  /u- 
niperut.  Erica,  Querctu,  Fittacia,  MjfriuM, 
Launu,  ete.;  tiie  nndeigrowth,  Dorpcmum, 
Erylhraa,  Allium,  Genista  and  BrunsUa, 
On  the  pine  trunks  occur  Frullania,  Cladonia, 
Parmclia  physodes,  P.  saxalUis,  P.  eaperaia, 
Lecanora  subfusca.  J^ecidea  para»«ma,  etc 
On  certain  foothills  of  the  Dalmatian  moun- 
tains, tiie  black  pine  formation  {Pinus  mgra) 
replaoes  the  strand  pine.  The  laniel  foma- 
tion  {Lnurus  nohilis)  occurs  on  the  Dalma- 
tian coast  from  Fiume  to  Castelnaovo^  though 
examples  of  it  are  not  £peqvent  The  lanrd 
is  associated  with  Qmtetu,  Caiianea,  Ostrya, 
and  Pistacia;  the  underwood  also  is  almost 
entirely  deciduous,  consisting  of  Carpinui, 
OorylMS,  jSoM,  Coftmis  and  FnadnniM.  The 
density  of  the  foliage  restrict.?  iho  nndfr- 
growth  mostly  to  a  few  ferns,  except  in  the 
more  open  plaeea.  The  litoral  oak  fonnation 
contains  many  facios,  of  whidi  five  are  de- 
ciduous oaks,  and  one,  Qtiercus  robur,  is 
evergreen.  The  underwood  contains  many 
evergreens  ef  the  maoehio  and  pine  forma- 
tions, and  about  an  equal  nuinlM-r  of  decidu- 
ous trees  and  shrubs,  Carpinus,  Cotinv*, 
Cornut,  Cntagva,  Pjfnu,  Pruniu  and 
Rhamnus.  The  underfrrowth,  which  n«n 
very  well  developed,  is  much  the  same  as  that 
of  the  other  Mediterranean  woody  formatifms. 
The  turf  and  herb  formations  of  the  coast 
iffrion  are  the  followlinr  .  fl)  the  Dalmatian 
rockfield  formation,  with  an  extremely  varied 
vegetation,  eonaiatiiig  largdy  of  ftilms  ojfi- 
cljviJis.  Liiila  Candida,  Phtomtx  frulieosa, 
UtUchrysum  Halicum,  Marrubium,  Euphor- 
bia,  etc.;  (2)  the  dnne  fonnation,  oomprising 
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Medieago  marinat  Eryngium  marilimum, 
Schinophora  spinoaa.  Polygonum  maritimum, 
Agropgnm,  Jvnomt,  ete;  (8)  tlie  ttamoA  diff 
formation,  Crithmum,  Lotus,  Statice  and 
Inula;  (4)  the  halophytio  Btrand  formation, 
Atropu,  A.tripl0x,  Saliecfttki,  8uada,  SaUola, 
etc;  (S)  ibe  aditiiuunih  lonaation,  J  uncus, 

Scirpus,  Carer,  Althaa  and  Tnmarix;  (G)  the 
strand  meadow  formation  and  (7)  the  fresh- 
wrteir  vimmpB. 

The  forest  formntions  of  the  interior  are 
the  following:  (1)  the  oak-ash  formatioa 
Quercut,  Frminv$,  Actr.  Ulmut  and  Pnmua, 
a  widdy  distributed  and  extensive  vege- 
tation, with  several  closely  relaterl  oak  for- 
matiuus;  (2)  the  formation  of  the  black  pine 
(Pinus  nigra),  wcmbling  the  Mflditenanean 
formation  in  few  points  other  than  the  single 
common  facies;  (3)  the  birch  formation 
(B«Ma  aJta)  found  htm  ud  thsro  tbroo^- 
out  the  interior;  (4)  the  stream  bank  forma- 
tion (Alniu  and  BaUx);  (5)  the  poplar  for- 
mation (Popvlus  aJba,  P.  nigra)  of  the  broad 
moist  valleys  I  ho  only  extensive  thicket 
formation  is  of  a  mixed  eharaetpr,  containing 
Coryiua,  Juniperua,  Populut,  Carpinus,  Acer, 
OnUmgtu,  Fraaamm,  eto.  The  hertMoeoue 
formations  nf  &  closed  character  are  the  heath, 
the  mountain  meadow,  the  meadow,  and  the 
•wains  meadow.  The  open  formationa  axe 
tboae  of  the  rockfield,  the  —lyUiawfcM,  and  tl>e 

swamps,  pools  and  streams. 

The  vegetaliuu  uf  llie  mouutaiu  rt^on  is 
treated  in  ezhanative  fashion.  The  tabular 
statement  of  the  positions  of  the  various  for- 
mations in  the  different  ranges,  found  from 
pages  287  to  804^  oannot  be  too  higUy  oom- 
mended.  In  itself,  it  is  a  notable  contribu- 
tion, showing  in  graphic  fashion  the  zonation 
and  alternation  of  the  mountain  vegetation. 
The  forests  comprise  the  red  beoch  formation 
(Fagus  silvaiica),  the  pine  formations  (Pirvi.t 
leucodermit,  P,  petut),  the  fir  formation 
iPieem  omertee),  the  spraoe  and  &  formation 
(P!('pa  viilgnns,  Ahie;;  alba),  and  the  mixed 
formation,  containing  Picea,  Ahies,  Pinua, 
Fagua.  Acer,  The  aidtalpine  tiiidietfl  avo 
composed  largely  of  Piwt$  mughiu,  Rhodo- 
dendrum,  Juniperus,  Alnus,  Falir  and  Fagus. 
The  herbaceous  vegetation  comprises  the  sub- 


nlpinr  liorh,  the  nlpioe  niet»  and  the  peralplne 
rockficld  formations. 
The  marioe  v«getation  ia  eonaidttred  hriefly 

under  the  headings,  literal  region  and  sea 
region;  no  formational  limitation  is  at- 
tempted. The  special  consideration  of  the 
floristic  of  the  vegetation  ia  found  in  the 
third  and  fourth  parts.  The  two  charts, 
one  showing  the  distribution  of  the  forma- 
tiona over  the  entire  oountry  and  vertieallsr 
on  the  mountains,  tin  tlier  the  ve^retation 
rc^ona,  are  excellent,  and  are  of  the  greatest 
aerriee  in  gaining  a  knowledge  of  the  general 
featoiea  of  the  vegetation.  The  whole  book 
impresses  one  with  its  njodemncws  and 
thorouglmesa.  The  author  moreovor  has  bem 
exceptionally  happy  in  picturing  fonnatioaa 
hy  description,  a  fact  which  hna  caused 
the  lack  of  numerous  illustrations  to  be  mock 
lew  aotieeaUe.  FimMno  E.  OuatMtm. 
Tm  UmVBBWiT  or  Nebxaska. 


BOOtSTIEB  AVD  AOADSMISS. 

AMBUMN  MATHEMATICAL  SOCIETY. 

A  REorL.ui  meetinK  of  the  American  Mathe- 
matical Society  was  held  at  Columbia  Univer- 
ait7  en  Satnnby,  April  96.  The  Preiident 
of  the  Society,  Professor  Eliakim  Hastinfrs. 
Moorei  occupied  the  chair,  yielding  it  during 
the  aftameon  aeaiian  to  Ttvhmm  Thamaa  8. 
Fiske.  Thirty-seven  membera  were  in  at- 
tendance at  the  two  sessions.  The  Council 
aimuunced  the  election  of  the  following  jier- 
sona  to  membcarship  in  the  Society:  Professor 
C.  E.  Bikl£,  Columbia  University;  Professor 
f.  W.  Duke,  Hollins  Institute,  Va.;  Dr.  J.  G. 
Haidy,  Wilfiama  OoUege;  Profeaaor  H.  L. 
Hodgkins,  Columbian  University:  Dr.  .T.  X. 
Ivey,  Tulane  University;  Dr.  J.  H,  McDonald, 
University  of  California;  Dr.  H.  C.  Moreno, 
Stanford  University;  Dr.  T.  M.  Putnam, 
University  of  California;  Dr.  E.  W.  Rettger, 
University  of  California;  Mr.  W.  II.  Roev^er, 
Harvard  UniTersity;  Fieifeeser  Irving  String- 
ham,  University  of  Culifornia:  T)r.  R.  D. 
Townley,  University  of  California;  Mr.  U.  £. 
Webb,  Stevens  School,  Hobohen,  N.  J.;  Ifr. 
A.  W.  Wliitney,  University  of  California. 
Three  ap|ilI<'ation.s  for  admisaion  to  member- 
ship were  received. 
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The  Cfinicil  nlso  autliorized  thu  orKaiiizji- 
tion  of  a  4*801110  S>ection  of  the  Society,  to 
hold  meetings  in  the  Tieinitgr  of  San  Fnm- 
cifK?o.  The  first  meeting  of  the  new  Section 
has  already  been  held,  on  Saturday,  May  3, 
a  program  of  aiztoen  papen  baving  been 
provided  for  tlua  ocoaaion. 

The  following  papws  wvn  read  at  the 
April  mooting: 

Dr.  H.  F.  STBCK£ft:  *  The  curve  of  least  contour 
in  the  non-eudidflaa  plana.' 
Mr.  J.  L.  CoouDOCj  *  Quadrlo  surfacM  in  hyp«> 

Ijolic  space.' 

Dr.  F.  H.  SAFMMn:  *])iipin'a  «7«lidM  «f  the 
third  degree.' 
Mr.  Prib  ttsut:  'On  titc  fomu  of  plane  uai* 

cursal  quintic  curves.' 

Miw  R.  Q.  Woo03  '  Non-«iiclidean  displaoementt 
and  ■ynunctry  tmmfontutioDt.* 

Mr.  D.  R.  Cuimtis:  *A  note  on  the  tuiBoiait 
couditionii  for  ui  analytic  functioa/ 

HIm  I.  M.  ScmiTRifRu:  'On  tbe  dalaitloaal 
functional  properties^  for  the  analytical  fuactioBB 
(sin  ^i)!-,  {COS  Ti)/-,  (tan  -*Ji».* 

ProfMMr  C.  A.  SooTT: '  On  the  dnnita  et  plane 
ciunrei.' 

Dr.  B.  y.  HVHTMOTDTr:  'A  eomplete  act  of  poa- 

tuliiteH  for  the  thiuiy  of  real  numbers.' 

Dr.  It.  P.  £uiKSUAKT :  '  Surfaces  wboaa  linea  of 
cinTatunT  in  one  aystem  are  reprewnted  on  tlie 
sphere  by  g'"*'"'-  circles.' 

Profesaor  K.  U.  MuoBE:  'A  ddlnition  of  ab- 
atracfc  gnmps.' 

Dr.  K.  V.  TIcTrnfoioir:  *A  definition  of  ab- 
stract groups.' 

Mr.  L.  D.  AMEa:  '  Eraluatkm  of  slowly  eon- 
Tefgent  aeries.' 

Dr.  Edward  Ka8.veb:  '  Oroaps  of  Cremona 
transformationg  and  systems  of  forms.' 

Mr.  A.  D.  HtMttaa:  'The  couatant  of  apace.' 

Dr.  C.  J.  KzTSXB!  'Conoeming  the  anglea  and 
tlie  fln^"il.ir  determination  of  planes  in  J  spuce.' 

Profcs.'wr  T.  J.  1'a.  Bbojiwick:  '  The  infiuiteai- 
mal  generators  of  paraneior  groopa,*  and  *  On  tke 
piirnboln.i  or  pirabnloid"  tViiom.'!;  the  pointa  eom- 
iiion  to  two  jfiven  conies  or  quatiiics.' 

The  next  meeting  of  the  Society  is  the 
Slimmer  Meeting,  which  will  be  held  at 
Northwci^tem  University,  ETansfeOD,  UL,  in 
the  first  weeic  of  SeptemlNr. 

F.  N.  COLB, 
Seereiari/, 


THE  U£0U)QICAL  SOTlfrrY  OF  WASHINGTON. 

At  the  meeting  of  the  Society  on  April  23, 
the  first  paper,  'Folded  Faults  in  the  Soutfaeoi 
Appalachian/  by  Mr.  Arthur  Keith,  began 
with  a  statement  of  the  typical  Appalachian 
faults,  which  are  characterized  by  great  length 
and  uniformity,  high  southeast  dtps,  and  attti« 
clinal  orifjriii.  Their  planes  are,  for  the  most 
part,  slips  nearly  parallel  to  the  bedding. 
Next  wtn  deecribed  a  group  of  fanha  whoae 
derivation  from  anticlines  is  less  obvious  and 
whose  planes  are  marked  by  great  irregularity 
in  direction  and  dip.  Their  irregularity  can 
be  n.':iTiln<l  to  subsequent  deformation,  al- 
though the  cviJonrt'  nf  that  is  not  always 
strong.  These  two  classes  of  faults  have 
been  weU  known  lor  ton  or  tvralve  yean. 

A  third  an.!  most  \innv«al  class  of  faults 
comprises  those  in  which  great  deformation 
by  folding  and  faulting  afiiected  the  &nh 
planes  after  tbey  vera  formed.     This  has 

piven  rise  to  oxtrrmp  irrepiilRrity  in  fHn-ction 
and  dip  of  the  fault  planes,  and  has  thoroughly 
obscured  their  real  nature^   Ko  tmoe  of  anti- 

{•I:n;il  iiri^'in  .ippfara  nnd  a  ?rction  along  a 
^'traight  line  will  intersect  a  given  fault  in 
several  places.  A  minimnm  measure  of  the 
throw  is  thus  readily  obtained  and  varies  from 
fiffoen  to  t^^^ty  miles.  The  evidence  prov- 
ing these  ffttilts  consists  in  superposition  of 
Ardiean  graniri'  r>n  Oamhrian  sediments,  dis- 
cover}' of  fossils  in  some  of  the  overlying 
niasi^es,  the  establishment  of  a  sequence  of 
sis  or  eight  distinct  formationa,  tmeonfonn> 
itics  of  distribution  along  the  fault  planes, 
and  breccias  and  other  direct  evidences  of 
faulting. 

The  pontion  of  the  plan*  hefoi*  folding  can 

lie  reconstructed  from  t>ie  sequence  of  the  for- 
mations against  it  in  different  places.  There  is 
thus  developed  a  low  dip  of  the  plane  toward 
the  southeast  in  the  nature  of  a  shear  plane 
gradually  traversing  the  formations.  Begin- 
ning  on  the  northwest  in  the  1ow«r  Sihirian 
Tcllico,  it  passes  rlown  through  all  the  inter- 
vening formations  into  the  Archean  granite. 
From  this  general  fact,  in  connection  wiA 
numerous  local  details,  it  is  inferred  that  the 
f;inl(  rt's lilted  from  n  dirwt  thrtist  hy  the 
Archean  granite.     The  deformation  of  the 
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fault  plane  18  M  gmA  as  that  produced  in 
Appalachian  strata  pcnerally  by  the  great 
poet'CarbonifeFous  deformation.  Thus  the 
shear  plane  was  formed  Ijefore  the  principal 
epoch  of  Appalachian  folding,'.  Wliether  or 
not  any  intenral  ensned  between  the  two  it  is 
difionlt  to  say.    Carboniferous  roeka  are  in- 

Tolvotl  ill  the  nliear  plane,  80  thiU  it  was  pro- 
duced ut  leu^-t  after  the  Carboniferous  period. 

Mr.  J.  S.  Diller  then  gave  a  paper  entitled 
'The  Copper  Begion  of  NorAera  California.' 

Mr.  Diller  stated  that  the  Cipjior  rrcrion  eon- 
taina  an  extensive  series  of  sedimentary  rocks 
ranging  fmm  the  Ifiooene  into  the  Devonian, 
aaaoeiated  with  i^eous  manses  of  various 
ages  and  kinds  which  have  intercalated  or  in- 
truded the  sediincntaries.  A  number  of 
mountain-building  epochs  are  rtHf>rdi'<i  l>y 
breaks  already  recognized  in  the  strat i^raphic 
and  iaunal  succession,  and  others  will  doubt- 
lees  be  discorered  in  the  detailed  enrregr.  Tba 
general  abundance  of  fossils  in  the  Cn  taoeoiis, 
Jurassic,  Triassic,  Carboniferous  and  Devon- 
ian sediments  is  mA  as  to  rendar  it  vo^tMi 
to  work  out  the  structure  in  detaiL 

The  ore  deposits  of  the  copper  region  may 
be  conveniently  cousidered  in  three  groups: 
Auriferous  qvarta  vdns,  aulphidea  in  oontaet 
aones,  and  sulphides  in  shear  zones. 

The  copper  industry  has  invigorated  quarts 
mining  in  tlie  region  to  furnish  eilieeons  otea 

for  smelting. 

The  Black  Diamond  Mine  near  Bayha 
shows  a  number  of  interesting  ore  bodies, 
ebiefly  pyrrhotite,  ehalcopyrite  and  mngne- 
titc  a?sf>ctated  with  diopside,  garnet  and  other 
minerals  on  the  contact  of  diabaae  dikes  cut- 
ting the  eaibontferous  limeatonea. 

The  deposits  of  the  Bully  Hill  and  Iron 
Mountain  districts  occur  along  shear  zones 
mainly  within  rhyolitie  rocks.  The  ores  of  the 
Iron  Mountain  district  ar-  almost  wholly 
pyrite  and  ehalcopyrite,  hut  in  the  Bully  Hill 
district  chalcocite  is  abundant  with  much 
barite  and  aphalerite. 

yh.  Charles  Butt-;  jiresontod  a  paper  en- 
titled 'Recent  Structural  Work  in  Western 
Pennsylvania.*  He  exhibited  maps  of  the 
Haaontown,  Fniontown,  Brownsrilla  and 
Connelkrille  quadranglee  with  stmetnre  eon- 


toura  drawn  on  the  base  of  the  Pittsburg  coal 
up  to  the  western  base  of  Chestnut  Ridge,  ou 
the  top  of  the  Pottsville  forinutiou  upon  the 
ridge,  and  explained  the  methods  by  wbieti 
the  contours  were  determined.  A  brief  de- 
scription of  structural  detaila  was  then  given. 
In  general  the  rocks  are  folded  into  loiw 
ellipsoidal  anttcdines  and  nhallow  eanoe- 
shaped  synclines,  which  often  show  remark- 
able minor  irregularities  of  structure  and 
have  a  decided  tradency  to  offset  laterally  at 

sliort  intervals.  The  slni<-ture  scein.'i  to  he 
intermediate  between  tbo  steep  r^ular  fold- 
ing of  the  central  Appaladiian  ridgea  and  the 
low  doming  and  pitting  of  the  strata  farther 
from  the  mountains,  such  ns  exisls  in  western 
New  York,  where  it  is  impossible  to  detect  any 
linear  arrangement  of  structures  whatever. 

A  knowledge  of  the  possibilities  of  such 
btructures  can  not  fail  to  be  of  great  assist- 
anoe  in  strattgraphie  work  in  meh  TegionB 
au<!  bliMuld  diminish  its  perplexities  whi]«  in- 
creasing the  reliability  of  the  results. 

The  last  pax^er  wu  on  tiie  'Stratigraphy 
of  the  Big  Horn  Mountains,'  by  N.  II.  Darton. 

Mr.  Parton  pave  n  !  rief  resume  of  the 
principal  slratigrapiiic  features  observed  on 
the  eastern  flanks  of  the  Big  Horn  Moun- 
tains during  the  shimmer  of  1901.  A  detailed 
survey  had  been  made  of  a  portion  of  the 
diatriet  which  is  preliminaiy  to  more  ex- 
tended investigations.  The  geologic  column 
Comprises  all  the  formations  from  Cambrian 
to  Laramie  excepting  perhajis  the  Devonian 
and  portions  of  the  Siltirian.  Many  fo^ila 
were  found  at  various  horirons,  affording  im- 
portant means  for  correlation.  A  limited 
fanna  was  discoveied  in  some  thin  limestones 
in  the  top  of  the  Red  bods  but  its  age  has 
not  yet  been  definitely  established.  The  col- 
umn was  compared  witii  tliat  of  the  Blaek 
Bills  which  hud  been  studied  in  previous  sea- 
soim,  niifl  a  close  general  -iiunarity  is  shown 
including  the  freshwater  Jurassic  but  not 
indnding  the  Minneikahta  (Purple)  limestone. 

Cnn^lonicratcs  found  in  the  T.aramie  forma- 
tion indicate  a  pre-Laramic  uplift  of  the  cen- 
tral portion  of  the  range. 

Auaio  H.  BRoosa, 
^eeretefy. 
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c&uan  or  ths  mmmx  tnaeoomat  or  uni  nr 

TBB  MAKmHUB  VOL0I41MO  BBUPTION. 

To  TiiK  EniTOR  or  SnEXCB:  During  many 
years  of  teaching  geuiogy  I  have  bold  ia  ot»- 
position  to  nuwt  text4Nwki  on  the  nibjeet  thit 

oxplosivo  gases  are  evnlveJ  during  Tiolent 
volcanic  emptioos  and  that  the  tlamoa  teen 
eye  witnooBoo  do  aetnAlly  exist,  independent  of 

lightning  and  the  glow  of  the  hot  lava  reflected 
from  the  jet  of  steam,  otc,  which  arc  usuully 
given  as  thv  explaiuiUuu  of  the  appearance  of 

My  view  has  been  that  the  heat  is  snfficient 
to  cause  the  dissociation  of  hydrogen  and 
from  the  water,  on  oominp  snddmly 
into  contact  with  highly  heated  hiva;  and  in 
case  of  sea-water  the  chlorine  would  also  be 
diMoolated  from  libe  sodium. 

These  gases  suddenly  cj'  t  with  great  vio- 
lence and  oxplodinp  in  air,  above  the 
crater,  would  produce  precisely  the  effects  wit- 
neesed  on  an  imnsnally  hurge  scale  at  Martini- 
que. 

The  people  were  mostly  killed  by  the  sud- 
den explosion  of  a  Test  Tolnme  of  hydrogen 
and  oxygen,  which  will  account  for  the  sud- 
den baming  of  flesh  and  clothes*  as  well  as  of 
the  buildings  and  vessels. 

The  dihnne,  at  the  sane  time*  eombijiiaff 
with  some  of  the  hydrogen  would  produce 
hydrochloric  acid,  a  poisonous  and  sufFocating 
gas,  which  woudd  qnidtily  kill  moot  of  those 
not  instaniljr  destrogred  bgr  the  explosion. 

A.  £.  VSBBU^ 

TAIX  OmTBMUTr, 

Nkw  Have?»,  CoNif,, 
May  14,  1902. 

THE  WHALB-SHAItK  (/Rhlno'lon  typicut}  M  JkX 

AMKKH  AN  FISH. 

To  THE  Edituk  ok  Science:  The  notice  by 
Mr.  Barton  A.  Bean  of  "«  rare  'whale^baik"* 

(SciF.NCK.  F.  l  ruaiy  28,  p.  358)  is  the  first 
record  of  the  Ehinodon  iypiea*  as  a  western 
Atlantic  fisb.  but  the  species  or  an  allied  one 
ha"*  been  several  times  noticed  j(s  a  \  isitor  to 
the  Pacific  coast  of  America.  Mr.  Bean  has 
duly  referred  to  my  Je^criiition  of  Mierialodm 
ptmeteitt*  in  1865.   When  I  published  that 


article  1  had  serious  misgivingH  kst  the  species 
wotild  pnne  ernitnaUj  to  be  eonfonerie  «idi 

Rhinodon  typiciu,  but  the  positive  ascription 
to  that  form  of  simply  conic  teeth  by  such 
eminent  authorities  as  Mtiller,  Henle  and 
others  restrained  me  from  identii^ing  the 
California  shark  with  it,  and  consequently  I 
described  the  American  form  as  the  repre- 
sentative of  a  neer  genus  and  speeiea.  A  coin- 

parison  of  the  t<«th  uf  the  California  species 
with  those  of  the  Caribbean  animal  has  led 
me  now  to  consider  them  to  be  at  lesat  con- 
generic. The  later  notices  of  the  dentition  of 
individtwls  undoubtedly  belonging  to  Rhino- 
dun  force  on  me  also  the  conviction  that  aU 
the  selsebians  of  like  appearanoe  axe  con- 
generic. 

Mr.  Bean,  whom  I  had  told  that  there  was 
a  eonsiderable  literature  on  Rhinodon.  in* 

forms  me  that  he  has  gone  through  the 
zoological  and  other  records  without  finding 
any  references  other  than  the  early  one  to 
Rhinodon,  This  absence  of  data  is  a  strik- 
ing illustration  of  how  unsafe  it  is  to  conclude 
that  because  no  references  are  found  in  the 
sooki^cal  reoords,  no  literature  esSsts,  and  I 

now  enumerate  such  articles  as  I  happen  to 
know  about  in  which  Rhinodon  is  mentioned 
KegltHjting   the   general  VOlfcs  in  wbidi 

Rhinodon  (or  liMieodoii)  iypku*  has  Wn 
descril>e<l,  we  |iasB  at  onoo  to  the  oomipaiatiTely 

late  notices. 
hk  1870  ProleasMr  E.  Pooeval  Wri^t 

noticed  its  occtirrence  ahnut  thr-  Pnychelles 
Islands  in  a  letter  published  in  the  '  Spioelegia 
Biologtea*  printed  in  Dublin.  This  I  ham 
not  bem  able  to  consult  as  it  is  not  in  the 
libraries  of  Washington  or  Philadelphia. 

According  to  Dr.  Christian  Liitken.  however, 
Wright  (p.  65)  daimed  that  'this  shark,  which 
is — tlie  nnrth  whale  exc<>ptcd— the  largest  of 
living  animals,  *  *  *  contrary  to  the  general 
habits  of  the  true  shaiks,  u  not  a  eamfroroos 
but  a  herbivorous  fish.' 

In  1873,  Dr.  Liitken  compared  it  with  the 
backing  shark,  called  by  him  Selaehitt  aiam* 
miM,  in  an  article  on  the  latter  species  in  Aa 
'Ovt  rvitrt  nrer  dot  K.  Danske  Videnskabemes 
Selskab  Forhandlinger  ♦  •  •  i  Aaret'  1873 
(pp.  47-M>  pi.  8;  r^nm^,  pp.  8-10).  A  brief 
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notice  also  appears  in  the  'Videnskabelige 
Meddeloliier  f ra  dsn  uaturhiaturii>ks  Jforeuioc 
i  ZjobenhaTii,'  fov  Aaiet  18T8  ('Orenict,' 
11).  Dr.  Liitken  denies  tl»al  t!if  shark  i-; 
herbiroxDus  and  maintains  that  it  feeds  on 
aimite  ininuli. 

In  1874  Professor  Wright  described  a  crusta- 
cean parasite  of  ihe  Rhinudoti  (Sdisiotes 
rhinodonlui)  in  au  article  'Ou  a  2iew  Genus 
and  SpedM  belonisiiie  to  the  Family  Pan- 
dnrinn'  in  the  Proceeimfft  of  ih»  Iruh 
Academy  (pp.  663-686). 
■  1876  F»ofiBM»r  Wright  ineidentally  treats 
of  the  Ithinodon  in  an  article  on  'The  Basking 
Shark'  in  Nature  (XIV.,  pp.  313,  314).  He 
says  ''When  engaged  at  the  sperm  whale  iisher}' 
off  St  Denis  the  fishermen  often  told  me  they 
droadt'd  to  han>t">n  by  niistake  u  Rhiiiodon. 
A  whale  must  come  up  to  breath  or  else  choke 
itadf  .  But  them  mra  itoriea  told  nie  of  how 
a  harpooned  Rhinodon,  having  by  a  lightning- 
like dive  exhausted  the  supply  of  lope,  which 
had  heen  acddentally  fastened  to  the  boat, 
divad  deeper  still,  and  so  pulle<l  pirogue  and 
crew  to  the  bottom — there,  in  spite  of  tlic  har- 
poon in  its  neck  and  its  attendant  incum- 
hranoei^  it  waa  at  home  for  a  gfaat  lengdi  of 
time,"  (One  would  like  to  know  the  length 
of  the  rope  and  the  d^th  of  descent.) 

In  1878,  Pwrfa— or  W.  Nation  *egainin«d 
*  *  *  a  specimen  captured  at  Callao.  Of  this 
9iie<*imen'  the  British  Museum  is  said  to  po«- 
sei>«  "a  portion  of  iliu  dental  plate.  The  teeth 
differ  in  no  mpect  from  thoae  of  the  Say* 
chelles  chagrin  [Rhinfidon  fypic^iit'];  thpy  nTv 
conical,  sharply  pointed,  recurved,  with  the 
hase  of  attachment  iwollen.''  This  notice  i» 
Alhert  Gfinther  in  Nature  (XXX..  p.  ^G.") 
and  contains  the  first  detailed  account  of  the 
teeth,  which  had  been  previously  described  as 
aimply  conic. 

In  1!?7!>,  Profe'^'SDr  Wriirht  («iperially  no- 
ticed the  Rhinodon  in  his  'Animal  Life.' 
(This  wmk  la  not  dated,  a  fault  of  the  pnb* 
Ushers,  hut  it  appears  from  the  'Fnirh'sh 
Catalogue  of  Books'  that  it  was  published  in 
1879.)  He  repeats  the  information  already 
giTen  by  him  and  postulates  tiiat  the  shark 
'would  appear  to  have  b  very  limited  geo- 
graphical distribution.'    If  the  animals  else- 


where found  are  conspecific  with  it,  however, 
the  possible  range  is  large. 
In  1883,  Mr.  A.  Ibly,  direetor  of  the  Ool* 

r>!nho  Mn=icniri,  records  the  'Oanirrence  of 
Ehinodon  tj/picus  Smith  on  the  west  coast 
of  Osylon'  in  the  Annab  and  JTa^oMtM  of 
Natural  Uittory  (5th  ser.,  XIL,  pp.  48,  49). 
The  specimen—a  female— was  S3  feet  9  indies 
long. 

In  1884^  Signer  G.  Chierchia,  in  u  brief 
notice  of  the  'The  Voyage  of  the  Vcttor 
Pisani,'  an  Italian  corvette,  in  Nature 
(XXZ.,  pu  MS),  attndes  to  a  gigantic  sbailc 
caught  in  the  Qulf  of  Panama.  The  shark 
was  called  TitUoreva  by  the  natives  and  the 
specimen  was  8.90  meters  (nearly  thirty  feet) 
long.  Albert  Gnnther  adds  a  note  identify- 
ing it  with  the  Rhinodon  iijpic>is  and  ex- 
presses the  opinion  that  the  Micrutodut  pune- 
toiut  is  of  the  same  speoies. 

In  1?S4  "SLt.  Edgar  Thurston,  sui>erlntend- 
ent  of  the  Madras  (^vemment  Museum,  re- 
cords tlM  capture  of  sevonl  speeimena  of 
Rhinodon;  one  '29  feet  in  length'  which  had 
\-ff.n  'cast  on  shore  at  Madras  in  February, 
1^9,'  and  another  '14  feet  6  inches  in  length 
waa  caught  off  Bamtalapitiya  (Osylon) ' 
in  April,  1890.  A  photograph  of  the  ifndras 
specimen  is  reproduced  in  'Bulletin  Ka  1' 
of  Ifsdnn  Vmeum  (PL  III  A).  A  da* 
aoription  is  also  interjected  in  a  section  of  the 
report  (pp.  36-38)  on  the  'Inapectitm  of  Cey- 
lon Pearl  Banks.' 

In  1901  l^makiehi  Kishhtouys^  of  Hie 
Imperial  Fisheries  Bureau  at  Tokyo,  pub- 
lished a  notice  of  'A  Rare  Shark.  Rhinodon 
pentaKneatut  n.  sp./  in  the  ZoofogUehtr 
Ameiger  for  1901  (XXIV.,  pp.  694,  695).  It 
is  not  obvious  bow  the  speoies  differs  from  R. 
typicus. 

The  question  of  spediic  difsrsnces  (if  any) 
widiin  the  genus  must  be  reserved  for  a 
future  occasion.  Differences  in  the  number 
of  teeth  and  coloration  may  he  of  speeiile 

value. 

Mr.  Bean  remarked  that  a  specimen  'taken 
at  the  So.vohellm  Islands,  is  known  from  the 
teeth  only'  in  the  British  Museum.  That 
Museum  1ms  the  fi^h  itself,  ahont  17  feet  long, 
mounted  by  Oerrard.  The  only  Museum  speci* 
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men  be  knew  of  mw  the  tgrpe  in  the  Museum 

of  tlif  Jiinlin  des  Plantcs.  l><slilis  lliat 
and  tho  am  in  the  British  Mu8«um,  there  ore 
at  least  moonted  epeeimene  in  the  Cegrlon 
Oovurnment  Kiueum  wfid  the  Ifadxae  Qov> 
eminent  Mustnim  a«i  well  h«.  v.ovr,  in  the 
United  Stateu  National  Muutniiii.  Tliu  typical 
spedes  it  eoiuiiMm  about  the  SeydidlM 

Ishuuls.  Dr.  T-{;i--1ifrir.-l  T)(  ;i;i  irifiTiK-^  Tiir?  that 
it  was  abu  uutieud  during  the  rojage  of  the 
Siboga. 

It  is  preutly  to  he  deplored  that  the  op- 
portunity to  obtnin  the  skeleton  and  some  of 
the  M>ft  parts  of  the  Florida  shark  was  not 
utilised  for  the  National  Mu!<eiim.  A  rare  op< 
pnrfnnity  v,-;i-:  nff. iivlcil  l.y  tln'  waif  of  the 
Florida  shore  which  is  not  likely  to  he  re- 
peated for  B  long  time. 

It  may  be  added  that  Rhineodon  was  the  first 
name  applied  to  the  genus  and  that  possibly 
the  American  fishee  may  be  specifically  dis- 
tinct from  the  type  and  entitled  to  the  name 
hhintodon  puneM%tM. 

Thko.  Gill. 

CoeMoe  Club, 
WAaHlNGTOX,  April  28,  1902. 

A  VSTEORIC  mON. 

A  METEnntr  iron  which  weiRhed  a  litth'  'ofs 
than  nin<>  pounils,  and  which  as  re»i>ects  iu 
shape  and  its  aurfaee  markings  ae^ns  to  be 

nlni(>st  uni<)Ue,  lias  recently  eomo  into  tho 
posaesaiou  oif  the  University  of  Wisconsin. 
The  fan  of  this  iron  was  not  ohserred,  hut 
it  w  i  r  ,:r»iod  up  by  a  plow  iti  1887  on  a  farm 
near  Aijronia  i>ost  off'cf,  Kfrnmu'^-  cr>tuity, 
Wisconsin.  Since  that  time  and  until  March 
of  the  present  year  it  had  remained  about  the 

i'  li'iii  uji-n  w!iii'!i  it  \i.a-;  hrMiiirlit  f,,  (1,0  light. 

Instead  of  tl»c  usual  lumpy  form,  this  find 
has  the  shape  el  an  elliptical  shield,  the 
major  axis  of  which  is  about  tm  inobes, 
the  minor  nxii*  six  inches,  and  the  maxi- 
mum (central)  thickncsa;  about  an  inch. 
The  smoothness  and  density  of  the  con- 
vex surface  is  in  sharp  crintT.T^t  witli  the 
irret^aritics  and  tlie  crust  of  oxide  upon  the 
concave  side.  There  is  no  reason  to  doubt 
that  the  projectile  moved  broadside  on  with 
the   convex   surface    (Brustseite)    to  the 


front  during  its  translation  through  the  aero- 

-pherc.  Upon  thi-.  surface  strongly  marked 
radial  lioee  are  arranged  like  the  rays  of  a 
solar  plexus  about  a  oentral,  nearly  flat  ellqH 
tical  boss  Some  inches  in  diameter,  and  these 
lines  increase  steadily  in  depth  as  thoy  ap- 
proach the  periphery.  The  Widmannstatten 
flguies  show  no  trace  of  defonmrtion.  Shortly 

nft<r  llii'j  find  began  to  be  =;tiKh"rd  hy  the 
writer  a  copy  of  Frofe^r  Cohen's  paper  on 
the  flat  meteoric  iron  from  IfOourcgrma  in 
the  Soudan  (Gricfswnld,  1908)  oama  into  hi< 
hands.  The  two  mctof*rito8  arc  in  many  re- 
spects similar,  though  the  Algoma  iron  has 
the  greater  symmetry  and  much  more  perfect 
Piirfnoc  mnrkings.  It  wiU  shortly  be  mofs 
fully  described. 

W.  H.  HODBB. 

TUK  UiMliAXUCAI/  SOOKTY  OK  .i^IEtUC.^. 

Thb  fourteenth  Bummer  meeting  of  the  S<h 

ciety  will  bo  held  in  Pittsburgh  on  Tuesday, 
July  1,  in  the  room  assigned  to  Section  E, 
American  Association  for  the  Advancement  of 
Science.  The  place  now  designated  is  the  lec- 
ture room  of  the  Oaklnnd  M.  K.  Church,  very 
near  the  hotel  headquarters.  The  Council  will 
meet  on  Monday  evening  at  the  hotd.  The 
Society  will  lie  called  to  order  by  the  president. 
Professor  N.  H.  Wiuchell,  on  Tuesday  morn- 
ing immediately  following  the  general  seBsion 
of  the  Association. 

Till-  I'rcHininary  list  of  papers  will  be  mailed 
about  .June  7.  The  Fellows  are  requested  to 
send  their  titles  and  abstracts  of  papers  upoa 
the  printed  form  as  early  ns  possible,  and  not 
later  than  June  3.  By  rule  of  the  Council 
abstracts  are  required*  Papers  oflvmd  for 
printing  in  the  Bulletin  should  be  fully  de- 
scribed on  the  blank  forms,  copies  of  which 
will  he  promptly  ami  cm  reqatat. 

The  oiroular  aent  to  the  Fellows  March  11, 
announced  an  excufion,  nndi  r  tin  fniidance 
of  Dr.  1.  0.  White,  through  the  Coal  Measures 
of  western  Prannylvania  and  nortbeni  West 
Virginia  during  the  week  preceiling  the  A??:- 
ciation  meeting.  The  party  will  assemble  at 
the  Monongahda  House  on  Honday  evmung, 
Jimc  23.  This  hotel  will  bo  headquarters  dur- 
ing the  week  of  the  excursion;  the  rate  will  be 
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i>or  day,  American  plan.  Persona  wishing 
to  join  this  party  should  tend  their  names  to 
Dr.  I.  Wliue,  Morcranfown.  W.  Va.,  without 
dela^-.  Uaiuig  the  Association  meeting  some 
shorter  exounions  are  propoaed,  under  the 

dirrction  of  ^tr.  Jaincs  Tl.  ^Inrfnrhino,  When 
the  details  of  the  several  excursions  are  per- 
fected, a  special  eiveular  wlating  to  them  will 

be  issued. 

The  Ilutel  Scbenley  has  been  selected  by  the 
locul  committee,  A.  A.  A.  S.,  as  the  head- 
qtiarters. 

All  prrsoTiH  attending  the  mootinffs  in  con- 
junction with  the  A.  A.  A.  S.  can  secure  the 
eustontary  reduetion  in  railway  ratea,  to  one 

aui\  onr  third  f.'ire  fur  tlie  round  trip,  liv  nb- 
Uiuiuis  a  oertiiicate  at  the  startintr  point  in 
the  name  of  Ihe  AsBociation.  Tieketa  may  be 
bought  from  June  19  to  June  30, 

BsBifAK  Lb  Bot  Fairchii.1). 

Secretary. 

RocBBBxn,  N.  Y., 
May  IS,  1902. 

SOCIAL  AXD  ECONOMIC  SCI£MCK  AT  THE  PITTS- 

m«m  uBKcnm  or  thb  ahbhoak 
AMOcunoy. 

The  next  meeting  of  thr  Amrrir'.in  Asso- 
ciation for  the  Advanceiucnt  of  ^science  will 
be  hold  at  Fittabnrgfa  from  June  30  to  July  3, 
1002.  The  easily  accessible  location  of  the 
place  of  meeting,  combined  with  its  peculiar 
economic  interest  as  a  great  industrial  center, 
offers  the  opportunity  to  Section  I  fbr  an  ex- 

cejitionally  snfff-;-;fiil  prsslnii.  To  make  it 
such  the  hearty  cooperation  of  all  moiubers  of 
the  Section  is  needed.  They  are  cordially  in- 
vited to  attend  the  aeesions  and  to  contribute 
papers  to  the  proceedings.  They  should  in- 
form the  secretary  as  promptly  as  possible  of 
the  ti^  and  the  probable  length  of  any  papor 
tlint  they  may  care  tn  prc-^nnf,  so  that  notice 
of  it  may  appear  in  the  preliminary  program. 

Cabboll  D.  Wrmrt, 
Chmrman. 

Fbahk  R.  Rltter, 

Secretary. 

DEFABTHZin'  aw  AaBIOULTDSI* 

WABBliroTOHj  Ifay  2,  1S02. 


smsmooooi  chabactbbibtio  or  axwAm  «sn> 

SEWAOE-rOLLUTED  WATKltS  Al  l'.MikMLY 
NOT  HITUERTO  REPORTED  IK  AilKHU  A  * 

JJtBijsu  the  last  few  years  the  brilliant  re- 
seardies  of  the  bacteriologists  connected  with 

thf  T.<.<'al  flui'i  riuiu  rit  T5nnrd  of  Hnfjland  have 
revealed  two  new  organisms  which,  with  the 
BaeUlus  eoU  eommunia,  are  likely  to  be  of 
great  service  in  tracing  the  history  of  water 
pollution.  These  are  the  Bacillus  enteritidi$ 
f-lKirogenes  of  Klein,  and  the  sewage  Strepto- 
coccus of  ITouston;  so  that  now  with  three 
forms,  all  appnn-ntly  t  li:iriii'ti  ri-.tii'  nf  a  spwngr? 
flora,  the  sanitary  bacteriologist  tinds  himself 
in  a  position  to  form  a  reliable  opinion  of  the 
aiihv>  d*  Hts  of  any  water  submitted  to  him  for 
examination. 

The  importanoe  of  the  streptooooei  to  the 
sanitarian  was  first  pointed  out  by  Dr. 
A.  C.  Houston  in  an  article  entitled,  'Bac- 
tcrioscopic  Examination  of  Drinking  Water, 
with  Particular  Beference  to  the  Belationa  of 
Strfptofofci  and  St.Tphylororfj  witli  Waters 
of  this  Class,'  published  in  the  lieport  of  the 
Medical  Officer  to  the  Local  Ck>Temment  Board 
for  1898-0  (Supplement,  XXVIII.  Ann.  Rep., 
L.  G.  B.).  He  there  stated  that  he  had  isolated 
both  streptococci  and  staphylococci  from  pol- 
luted soils,  from  crude  sewage,  from  sewage 
effluenf<<  and  from  impure  waters;  but  he  hu'd 
stress  mainly  upon  organisms  of  the  former 
class,  as  germs  unlikely  to  persist  for  a  long 
IK?riod  outside  the  animal  h>idy,  and  therf  fore 
indicative  of  fresh  pollution.  He  concluded  by 
stating  that  the  streptococci  'are  organisma 
readily  demonstrable  in  waters  recently  pol- 
luted and  seemin!,'ly  altogether  nhsont  from 
waters  above  suspicion  of  contamination. 
*  *  *  Search  for  them  should  *  *  *  eonsti- 

tuto  ATI  impnrtrtTit  part  of  hiir'teridsoripio  analy- 
sis of  potable  waters.'  In  tlio  report  of  the 
Ifedical  Officer  of  the  Local  Qovemment 
Board  for  1899-1900  Dr.  Houston  extendsd 
his  investigations  to  the  study  of  a  large  num- 
ber of  additional  samples  of  polluted  waters 
and  soils,  with  the  lesnlt  that  the  presence  of 
the  streptooooei  seemed  always  to  coincide  with 

*  Prdiminary  cominmiieatioB. 


Digitized  by  Google 


828 


SCIENCE, 


'•nimal  pollution  of  extremely  recent,  end 

tben  t'orf  si>wially  iIau«erou»,  kind.*  Professor 
W.  IL  Horrocks  in  his  exeolk-nt  'Baelerio- 
logical  Kxemination  of  Water '  (.London,  liMJl) 
derotai  a  abort  oihairter  to  iha  importanee  of 
this  group  of  microorganisms.  In  his  own  ox- 
periineut*  be  finds,  just  as  Houston  has  done^ 
that  the  •treptocoooi  are  typical  lewase  fonne^ 
although  he  differs  from  thatauthor  as  to  thair 
relation  to  strictly  rowiit  eoiitamliiation. 

Strangely  euuugh  dieM  iuvuiiltgalioiui  ap* 
pear  thus  far  to  have  attracted  little  attention 
outside  of  England.  Neither  in  America,  nor 
on  the  continent,  as  far  as  we  are  aware,  have 
iha  atiaptoeoooi  been  npoited  aa  cihamotBriitic 
of  sewage.  Indeed  Jordan  in  his  classic  report 
on  the  hactena  of  sewage  ('Special  Beport 
of  the  Mass.  S.  B.  H.  on  the  Purifioation  of 
Sewage  and  Water,  1890')  concluded  tha^  'a 
striking  and  highly  pcmarknMc  cirov!i">*tftnoe 
is  the  oomparstive  absence  of  micrococci,  or 
iliherieal  baeteria,  firom  the  sewage  and  eflu' 

ents.'    Probably  his  faihire  to  deto<?t  thoso 

organisms  nugr  be  explained  bjr  the  fact  that 
thej  grow  dowly  and  meertainly  in  tnecUa 

not  containing  sugars. 

We  first  isolated  the  sewape  streptococci  of 
Houston  in  the  spring  of  UiOl,  in  a  study  of 
tha  haeteria  occurring  on  the  hands,  chieAy  of 
students  and  school  children,  whorr  thny  were 
found  in  two  out  of  some  hundred  upecimens 
of  wulMfater  esamined— in  both  eases  in  oon> 

junctiiin  with  tlio  Bacillus  coU — but  their  im- 
portan(»  was  not  reoogniised  at  this  time. 
Later,  we  fetrad  the  tame  organisms  in  Boston 
sewage  and  in  fresh  fieciM  where  thej  appeer 
often  to  hi}  the  most  abundant  forms  present 
They  have  also  been  isolated  in  considerable 
annben  from  a  aeptio  tank  bf  Mr.  D.  IL 
Belcher,  a  st\idont  woiking  in  the  lame  laho> 
ratory  as  ourselves. 

The  oeeorrenee  of  streptoooeei  in  poUnted 
riror  water  seems  to  be  constant  and  signifi- 
cant.  During  March  and  .\pril  of  1002  we 
examined  forty-eight  different  samples  of 
water  derived  from  the  Charles  Biver  between 
Boston  and  Canrbridfre,  the  Mystic  River  be- 
tween Obarleeiown  and  Everett,  the  North 
Biver  at  Saleoi  and  the  Neponaet  Biver  at 
Bjde  Park.  The  ezaminationi  were  made  bj 


inooulatiog  deKtroe»4itotit  vi^  eoe  onbie 
oeuttmetep  of  the  water,  platiiv  in  litmiia' 

lactose  agar  twenty-four  hours  after,  and 
studjring  the  reactions  of  pure  cultures  ob- 
tained from  the  plates,  in  deixtpoee-broth,  rnilk^ 
nitrate  Bolution,ri"i  '  '^"^  'ind  gelatin.  As  a  rule 
the  prdimitiary  dextrose  tubes  contained,  after 
twenty-four  honr8,praetieall7  a  pure  enhoie  of 
Miinc  organism  which  had  overgrown  all  other 
fonns.  In  twenty-two  of  the  forty-eight  sam- 
ples, the  colonies  on  tite  litmus-lactose  agar 
plate*  proved  to  be  eolon  bacilli,  or  allied 
forms,  and  in  one  case  a  liquefier,  reisentbling 
J  ordan's  Baciilus  cloaecB.  From  the  remaining 
twenty-five  samples,  eultures  were  obtained 
whi<-h  gave  all  of  the  reactions  of  Houston's 
streptococcus  as  noted  below,  the  growths  on 
agar  and  gelatin  and  the  rapid  formation  ef 
acid  from  Sngnis  being  very  flhaiBieteaiBti& 
Stained  preparations  made  from  asrar  cultures 
showed  short  chains  of  streptococci  mingled 
with  irregular  plate-like  mamwi  In  tnwf 
sample  of  water  examined,  gas  wm  formed  in 
the  preliminary  dextioee  tube,  so  that  as  the 
pare  cultures  later  isolated  on  the  laetnae  agw 
piste  gave  no  gas,  it  was  eHdent  that  B^wtBec 
coli  or  some  other  gas-forming  organism  must 
have  multiplied  at  first  and  then  have  been 
ovorgrrown. 

Both  Houston  and  Horrocfe  have  published 
descriptions  of  a  large  number  of  streptoooooi 
isolated  by  them  from  sewage,  designated  by  a 

■  iitiiplex  .series  of  letters  and  fi^irea.  It  does 
not  ai^>ear,  however,  that  the  differences  re- 
ooided  indicate  anything  more  than  sU^M 
Tariatioiis  from  one  main  type.  Moat  of  the 
orpraiiisni-*  d«>s<-ribe<l  arc  streptococci,  develop- 
ing rapidly  at  37",  growing  rather  better  under 
anaerobie  than  aerobie  eonditions,  psedneiag 
a  faint  dottrel  prowth  of  ft  ; ill  "hir  round 
colonies  on  agar,  a  beaded  growtlx  in  the 
depth  of  the  gdatin  atab,  and  a  strong  acid 
ronotion  in  milk.  We  have  found  a  i-econd 
t.vpfl,  apparently  not  notice>d  by  the  English 
observers,  which  has  all  of  these  character- 
istics, but  liqmAea  gelatin,  whtek  tlie  eom* 

Trinnrr  strcpfotvicou*'  does  not.  Organ- 
isms of  both  types,  as  observed  by  tis,  fail  to 
vedncv  nitrates  or  to  fimn  indol,  and  bo4ih 
produce  aeidt^,  but  no  ga«»  in  the  Jextruae 
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tube.     The  oommoner,  non-liquefying  form 
to  have  been  loond  by  Tmib  and 

Andrewes  in  the  sewage  of  St  Bartholomew's 
Hospital  in  1894  (Report  to  the  London 
County  Council  on  the  'Micro-organisms  of 
Sewage')-  Still  earlier  Roscoo  and  Lunt 
('Contributions  to  the  Chemical  Bacteriology 
of  Sewage,'  PhiL  Tram.  Roy.  8oc.  London, 
nT.TTTlT.,  1891,  ]i«t  OT.TXXHT.,  ISVS,  M 
given  liy  Chester)  dcscrilK-d  under  the  name 
Streptococcus  mUrabilit  a  form  which  de- 
veloped best  villiout  air.  gave  tiaxA  gmwlttm 
on  gelatin  and  agar,  and  formed  a  cottony 
mai<?  nt  the  Iwttom  of  the  broth  tube.  These 
organisms  are  all  closely  related  to  each  other, 
aa  wdl  aa  to  the  Btnptoeoccus  pyogtnM  of 
Bosenhach ;  and  \intil  more  detailed  systematic 
Study  of  the  group  is  made,  the  common  sewage 
fonns  may  perbape  best  b«  known  provMoiUkllr 
as  the  'sewage  streptococci  of  Houston,'  since 
he  first  called  attention  to  their  sanitary  sig- 
nificance. We  feci  convinced  that  this  group 
may  prove  of  the  greatest  aaaistance  to  bac- 

tcriolnfri.st5  in  this  ronntrv-,  n?  it  has  done 
already  in  England,  and  that  record  of  its 
piaoouce  or  absaioff  sbouM  be  matle  in  anj 
•anitacy  baeteriolofrical  water  analyaia. 

C.-E.  A.  WixsLow. 

(Miss)  M.  P.  HuKKEwnti. 

BlOLOOICAL  LaBORATORIKS, 
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TEE  UETEIO  8T8TFM  OF  WBtOSTB  AVE 

MEASLRtS." 

The  Gominittee  on  Comave,  Weigltts,  and 

Measures,  to  whom  was  Teferred  the  bill  to 
adopt  the  weights  and  measures  of  the  metric 
system  as  the  standard  weights  and  measures 
of  the  United  States,  having  dair  cooaidared 
tile  aaiae«  napeetfully  report  aa  follows: 

•Report  siihmittdl  l>y  ^Tr.  Soiitluirfi,  from  the 
Committee  on  Coinage,  Weights,  and  Measures, 
to  the  Hovse  of  KapmeBtatlvM  on  April  21. 
The  text  of  ihc  bill  recommrntjfd  i<<  as  follows: 
Be  it  enacted  In  the  fyenatc  and  lluuse  of  Repre- 
temtuUMt  of  the  United  Statea  of  America  in 
OeayrvM  ataembltd.  That  on  and  after  the  first 
day-  of  Januniy,  niiicteen  handred  sod  four,  all 
the  d^rtOMnts  of  tbs  Govtinimait  of  tlw  United 


By  Section  VUL  of  Article  L  of  the  Con- 
stitution  power  is  vested  in  Congress  to  its 

the  standard  of  weightii  and  nieiisures,  and 
yet,  strange  as  it  may  appear,  this  is  about 
the  only  great  and  important  subject  in< 
trusted  to  its  care  by  the  express  provisions 
of  the  Constitution  which  has  been  almost 
wholly  neglected.  Again  and  again  has  the 
neoesflitgr  for  a  change  in  our  ajatem  of 
weights  and  measures  been  urged  upon  the  at- 
tention of  Congress.  Washington  more  than 
once  pointed  out  the  importanoa  of  aeounng 
a  uniform  systt-m  of  weights  and  measurest 
and  early  in  the  history  of  our  country  the 
matter  was  referred  to  JefferHon,  then  Secre- 
tary of  State,  who  proposed  two  plans,  one 
an  adaptation  of  the  existing  system  and  die 
other  a  strictly  decimal  system. 

John  Quinej  Adama,  aa  Seoietaiy  d  Stata^ 
after  four  years  of  careful  study,  made  a  re- 
port which  is  worthy  of  the  attention  of  the 
most  advanced  thinkers  upon  this  subject  at 
the  present  day.  He  pointed  out  the  failure 
of  the  English  jK'ople  to  reduce  to  any  sensible 
order  the  cbaoe  of  their  weights  and  measures 
and  ■nvgeA  upon  Congrcas  the  neoesaity  for  a 
reform.  He,  however,  advised  delay  until  the 
metric  or  international  system,  which  was 
then  in  its  infancy,  had  been  more  fully  triads 
and  to  whidi  he  referred  in  a  most  glowinc 
tribute  as  possessing  all  of  the  rei^uisltofl  of  a 
simple,  uniform,  and  workable  system  of 
weights  and  meaaurea. 

Sinc-e  that  time  the  adoption  of  the  metric 
system  has  been  repeatedly  recommended  by 
the  departanenla  of  the  Goromment  and  don" 
gressional  omnnttttaea.  Hie  annual  report  of 
the  Secretary  of  the  Treasury  for  the  year 
ending  June  30,  1889,  contains  the  following 
dear  and  conoiae  statement: 

States,  In  the  trniTiartinn  of  a11  business  requir- 
ing the  use  of  weight  aud  utea^urement,  except 
ia  completing  the  8ur>'ey  of  public  lands,  ihaU 
employ  and  use  only  the  weights  and  measoret 
of  the  metric  system;  and  on  and  after  tht  first 
day  of  January,  nineteen  hundred  and  seven,  the 
wvights  and  measures  of  tb«  mstrie  ajstem  shall 
be  the  legal  etandard  weights  and  BMSSuras  of 
and  la  the  United  States. 
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Th«  intcBM  eanmeTeUI  rivalry  of  ratiou 

warns  ua  to  leave  nothing  unilonc  which  might 
furttwr  our  own  interwU,  And  there  can  be  no 
dovM  thnt  the  IntrodneUoB  of  tlM  awtrie  wftUm, 
to  whii'h  tliis  country  gt&nda  pledged  since  the 
meeting  of  tb«  International  American  Confer- 
«ne6  ia  IMO,  vonld  giMtly  facilitate  interna- 
tional  comrnprria!  transactions.  Without  doubt 
Great  Britiiin  nnd  Kiwsia  would  follow  the  initia- 
tive II f  thin  iMJiintrv  in  tliin  matter,  and  thus, 
wbat  a  few  decade*  ago  would  have  been  oonaid* 
end  an  unattainable  ideal,  namely,  a  system  o( 
weighta  and  measures  cotiuiton  at  leaat  tO  all 
weatam  nations,  would  be  reached. 

It  is  not  the  purpose  of  fUa  reoOmmendatioa 
to  place  bi'fori'  Coii^'reas  a  full  discussion  of  this 
subject.  The  various  conunitteas  appointed  by  it 
from  time  to  tine  to  eonaideF  tUe  matter  lisve 
mad<>  pxhausttvf  reports  coveHng  a?'pectA  of  the 
question  no  ie^  important  than  the  commercial 
one— reports  always  agreeing  «b  the  neoeeil^ 
for  reform,  always  oonslderiog  oar  prM«it  sys- 
tem a  temporary  one  and  out  of  harmony  with 
our  decimal  notation  and  monetary  system,  and 
since  184W  always  reoonuneadiag  the  intToduction 
of  the  metric  system. 

Tlic  trrr.it  liitlii'ult  ir^  which  sJ^rmcd  to  Stand  in 
the  way  appear  to  have  been  OTer-rated,  for  its 
tntroduorion  into  Gennan7»  Austria,  and  ofber 
European  cutintriea  was  accomplished  with  little 
or  no  confuiiion.  This  Government,  therefore, 
would  not  enter  upon  an  untried  experiment  if 
its  obligatory  introduction  in  all  governmental 
affaira  was  ordained,  as  it  has  been  in  the  coun- 
tries aamed. 

Hm  aubjeot  of  a  reform  of  otur  agrstem  of 
weights  and  measnres  engaged  the  atteatioB  of 
Washington,  Jefferson,  Madison,  and  Adiims,  and 
in  Congress  the  r^rta  of  Messrs.  John  A.  ICaaaon 
in  IRM,  Alexander  H.  Stephens  in  IS?*,  and 
Charles  W.  Stone  in  I'^DC  and  1S99  advocated 
ihe  introduction  of  tlte  metric  system. 

Amoqg  mj  predeeeseora,  Bohert  J.  Walker,  ia 
1847,  urged  it  upon  Congress,  Secretary  rhiac 
gave  it  bis  support  and  Secretaries  Wiudom  and 
Foatar  eooeeaaively  concurred  in  the  favorable 
reoommeodation  of  Secretary  of  State  Blaine. 
Secretary  Carlisle  adopted  as  fundamental  stand- 
ards for  tho  Trf.i'Uiy  Department  the  metric 
Standards  prepared  at  the  International  Bnreau 
of  Weights  and  Measures,  an  cetahllshment  main- 
tained by  the  principal  tnuinns  of  the  world.  The 
various  States  of  the  Union  were,  by  the  action 
of  OoQgreaa  in  1M8,  supplied  with  oopica  of  the 
principal  metric  staadarda. 


All  these  facta  exhihit  a  eonristent  endeavor 

on  the  [tart  of  the  pxeciitive  as  well  as  the  legisla- 
tive branches  of  our  Government,  from  its  foonda- 
tioD  to  the  present  tinw^  to  ntam  our  hetero- 
geneous »nPlrr)lo>jy. 

As  the  preiienl  time  seems  most  cipportuuc  and 
the  matter  of  great  importano^  it  is  rwornmended 
that  Congreee  take  sneh  actioB  as  will  briqg  alNnit 
the  desired  end. 

The  deksatM  of  the  United  Stotes  to  the 
Fn-Amniean  OongMa  ««•  iaatrwrted  in 
1889»  br  the  SeeietaiT  cf  Stata^  fotfam: 

1.  That  the  dedtahili^  ef  pMOMtlag  flm 

ffltablishment  of  an  international  system  of 
weights  and  measures  ha  recuguized  as  a  principle 
of  action  in  legislation. 

2.  That  the  decimal  or  metric  i^stem  shall 
serve  as  the  baais  of  imification. 

5.  That  all  nations,  not  already  {larties  to 
the  ooaventioa  signed  at  Paris,  May  20,  im, 
establishing  an  International  Baiean  of  Weights 
and  Measure!;,  shall  become  pariieH  thereto. 

A.  That  the  aggregate  statistics  of  inter- 
natimial  commerce  shall  he,  vrhen  it  ia  net  jUt 

being  done,  published  also  in  metric  equivalent*. 

6,  That  all  invoices  slinll  W  made  out  in 
metric  weli^ts  and  maasuroH,  whore  weights  aad 
measures  appear,  as  far  as  they  relate  to  the  com- 
merce between  the  nations  participating  in  this 
congress,  and  that  the  table  of  equivalents  here- 
with shall  be  leoognized  as  legal  by  the  aatiena 
taking  part  in  thia  congress,  in  converting  the 
customary  weights  and  measures  of  the  United 
States  into  metric  weigbu  aad  meaeurea  in  mail- 
ing such  iaveioaa. 

6.  Tliat  metrie  w«l|^ta  ha  aasd  eoBbiaivelj 
in  the  mints. 

These  are  bnt  a  few  of  the  recommendations 
that  bavo  been  made  by  the  officers  of  xh/e 
Oovanmient  and  oAna  in  anthori^  from  tiia 

W'triiiiiiiig  of  tho  Repubtir"  t  i  the  prr-iK»nt  time. 
To  tlicse  must  be  added  tii«  eiiorts  of  many 
of  the  best  men  of  the  country  in  all  lines 
and  profossione,  edeatifitt  eodetiet,  comtner' 
cinl  and  manufacturing  organizations,  who 
have  striven  to  bring  order  out  of  chaos,  and 
who  have  reoognind  the  value  and  inqMnianoe 
()f  n  .'suitJiMp  system  of  WRif^hts  and  measure:> 
to  every  interest  of  the  country.  While  these 
efforts  have  met  with  practically  Hm  tuiam* 
rooua  approval  of  all  who  have  ^v«n  the  sub* 
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ject  any  attention  whatever,  tho  failure  of 
thwa  effoTts  to  bring  about  the  adoption  of  a 
better  system  of  weights  and  nieasurca  hM 
been  due  to  the  willingnoss  with  which  many 
would  rather  endure  a  present  evil  than  sub* 
uit  to  a  tampocixjr  inmnminiMMM)  for  iba 
benefit  of  the  psBMot  and  fiitow  gienenrtioiM. 

TBI  mtmna  am  mbasdus  w  ooiuoir  un. 
A  oompleto  list  of  the  mights  and  measuTos 

in  common  use  would  be  difficult  to  make  and 
would  involve  mueh  space.  The  various 
units  bave  been  inherited  from  a  time  wlieu 
exact  measurements  were  unheard  of,  com- 
putations were  seldom  made,  and  when  each 
locality  and  different  interest  bad  its  own 
flVStem  of  measures.  Modifications  and  ad- 
justment't  have  been  made  from  time  to  time; 
nevertheless  it  is  still  full  of  inconsistent 
ratioa,  diffieult  to  leam  and  sUIl  mora  diSealt 

to  roinnmlKir.  Tlie  units  are  not  related  to 
each  other;  many  units  of  the  same  name 
have  entiiely  diffBrent  values.  It  is  unsuit- 
able for  computation,  and  b  not  decimal  in 
charnctpr.  The  advnntnp*?"  to  be  gained  by 
the  adoption  of  the  metric  system  as  compared 
with  the  eoe  in  prooent  uae  an  f ar  gnatar 
thnn  the  benefits  rlerived  from  the  adoption 
of  a  decimal  system  of  coinage  in  place  of  the 
English  mooetaiy  system. 

It  is  a  popular  fallary  that  our  weights  and 
measures  are  in  accord  with  those  of  Great 
Britein,  but  this  is  not  true,  as  neither  our 
pound,  yard,  gallon,  or  bushel  is  identieal 
with  the  (yirrespontlinp  English  unit. 

Very  few  people  are  familiar  with  the 
uwigfats  and  measures  in  ooifinon  use  in  the 

United  States.  One  has  hut  to  reeall  the 
tables  of  our  three  different  systemB  of  weights, 
the  apothecar>%  troy,  and  avoirdupois,  to  illua* 
trote  this  fact.  And  while  the  yard  may  be 
stated  ns  our  standard  of  lf>n«^tli.  we  find  in 
practice  various  arbitrary  multiples  of  tho 
yard  and  foot;  for  eaarapb,  the  fathom,  the 
Burreynr*!?  and  engin«?er*s  ehnins  and  links, 
the  imutical  and  statute  miles,  hands,  poles, 
perehes,  and  v«rioas  odiers.  In  addition  to 
the  ordinary  Cubic  measure,  we  find  tbrse 
systems  of  moasurinpr  capacity,  dry  m^nsure, 
liquid  measure,  and  apothecary's  fluid  meas- 


ure.  To  these  might  be  added  a  large  number 
of  technical  standards  in  use  in  the  various 
trades  and  industries  in  eoutmon  use  whidi 
would  Vie  preatly  simplified  and  unified  upon 
the  adoption  of  the  international  system  of 
wei^ta  and  measures.  An  eaamination  of 
the  tables  of  our  weiphts  and  measures  dis- 
closes the  fact  that  there  aro  sixty-four  dif- 
ferent ratioa  used,  of  urbieb  ninetewt  are  not 
divisible  by  2,  and  that  tbm  am  dgbteaa 
terms  u?ed  which  have  two  or  more  meanings. 
Certainly  any  effort  to  replace  this  conglom- 
erate S9«tem  wiih  a  simple,  logical  am,  aimi* 

lar  to  our  mone'nry  "T-fp-n,  is  jrOtOtJ  of  the 

consideration  of  Congress. 

THE  METRIC  OB  INTEBMATIONAL  BYSTBM. 

The  metric  system  of  weights  and  measures 
was  devised  as  an  international  ^tenu  The 
fact  tbat  it  was  ifant  adopted  bgr  France  baa 

triveii  rise  to  tlie  custom  of  referring  to  It  as 
the  French  system.  It  is  interesting  to  note, 
however,  tiiat  one  of  the  first  1o  propose  a 
decimal  system  of  weights  and  measures  wac 
James  Watt,  the  inventor  of  tho  steam  engine. 
The  adoption  of  a  decimal  syat«m  of  coinage 
by  the  United  Stetes  was  one  of  the  strongest 
influences  leading  to  the  adoption  of  thr 
metric  system  by  France.  The  unit  of  length 
in  the  metrie  ^tem  is  called  die  'meter'  and 
was  defined  as  the  one  ten-millionth  part  of 
the  distance  from  the  equator  to  the  pole  of 
the  earth  measured  on  a  meridian.  The  first 
of  these  xinits  to  he  construoted  was  by  the 
Freuoli  Government,  and  ^as  ])ased  on  the 
best  known  measurement  of  the  earth's  sur- 
face at  diat  tim& 

An  internatintuil  eongress  was  held  in  Paris 
in  1875  for  the  purpose  of  improving  the 
stendsrds.  Aooordingly  a  number  of  meters 
wore  constructed  of  the  best  material  and  hy 
tho  best  methods  known  to  science.  One  of 
these  was  selected  as  the  international  stand- 
ard of  lei^th  and  ia  veir  earefnllr  pNaerred 
nt  the  international  bureau  of  weights  and 
measures  established  and  maintained  by  the 
countries  participating  in  the  congreia  and 
those  wbicb  bare  joined  the  convention  since. 
These  meters  were  very  carefully  enmpared 
with  the  one  selcK;tcd  as  the  international 
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Standard  and  then  distributed  to  the  countrioi 
interested.  The  unit  of  mass  or  weight,  as  it 
is  coiiunoiily  L-alkti,  is  tlu;  'kilogram,'  and  ifl 
defintnl  tiie  masa  of  a  cubic  decimeter  of 
pure  water  at  a  atandard  temperature.  The 
international  oointnitfft-  also  prt'imrwl  forty 
pieoea  of  metal  equal  iu  maw  to  that  of  the 
oubie  ^ctmetar  of  water,  «lik»  in  ioim  aod 
of  thie  same  material  as  the  standard  meter, 
the  most  permanent  niptnl  known.  One  of 
thette  was  retained  at  tlie  International  i3u- 
xeau  of  Weii^to  and  Uaasttvea  aa  the  inter- 
national kilogrnm. 

The  same  precautions  were  observed  in  the 
coniparisoiiB  with  eadi  other  and  with  the 
one  selected  as  the  international  standard  be- 
fore distributing  them  to  the  respective  gov- 
ernments. Of  the  two  meters  and  two  kilo- 
gmins  aent  to  the  United  States  one  of  each 
is  prrsrrved  an  the  national  standnrd  of  length 
and  muss.  The  others  are  taken  as  working 
atandards,  and  eerve  aa  the  baeia  of  all  oom- 
parisons  of  length  or  mass  in  this  country. 
The  fact  that  the  meter  is  only  apptozimately 
a  natural  atandarvl  as  originally  intended  has 
aometimea  been  vied  as  an  otijection  to  the 
metric  system.  This,  however,  is  of  little 
importance,  since  the  meter  and  tlic  kilogram 
aa  eonatnieted  are  aa  permanent  as  it  is  poa- 
sillo  to  make  niaterral  standards  anA  nro  far 
more  accurate  than  any  measurements  that 
can  be  made  of  the  earth's  Burfao&  If  at 
anj  time  a  suitable  natural  standard  should 
be  discovered,  the  meter  would  simply  1m'  (de- 
fined in  terma  of  that  standard  as  it  originally 
was  in  terma  of  the  earlh*a  quadrant. 

Tlip  advantaged  of  thp  inrtrio  system  mnv 
be  briefly  stated  as  its  decimal  character 
throughout,  the  simple  rehitiona  between  ^ 
tmitf  making  it  possible  to  derive  all  others 
directly  from  the  unit  of  length*  ita  elasticity 
(being  equally  convenient  for  the  menstire- 
ment  of  the  snia11e«t  or  largest  objeet-)  li 
esT-  with  which  it  i*  Iciirnt-il  miil  rcinonilnTfU, 
the  saving  of  time,  ond  the  increased  accuracy 
with  which  eomputations  may  be  made.  Theae 
advimtapr^  Lnvr  luf^n  proven  by  a  century  of 
use,  but  that  which  especially  commends  it  to 
u»  at  the  present  time  is  ita  international 
ehara«ter,  sinoe  it  ia  the  opinion  of  all  who 


are  in  a  position  to  know  tibat  the  world  muit 

swM  (.lino  to  an  international  system  of 
weights  and  iiicasures,  and  that  there  is  not 
the  slightest  possibility  of  our  own  system  or 
any  modifieation  of  it  becoming  univaisaL 

THE  llETBIC  SYSTEM  As  L  SUJ  IN  StiKNTIKUJ  WU&S. 

Scientific  invobtigatvirs  early  recognized  in 
the  metric  system  of  weights  and  measures  a 
.^iniplo,  flexihlo  pystcm  equally  suitable  for  the 
most  rctined  or  coarsest  measurements,  or  for 
purposes  of  oomputatioii.  Am  a  nsnlt  the 
scientific  world  to-day  enjoys  (he  advantages 
of  a  universal  system  of  weights  and  meas- 
ures, a  fact  wbidh  has  greatly  facilitated  the 
development  and  spread  of  Bclentific  knowl- 
edge. The  practical  applications  of  scientific 
work  have  in  many  cases  been  seriotisly  handi- 
capped or  retarded  owing  to  the  necessity  of 
convertinp  funmihr  dt  rived  in  the  nietric  sys- 
tem to  equivalent  formulie  in  the  common 
system.  If  the  fotmuha  and  other  data  used 
in  manufacturing  and  engineering  were  uni- 
versally expressed  in  the  metric  system,  it 
wonid  greatly  promote  the  growth  and  4iaaemi< 
nation  of  sttch  knowledge  throughout  tfie  en- 
tire world. 

BBSBnn  TO  BB  DomriD  tit  wociXKauL 

INTERESTS. 

The  benefits  to  be  derived  from  the  adoption 
of  the  metric  system  bgr  the  edoeatitmal  inte^ 

ests  of  the  country  are  perhaps  the  most  im- 
portant that  have  been  brought  to  the  atten- 
tion of  this  committee.  Estimates  made  by 
the  Department  of  Education  and  Others  show 
that  the  work  of  at  least  two  thirds  nf  a 
year  in  the  life  of  every  child  would  be  saved 
hy  the  adoption  of  the  metric  aritiunetie.  The 
British  Parliamentary  committee  having  iu 
charge  a  aimilar  investigation  estimated  the 
saving  of  time  at  one  year.  This  is  a  matlH 
ilii'  importance  of  which  rati  hardly  be  over- 
t>8tiniattHh  tnkinir  iiitii  ronsidfration  the  large 
amount  of  work  to  be  covered  in  the  cut- 
rieulnm  of  the  schools  and  the  enormous  sums 
ntmually  devottnl  to  ednfationnl  wnrk.  The 
metric  system  is  taught  in  nearly  every  school 
in  the  country.  Teadiexa  and  pnpik  alike 
unanimously  teatify  as  to  the  ease  with  whiek 
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the  system  tnuglit  and  learned  and  the 
fncilily  with  which  it  is  applied  to  the  prob- 
lems  which  in  ordinafj  arithmetic  ara  oomplex 
and  difficult  to  solve.  When  \vc  consider  that 
there  are  over  15,000,000  achool  childrea  iu 
the  Uiiitod  States  being  educated  at  a  public 
coet  of  not  laee  Oan  $200,000,000  per  jeer,  tho 
enormity  of  the  waste  will  be  apprecintwl. 
la  the  Uletime  of  a  single  generatton  nearly 
11^,000,000  and  40/X)0,000  adiool  yean  «i« 
consumed  in  tnarhing  a  systom  which  is  in 
hannony  with  that  of  no  other  nation  of  the 
world. 

In  hiphor  edueattOD  tbe  metric  system  of 
weights  and  measures  is  usod  almost  exclu- 
sircly,  and  attention  is  called  to  the  action  of 
the  associated  academic  principals  of  tho 
State  of  Xow  York — n  body  of  sorno  700  high 
school  principals,  superintendents  and  prom- 
inent edueatote— wliidi  bas  pawed  tiie  follow* 
iiiR  rf^olution  in  regard  to  tbo  adoption  of 
the  metric  system: 

B«»otved,  That  we  hereby  instruct  our  legiala* 
tire  committee  to  forward  to  Conf(re»4  of  the 
United  States,  if  there  shall  be  suitable  occasion 
and  opportunity,  our  eanwat  petition  for  the  an* 
nctnient  of  such  legislation  aa  shall  render  the 
use  of  tbe  awtrio  system  obligatory  throughout 
tbe  United  States. 

Many  similar  actions  by  oducational  bodiea 
of  all  kinds  throu^^liout  tiio  oounti7  have  been 
called  to  our  attention. 

It  is  a  matter  of  evidenoe  on  dM  part  of 
tducafors  in  tbe  Fnitod  States,  Great  Britain, 
and  Continental  Europe  that  tbe  metric  sys- 
tem and  its  application  to  the  solution  of  prob- 
lems may  be  learned  in  one  tenth  the  time  re- 
quired for  gaining  nn  pqwnl  faeility  in  the  i:?e 
of  the  English  system  of  weights  and  meas- 
uias.  It  is  doubtful  whether  any  measuio 
of  more  vital  importance  and  benefit  to  tho 
educational  interests  of  the  country  has  ever 
ooms  before  Gongress. 

RStATIONS  TO  MASUFArrt'RrVO  TVTFRP<1T«!. 

It  should  be  emphasized  that  this  measure 
in  no  way  contemplates  any  diange  in  eodst- 

inir  technical  standards,  such  as  screw  threads, 
wire  gauges,  lumber  measures,  and  numerous 
others,  except  as  manufacturers  and  other  in- 


terests involved  find  it  to  their  interest  to 
make  the  change.  Doubtless  a  change  in  tbe 
fundamental  standards  of  lengdi  and  mass 
would  facilitate  the  simplification  of  sucl» 
standards;  but  tbe  ciumgee  would  still  be 
brought  about  as  heretofore  by  the  special 
interests  involved. 

Any  cliinitri'  ir.  +1>"  standards  employed  in 
mauufacturing,  no  matter  how  perfect  tbe  sys- 
tems propoeed  or  how  beneieial  tte  ehanfls 
may  bo,  nrnst  be  very  earefully  and  judi- 
ciously made.  In  the  case  of  textile  fabrics, 
materials  of  construction,  package  goods,  and 
almost  all  kinds  of  manufactured  products, 
a  change  would  no  doubt  involve  some  incon- 
venience, but  the  expense  of  modifying  ez- 
isting  plants  or  machinery  would  be  TOry 
slight.  In  many  cases  no  change  or  pxjwnsc 
would  be  necessary,  and  tbe  benefits  to  be 
denved  from  a  convenient  and  nni'v^eal 
standard  would  far  more  than  compensate  for 
the  expense  and  confusion  temporarily  in- 
volved during  the  transition  stage. 

The  relation  between  the  manufactxire  and 
the  sale  of  these  products  is  so  close  that  any 
cliange  iu  the  system  of  weights  and  measures 
which  will  lessen  the  burden  and  egpense  of 
the  enunting  room  and  off  r.  |?  worth  the  coijt, 
considered  from  the  standpoint  of  economy 
alcim.  The  action  of  many  assodatioos  of 
manufacturers  and  merchants,  both  in  tbe 
United  States  and  in  Great  Britain,  has  been 
called  to  our  attention,  and  without  exception 
they  have  urged  the  adoption  of  tiie  metric 
system  of  weights  and  measures,  on  account 
of  its  international  character  and  superiority 
over  the  prseent  system  for  manufacturing 
eommercial  purposes. 

In  no  other  country  has  the  construction 
of  machinery  reached  a  degree  of  perfection 
superior  to  that  of  our  own,  a  result  prin- 
cipally due  to  the  system  of  interchangeable 
parts.  The  latter  may  be  said  to  be  a  product 
of  American  ingenuity  and  to  be  the  greatest 
^iriirle  advance  in  modern  maehinery.  It 
lias  for  its  essential  features  a  uniform  stand- 
ard of  lengdi  and  accurate  length-meaearing 
instnitnents.  This  work  has  been  done  upon 
the  basis  of  the  inch,  which  in  many  cases  has 
been  decimalised. 
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Thero  are  a  few  who  claim  that  liie  incb 
is  better  suited  for  ibis  puipon  dian  the 
units  of  the  metric  svHtcm.  However,  it 
should  b«  kept  in  mind  that  the  iniercbange- 
eUe  ^tem  does  not  depend  upon  the  unit 
used,  but  upon  unifomi,  roliahlc  standards 
and  accurate  ntcasurcMiont.':,  and  it  is  difficult 
to  sec  why  the  incb  and  fractions  of  an  inch 
should  be  superior  to  the  oentinietcr  and 
decimals  of  a  centimeter,  nrrmnn,  Frtnt?!), 
Englieh,  and  American  manufacturers  are 
•ueoeaefal^  manufacturing  upon  e  metric 
basis  and  have  shown  no  desire  to  return  to 
the  old  sjrstem,  notwithstanding  the  fact  that 
the  change  has  been  made  in  the  latter  easea 
under  \i-ry  adverse  circumSttneeS. 

It  i'^  tnhiiitted  that  the  temporary  inconven- 
ience caused  in  the  shop  and  drafting  room 
bgr  the  proposed  change  would  be  reef  serious 
if  suddenly  brought  about,  but  any  measure 
which  contemplates  only  the  gradual  introduc- 
tion of  the  one  system  for  the  other,  or  e?en 
the  continuation  of  the  old  by  all  except  tho 
departments  of  the  Government  in  case  it  is 
desired,  can  nut  be  said  to  be  compulsory  or 
capable  of  producing  more  than  a  minimum 
of  inconvenience  or  expense,  and  certainly  an 
interchangeable  system  upon  an  international 
basis  will  be  superior  to  one  based  on  tiie 
standard  of  a  single  ooimtiy. 

THS  HSCKSSITT  FOB  TB>  HSTUO  8TBTBH  Of 

OOHMEBCE. 

The  enormous  development  of  the  eom- 
merue  of  tho  United  States  within  recent 
years  has  bvooi^t  to  the  attention  of  our 

merehnnts  and  Inir^iness  men  the  Rreat  arlrnn- 
tages  to  be  derived  from  the  adoption  of  an 
international  sjatem  of  weights  and  measures. 
The  use  of  the  old  system  not  only  involves 
great  loss  of  time  in  making  computation^ 
but  places  our  merchants  at  a  great  disadvan- 
tage in  dealing  with  countricfi  whieh  lutTS 
already  ad<'iited  the  international  •system. 

More  than  sixty  per  cent  of  our  commerce 
is  now  carried  on  with  eoontinee  using  tlw 

wei^difs  and  nieasnre.s  nf  the  metric  system, 
and  it  is  evident  that  the  commerce  of  the 
world  mint  soon  oonfoim  to  the  metric  basis. 
Theodore  0.  Seaieh,  president  of  the  ISTa* 
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tional  Manufacturers'  ^Vssociation  of  the 
United  States,  stetes  ss  follows; 

WlierovcT  manufacturers  undert^ake  to  extend 
their  trade  in  forei|;n  oountrioa,  they  entiounter 
the  uetrie  lyatMD,  and  it  is  the  only  tjwttm  of 

ab«iphifo  uniformity  whieh  prevails  throughout 
the  world.  Tbe  pound,  the  quart,  tho  gallon,  the 
ton  have  vaiying  values,  wherever  eaeountersd 
in  foreign  countries,  am!  to  in.snrc  acetir.Tcr  the 
use  of  these  units  requires  further  explanation 
and  some  qualifying  description  in  order  to  ta- 
dicate  joat  what  qnaatity  is  meant.  The  caof 
mona  growth  of  our  export  trade  daring  tlw 
pjiHt  four  ye^irs  has  brought  our  manufacturers 
in  touch  with  the  outer  world  as  never  befor*^ 
and  haa  ghran  my  praetlesl  illutration  of  the 
cumbcrsdnie  character  of  our  inctliods  of  measure 
ment,  and  the  advantages  to  be  derived  from  tbs 
adoption  of  a  syit—l  wMSh  Is  ahaolute  and  md- 
ferm  thronphotit  the  world.  •  •  • 

And  as  we  have  only  just  entered  upon  a  com- 
mercial conquest  of  the  world*  the  utility  of  the 
mctrio  STstem  will  beome  mm  and  mora  ap* 
parent  and  the  nacwmty  for  fta  adoptimi  more 
urgent  with  each  year  of  our  growing  export 
trade.  The  «xtenBlon  of  oor  governmental  ftne- 
Uona  to  tbe  Fhilippuraa,  Cnba  and  Porto  BSto 
brings  into  the  circle  of  our  eonimrrcial  opera- 
tions millions  of  people  to  whom  the  metric  sys- 
tem Is  the  reeogniaed  standard  and  to  whom  ear 
own  etimhersoTno  sy-jfcm  of  weights  and  measures 
i«b  a  Btraiigtt  uud  unknown  liinguage  of  trade. 

We  recogni7.e  that  any  elTort  to  aopplant  oor 
present  lystua  of  weighu  and  meaaorea  with  the 
metric  system  will  be  attended  with  more  or  lest 
diflSculty,  und  will  involve  some  trouble  for  many 
of  our  manufacturers,  because  of  tha  nttnntf 
of  changing  drawings,  pattema,  and  standards, 
liut  we  believe  it  cnlirt'Iy  po.s.sil>lp  to  accomplish 
Huch  a  change  by  gradual  steps,  and  there  should 
be  no  nseeaal^  for  eausing  lorn  or  injmy  to 
any  of  our  industrial  interests. 

It  seems  to  me  that  every  argument  Is  in  favor 
of  the  unification  of  standards  of  weights  and 
Bussnrements  throughout  the  world,  and  for  us 
to  inriat  upon  an  adherence  to  our  antiiqoated 
standards  is  not  in  u<'cord  with  the  progressiva 
nature  of  our  people  and  the  progreasive  tendency 
of  this  sge^ 

Mr.  W.  O.  Wilson,  direetor  of  the  Philadel- 

phia  Commercial  Museum,  stiites  as  his  be- 
lief that  'millions  of  dollars  are  lost  every 
year  in  transporting  our  weights,  measures, 
and  money  from  that  of  one  ooantqr  to  an* 
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other  in  our  international  buBuieas  relations.' 

Tlie  teBtimony  of  Hr.  Godfny  L.  Cabot,  m 
prominent  merchant  <rf  BMt(ni«  inoludfli  iho 
folIoAving  statement: 

Wherever  this  great  improvement  lian  gone,  it 
bM  dmplified  the  ordinary  commercial  transac- 
tinu  of  daily  lile,  mUumiud  diaputta,  and  given 
an  alwolute  rtantfaiTd  fnnn  irMiA  thera  oonld  1w 

n<i  appi'iil  mid  in  whicih  UnTi!  WttS  the  least  poa- 
sible  danger  oi  error  or  njisunflcreitanrling. 

II&I.&T10N  OF  THS  METRIC  SYSTEM  TO  TBADE. 

The  necessity  for  an  improvement  in  the 
wei^tB  anA  memiw  of  the  country  is  no- 
where more  apparent  than  in  the  ordinary 
business  transactions  of  daily  life..  Qraiu 
and  prodnee  are  bongbt  and  aold  by  caponty 
measure,  the  bushel,  pe<"k  and  qunrf.  The 
necessity  for  handling  theae  commodities  in 
lar^  quantitieB  by  weight  baa  iwnlted  in  the 
adoption  of  diSnent  weights  for  a  bushel 
for  the  same  commodity  in  different  parts 
of  tho  Union,  and  in  a  few  of  the  Western 
•ta1«8  the  hnudvedwdgbt  is  used  instead  of 
the  bnsheh  The  diversity  in  this  respect  is 
so  great  that  a  correct  table  of  the  number  of 
pounds  to  the  bushel  of  different  commodities 
for  the  several  states  is  difficult  to  procure. 

I'he  long,  short)  and  gross  tons,  without 
any  distinction  in  name,  are  xued  in  the  buy- 
ing selling,  and  transportatioa  of  coal,  ore, 
mptnls,  nnd  other  heavy  produets.  For 
liquids  in  large  quantity  the  barrel  used  has 
many  difFennt  valuee,  and  we  ftad  in  oommon 
use  often  side  Vy  side  avoirdupois  weights, 
twy  weights,  apothecary  weights,  and  the 
weit^olllia  metric  ^tem.  Toaddto  thiaeon* 
fiMicn  Ihe  sabdiTisions  of  the  ordinaiy  meas- 
ures nre  often  not  adliered  to.  Tlio  engineer 
mes  the  foot  and  tenths  of  a  foot  instead  of 
feet  and  inches;  the  manufacturer,  inches  and 
decimals  of  an  in<?h  instead  of  adhering  to 
the  binary  division;  the  gauger  us^  gallons 
and  tenths  of  a  gallon.  In  the  handling  of 
bullion  we  find  troy  ounces  and  thousandths 
of  an  ounce  instead  of  ounces  and  grains.  The 
engineer  has  diseaided  the  inch,  while  some 
manufacturers  of  machinery  have  discarded 
the  foot,  hence  we  find  tenths  of  a  foot  nnd 
the  inch  in  oommon  use.  Theae  are  but  a  few 
of  the  instanees  whexe  the  introdvctiim  of  the 


metric  system  would  not  only  afford  the  ad- 
▼antages  of  a  decimal  system  but  fumish  a 

system  sufficiently  elastic  for  all  purposeis. 
The  experience  of  other  nations  has  shown 
that  the  confusion  and  inconvenience  caused 
by  a  change  in  the  measures  used  in  daily  life 
was  largely  overestlniated.  and  in  no  case 
have  the  people  expressed  a  desire  to  return  to 
the  foimer  system  of  weights  and  meaauiea. 

CONCLUSION. 

The  countless  transactions  involving  the 
use  of  weights  and  measures  make  any  prop- 
osition involving  a  changre  a  most  important 
one.  The  decimalization  of  our  own  syaUsm 
of  weii^ts  end  measures  has  been  proposed 

liy  a  few  wlio  have  failed  to  consider  the  im- 
portance of  an  interoational  system  and  the 
utter  impossibility  of  tike  leet  of  lim  world 
adopting  such  a  system  as  our  own,  however 
it  may  be  improved  in  form.  A  change  of 
this  sort  would  be  incomparably  more  radical 
than  the  adoption  of  the  metric  system.  It 
has  also  been  proposed  to  modify  the  existing 
system  to  one  having  a  base  of  eight  or 
twelTo  on  aeoount  of  tiie  poasilnlity  of  con« 
tinucd  binary  subdivision,  bat  here  again  not 
only  is  the  importance  of  an  international 
nystciu  overlooked,  but  the  impracticable  idea 
ia  propoflod  of  combining  such  a  system  with 
a  decimal  system  of  nwmbcrs.  When  the 
base  of  our  system  of  numbers  is  changed  to 
some  other  Hban  ten  it  will  be  auffieieot  time 
to  talk  about  a  system  of  weights  and  meas- 
ures having  the  same  base. 

It  should  also  be  kept  in  mind  ^t  the 
metric  system  is  just  as  capable  of  a  binary 
subdivision  as  any  other,  althoutrh  the  advan- 
tages of  such  a  division  are  only  apparent  in 
the  most  ordinary  bnsinese  tranaactiona,  and 
for  the  first  few  subdivisions.  After  the  adop- 
tion of  the  metric  system,  the  use  of  the  half 
and  quarter  meter  and  lulf  and  quartw  kilo- 
gram would  be  as  common  as  our  half  and 
quarter  dollar — smaller  quantities  would  be  ex- 
pressed in  decimals  precisely  the  same  as  in 
the  ease  of  our  money. 

In  IRfiG  Conffresa  legalized  the  metric  sys- 
tem. From  that  time  on  it  has  been  growing 
in  fayor  and  in  pzaetical  use.   It  ia  1mi»  to 
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stay,  not  only  in  scieulitic  work,  bul  iu  c-um- 
merce  and  numufacturing'.  It  is  now  used 
by  nhoiit.  two  thirfls  of  fho  people  of  the  world. 
Russia^  Groat  Britain  and  tlie  United  iStatos 
are  the  only  nonmetric  oountriee.  Bussia  has 
gont>  so  far  in  the  direction  of  its  adoption 
that  it  may  woU  be  etolttded  from  the  list, 
learinir  Great  Britain  and  the  United  States. 
In  both  of  these  it  has  been  lethal  ^ot  some 
time.  Tiiijications  are  that  Great  Britain  will 
soon  join  the  list  of  metric  countries.  Over 
800  membein  of  Parliaaient  bava  dfeadjr 
nified  their  wilHnpness  to  vote  to  nuike  ths 
use  of  the  metric  system  compulsory. 

Tow  ooniinittee  Iwliere  the  time  baa  oome 
for  the  gradual  retirement  of  our  confusing, 
illogical,  irrational  system  and  the  substitu- 
tion of  something  better.  The  first  step  in 
this  dinetion  should  be  tlia  introduction  of 
the  metric  weightfi  and  measures  into  tlie  de- 
partments of  the  Government.  The  use  of 
tfaeae  weiglita  and  nMMwuiea  will  aimplify 
their  work.  It  will  familiarize  the  people 
with  thera  and  encourage  their  application 
to  the  common  affairs  of  life.  Yonr  emn* 
mittco  have  no  donbt  tibat  the  benefits  to  be 
derived  will  far  more  than  compensate  for 
such  inconvenience  and  expense  as  may  be 
involved  in  the  change. 

Your  committee  have  amended  said  TTouse 
bill  138  in  line  4  by  striking  out  the  word 
'three'  and  inaerting  in  liea  thereof  the  wotd 
'four';  also  in  line  9  by  ettikinc  OOt  the  woxd 
'four'  and  insertiiip  the  wr>rd  'seven.' 

As  tluis  amended  your  committee  earnestly 

leoomnMnd  the  paaeage  of  the  bilL 

VATIONAL  OBOORAPBtC  800IBTT  V0TB8. 

President  A.  Graham  Bbll  has  appointed 
General  A-W.GreelyChainnnn  of  the  Commit- 
tee on  the  ei|^th  International  Geographical 
Oongieea  whiob  will  meet  in  Waahingtoo  in 
1904  under  the  auspices  of  the  National  Goo- 
graphic  Society.  General  Greely  was  the 
delegate  of  the  Society  and  also  of  the  United 
States  Government  to  the  Geographical  Oon- 
gre^^  wliicli  met  in  Berlin  in  1^99  and  also  to 
the  Congress  that  met  in  London  in  1895. 

Db.  laaaSL  OL  Buaenti,  Ptofeuor  of  Geog- 
xaphy  in  the  ITniTeisitj  «if  Michigan,  hae  been 


elected  a  member  of  tlie  Board  of  ALooagen 
of  the  National  Geogntphie  Sooietr.  Fto> 
feasor  Rnsscll  is  one  of  the  three  members  of 
the  expedition  sent  by  the  National  Geo- 
grapbio  Sodel^  to  Hartinique  and  St.  Via* 
cent 

The  comer  stone  of  the  Hnbbard  Memorial 
Building  which  wiU  be  the  home  of  the  Na- 
tional Geograpbie  Society  in  Waahington 
was  laid  on  April  26  by  Melville  Bell  Grae- 
venor,  the  great-grandson  of  the  late  Hon. 
Gardiner  Greene  Hubbard,  the  first  presideut 
of  the  Soeielar.  It  ia  hoped  that  the  boild- 
ing  which  is  being  erected  at  a  corit  of  JfiCXW 
will  be  ready  for  the  Society  by  January  1, 
1008. 

Tbc  National  Geogiaphic  Sodetf  hae  de- 
cided to  net  a.t  tnistee  for  Mr.  Borchgrevink 
for  his  proposed  American  ejq)edition  to  the 
South  Pole.  lit.  Borchgfevnik  propoeee  to 
start  in  the  summer  of  1903  aud  will  leave  the 
scientific  direction  to  the  National  Qeogiaphie 
Society. 

At  a  xeoeitt  meeting  the  National  Oeo* 
graphic  Society  has  instituted  a  change  in 
its  By-Laws  and  ereated  a  body  to  be  known 
as  'fellows.'  'Fellows'  of  the  Society  will  be 
limited  to  thoee  penras  who  aie  aetiTsily  en* 
ga^sd  in  gnogiaphie  worib 


BZPEDITIOV  TO  MABTlNUiUE. 

The  National  Geogiaphic  Society  has  sent 

nn  the  Dixie  thn'c  geographers  to  make  a 
special  study  of  the  recent  volcanic  eruptions. 
The  Society  has  diosen  three  of  its  memlien, 
T'rofcMsnr  Eobort  T.  TTill,  of  the  T'.  R.  Geo- 
logical Survey,  Frofeesor  larael  C.  Ruasell,  of 
Ann  Aibor,  lCi<^igan,  and  O.  E.  Borchgrevink, 
the  noted  Antartic  explorer,  to  proceed  to  the 
fvoene  of  the  disturbance  to  make  a  careful  e*- 
amination  of  conditions  there. 

Professor  Robert  T.  Hill  is  acknowledged  as 
the  foremost  authority  on  the  West  Indies  in 
tliis  oountiy.  He  has  written  many  scientific 
reports  and  books  on  Ouba  and  Porto  Keo;  has 
visited  Martinique  and  St.  Vincent,  and  for  a 
long  time  has  predicted  the  present  eruption. 
Profeesor  Israel  0.  Ruseell,  head  of  the  depart" 
ment  of  geatvMv  in  the  UniTenity  of  IGehi' 
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gan,  is  the  author  of  the  book  on  'Volcanoes  of 
North  Ajuerica,'  the  standard  work  on  the 
lubject  Hr.  Borbbgiwink.  when  in  the  Sovth 

Polar  regions,  examinol  tlie  volraiuxji  Kn.Vjiis 
and  Tenor»  the  moat  southern  kuowu  volcanoes 
on.  the  globe.   He  made  a  oarrfnl  study  of 

Tolcaule  couditiooa  in  the  far  south,  which 

will  oiialilf  him  to  compare  volcauif  coiulifions 
of  the  far  south  with  those  in  the  center  of  the 

globe. 

The  three  scientists  ro  as  tho  rrprrspntntivr-s 
of  the  National  Geographic  Society  by  whom 
their  OTponnnn  are  paid.  On  their  return  they 
will  make  a  special  report  to  tlic  Society  wliich 
will  bo  published  in  the  journal  <>f  the  society. 
The  National  Geographic  Magazine, 

The  importance  of  this  expedition  of  the 
National  Geographic  Society  cannot  be  too 
highly  appreciated.  The  United  Suuja  Oov- 
ernment  haa  no  funds  to  eend  a  seientifio  ez- 
jieditlon  to  forcigni  territory-.  It  is  most  im- 
portant that  eruptions  which  have  taken  place 
and  are  now  going  on  ahould  be  atudied  at  the 
earliest  possible  moment.  A  scientific  Inr^ti- 
gation  of  Mount  Pelte  on  Martinque  and  La 
Soiif  riere  on  St.  Vinoent  and  eonditiona  of  the 
neighboring  islands  will  greatly  etiliance  our 
knowledlTO  of  what  is  Roinj;;  on  in  the  earth 
below  the  sur£a<^  The  sooner  the  investiga- 
tion is  started  'Um  mora  eomi»NibBiDri,ve  will  be 
the  reetilta.   

BOlMSTmC  NOTMM  ASD  VBWB. 

The  Council  of  the  Royal  Society  has  reeom- 
mended  for  election  to  membership  the  follow- 
ing fifteen  (Hmdidatea ;  ICr.  H.  BreretoD  Baker, 
Professor  Henry  T.  Bovey,  Professor  Rubort 
Boyce,  Mr.  John  Brown,  Mr.  William  Bate 
Hardy,  Mr.  Alfred  Harkor,  Mr.  Sidney  S. 
Hough,  Mr.  Robert  Kidston,  Mr.  Tlmmua 
Jlathcr,  Mr.  .T-lm  TTi  nry  ^fiehell,  Mr.  Hugh 
Frank  Ncwall,  Profesaor  Wi  Ilium  M.  Flinders 
PetriOb  Ifr.  William  Jadcaon  Pope,  Mr. 
Edward  Saunders  and  Dr.  Arthur  Willey. 

Professou  C.  S.  Minot.  of  the  Harvard 
Medical  School,  has  been  granted  Icnvo  of 
absence  and  will  spend  part  of  the  year  abroad. 
He  will,  however,  givi^  tin-  presidential  aiI  lrT>s^ 
at  the  Pittsburgh  mooting  of  the  American 
Aasoeiation  for  the  Advanoement  of  Seienoe, 


oti  l  will  return  for  the  inootings  of  scientific 
societies  during  Convocation  week. 

The  Hon.  Jamee  Wilson,  Secretary  of  Agri* 
culture,  and  Dr.  B.  F.  Galloway,  chief  of  the 
Bureau  of  Plant  InduNtrr,  will  receive  the 
degree  of  LL.D.  at  the  Missouri  State  Univer- 
aitgr  at  the  June  oommeneement. 

Dk.  W.  H.  Metzler,  head  of  the  department 
of  mathematics  in  Syracuse  University,  has 
recently  been  elected  a  Fellow  of  the  Royal 
Society  of  Canada,  and  a  Fellow  of  the  Royal 
Society  of  Edinburgh. 

Ths  gold  medal  of  the  Loudon  Linnean  So- 
cie^  has  been  awarded  to  Profeaior  RudoU 
Albert  von  Kollikor,  of  Wiinburg. 

Dk.  J.  E.  DuERDEN,  of  Johns  Hopkins  Uni- 
versity, will  take  the  place,  for  the  coming 
year,  of  Proftsaor  H.  V.  Wilson,  at  tiw  iTni* 
▼ersity  of  North  Carolina.  Professor  Wilson 
haa  leave  of  abaenoe  and  wiU  spend  the  year 
abroad. 

IfiJM  Bmrau>  Boaa,  P.R8„  has  heeu  ap> 

pointed  the  head  of  a  new  department  of  the 
Jenner  Institute  of  Preventive  Medicine,  Lon- 
don. The  dq;»artment  is  to  be  devoted  to  the 
systematic  stu^r  of  the  animal  pazaaitea. 

The  Lawes  Agiienltural  Tr\ist  Committee 
has  appointed  Mr.  A.  D.  Hall,  principal  of 
the  Agricultural  College,  Wye,  to  succeed  the 
late  Sir  Henry  Gilbert,  F.B.S.,  as  diieetnr  of 
the  Rothamsted  Experimental  StatiotL 

Fbofessob  Qiobos  £.  Bbter,  professor  of 
entomology  at  Tulane  tTniversity,  Dr.  Oliver 
L.  Pothier,  of  the  New  Orleans  Charity  Hos- 
pital, and  Dr.  Parker,  of  the  '^^arine  Hospital 
ucrvice,  have  gone  to  Vera  Oruz,  where  they 
will  make  an  inquiry  into  the  relation  of  tiw 
mosquito  to  yellow  fever. 

Dr.  T.  a.  .TA(;<;.\ri.  of  Harvard  University, 
and  Dr.  E.  O.  llovey,  of  the  American  Mu- 
seum of  Natural  History  have  proceeded  to  the 
seat  of  the  volcanic  disturbanoea  at  St>  Pieim 
for  geological  investigation. 

Mr.  Persy  O.  Simons,  for  the  past  three 
years  engaged  in  the  collection  of  scientific 
«rpein:rns  in  Chile  and  other  South  American 
countries  for  the  British  Museum,  has  been 
murdered  by  a  native  guide. 
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Mh,  Wilijam  Joluffe,  a  well-known  civil 
enpneer,  has  died  at  KoaDdn,  Va. 

Sbnhob  AuavsTO  Sbvbio,  the  BTazilian 

rif  rniiniit,  wns  killrd,  \?'ifh  his  nssistiuit,  while 
laakii^t,'  :i  trial  tri])  in  lii.s  air-shiii  dn  Mny  12. 

ila,  J.  V.  AIanskl-Pleydel,  the  author  of 
fiev«ral  woilca  on  the  fauna  and  flota  of  Do>aet» 
(liu.l  na  Mny  2,  aged  eighty-four  years.  The 
death  is  aiao  anuoanoed  of  Mr,  John  Qlover, 
tibe  inventor  of  improvad  tnetlioda  in  die  manii- 
factiin  of  anlphttrie  acid. 

Natmn  aaya:  The  death  of  Prafatsor  TT.  von 

Peehnmnn,  in  ?aH  oircumstances,  on  April  24, 
ib  a  great  Iobs  to  the  iHiieDce  of  chemistry  in 
Oennany.  He  had  been  ill  for  a  laog  time 
past,  PTiffrrinp,  it  would  appear,  from  nn  in- 
curable nervous  trouble  and  frequent  attacks 
of  mental  depfeeaion.  That  he  might  be  re- 
stored to  health  he  wn^  Ki"'"nti'<l  a  long  leave  of 
absence^  and  on  reeuming  his  duties  was  aeem- 
ingljr  better  than  he  had  been  for  aome  time. 
But  Boon  after  his  return  he  again  became 
depress^'d  nnd,  while  in  that  state,  put  an  end 
to  his  life  by  taking  strong  sulphuric  uuid  in 
hia  laboratory,  PmfeMor  wn  Pechmann  waa 
only  fifty-two  year?  of  npc.  havintr  Um-h  bom 
in  1850,  and  the  University  of  'iubingen  will 
feel  hie  Ion  very  keenly.  Appointed  to  the 
chair  of  chemistry  at  the  last-mentioned  uni- 
versity in  1895  in  succession  to  Frofeasor 
Lothar  Heyer,  his  skill  in  twaehing  and  hia 
personal  charm  were  such  that  the  number  of 
stmlfnt*!  under  him  incrwised  very  consider- 
ably and,  as  a  cottsequence,  the  enlargement  of 
hia  laboratoiy  aad  leetnre-theater  waa  regarded 

ns  neocpsnry.  The  late  profr-^-nr  was  n  nafivo 
of  Niiremberg,  and  descended  from  an  old 
Bavarian  family  of  great  aoeial  influeiwe. 

AocoHNVO  to  an  official  atatosent  leoendy 

issued  the  endowmi  nt  n(  the  Nobel  Founda- 
tion is  about  $7,500,000,  and  the  value  of  each 
of  the  iive  prisea  to  be  awaided  at  lim  dioae  of 
the  preient  year  will  be  nearly  $40|,000i. 

A  civil,  service  examination  will  be  hdd  on 
June  10  for  the  position  of  forestry  inspector 
in  the  Philippines.  It  is  expected  that  there 
wiH  be  four  appointmenta  at  a  salary  of 
•1,800  and  two  at  a  aalaiy  of  fl^KW. 


The  final  appraisement  of  the  t^tate  of  Uie 
late  Jaeob  8.  BogeR  diowa  a  value  of  i8;088,- 

17??.  Aftrr  drdii^^'inc:  the  ro=t=;  of  administra- 
tion and  the  legacies  it  is  estimated  that  the 
reeidoaiy  estate  whioh  will  go  to  the  lletBO* 
]i'>litan  Museum  of  Ait  under  the  will  b 
♦6,547,922.60. 

"Mr.  JuLitia  WKBNHaa  has  contributed  £1.500 
toward  an  endowment  fund  for  the  Institute  of 
Mining  and  Metallnigy*  London. 

Tbb  Senate  baa  paaeed  the  bill  authorizing 

the  Commis-iioner  of  Fish  and  Fislicrie^  to 
establish  a  biological  i>tatiou  on  liie  Great 
Lakee  at  some  appropriate  point  in  New  Toric, 
Pennsylvania,  Ohio,  Michi>?an,  Indiana,  1111- 
Doia,  Wisconsin,  or  Minnesota  to  be  selected  by 
him.  For  the  purpoae  of  oondaeting  an  in- 
vestigation as  to  the  mnst  suitable  site  for  such 
Btation,  and  for  acquiring  by  lease,  purchase^ 
or  odiflrwiae  the  neoeMaiy  land  and  water 
rights  for  the  erection  of  such  buildingr^ 
wharves,  and  other  structures  as  may  in  future 
be  necessary  for  the  proper  equipment  of  the 
atation,  $10,000  ia  appropriated. 

The  twenty-seventh  annual  meeting  of  tiw 
Americnn  Academy  of  Medicine  will  convpne 
at  Saratoga,  on  June  7,  and  continue  during 
Monday,  June  9.  The  offioers  of  iStie  Academy 
are:  President,  Dr.  V.  C.  Vaughan,  Ann 
Arbor,  Mich.;  Sverttary^  Dr.  Charles  Me- 
Intua^  Eaaton. 

Tm  thirty-thitd  meeting  of  the  Eaaten 

Association  of  Physics  Teachers  will  be  hdd 
in  Boston,  at  the  ]^[assachusetts  Institute  ef 
Technology,  on  May  24,  at  2  p.m.  The.subjeet 
of  tlie  (lisciK-sion  is  'The  Correlation  of  Man- 
ual Trainini?  in  I'liy^io^.'  opened  by  President 
Q.  Stanley  Hall,  of  Clark  University,  who  will 
be  foUowed  by  Mr.  J.  M.  Jameson,  Ptatt  Inslt- 
ftite,  Brooklyn,  N.  Y.;  Mr.  C.  B.  Howe.  High 
School,  Hartford.  Conn.;  Mr.  C.  W.  Par- 
menter,  Medumio  Arts  Hi^  Behool,  Boston, 
Mass.;  Mr.  C.  F.  Warner,  Mechanic  Arts 
ITlLrh  Schoo],  Rprinfrfirdd.  Mass.;  Mr.  C.  R 
Allen,  High  School,  New  Bedford,  Mass.;  and 
Mr.  F.  M:  Oillay,  Higb  Sdiool.  Chelsea,  Mass. 

At  the  annual  nestiiig  of  the  ListitutioB  of 
Civil  Bngineen^  London,  Mr  Charisa  Hawfca* 
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ley,  president,  iu  the  chair,  the  result  of  the 
ballot  for  the  election  of  officers  was  declared  as 
follows :  President,  Mr.  J.  C.  Hawkshaw,  M.A. ; 
Vice-Presidents,  Sir  William  White,  K.C.B., 
Mr.  F.  W.  Webb,  Sir  Guilford  Moleswortb, 

E.  C.LK,  and  Sir  Alexander  Binnie.  The 
QOimeQ  hten  made  tlie  ioHhwiag  awirii  for 
papers  read  and  discussed  before  tlie  institu- 
tion during  the  past  session:  A  Telford  gold 
medal  to  Ur.  W.  M.  Mordey,  and  a  George 
St  1  ii  : -on  gold  medal  to  Mr.  B.  M  Jenkin, 
M.In8t.C.E.,  a  Watt  gold  medul  to  Mr.  J.  A. 

F.  Aspinall,  MJn8t.CJB.,  and  Telford  prem- 
iuma  to  Ifaasn.  W.  O.  Ooppertihwaitie,  A.  H. 

Hnigh,  B.Se..  and  J.  Davis,  M.Inst.C.E. 
The  council  have  also  awarded  the  Howard 
qxiinqviennial  prize  of  the  imtitutioil  to  lb. 
li  A.  Hadficld,  M.In8t.C.E.  (of  Sheffield),  for 
his  soientlfic  work  in  investipatinp  methods 
of  treatment  and  new  alloys  of  steel  and  on 
aoconnt  of  tlie  importance  in  indtistiy  of  some 
of  tlw  new  products  introdnoed  lum. 

The  forty-fifth  meeting  of  the  American 
Society  of  Mechanical  Engineers  will  be  held 
in  Httntiagton  HaU,  Boaton*  from  May  ST  to 
80  indiiaive. 

An  extra  meeting-  of  the  Aiuericnn  In'^titute 
of  Electrical  Engineers  will  be  held  on 
Wednesday,  May  S8,  at  8;16  r.iL,  at  the  honae 
of  the  Amerienn  Sm^'ety  of  Civil  Engineers, 
New  York  City.  It  will  be  devoted  to  the 
geneFal  sulqaet  of  sbetrieity  in  die  amy  and 
nary. 

The  seventh  annual  congress  of  the  South- 
eastern Union  of  Scientific  Societies,  as  we 
learn  from  Nature,  will  be  held  at  Canterbury 
on  June  5-7.  On  Thuzaday,  June  5,  the  j. resi- 
dent-elect, Dr.  Jonathnn  Hutchinson,  F.K.S., 
will  deliver  the  annual  addrese.  The  following 
papem  will  be  read  during  the  meeting:  'Tbe 

Marine  Acjiiarlum,  ■without  Cirnulation  or 
Change  of  Water,'  by  Mr.  Sibert  Saunders; 
'Recent  Beaearefaee  on  IGmiory  in  Inaeeta»' 
by  Professor  E.  B,  Poulton,  F.RS.;  'The  Prea- 
ervation  of  our  Indigrenoiis  Flora,  its  Neces- 
sity, and  the  Meaua  of  accomplishing  it,'  by 
Professor  G.  S.  Boulger  and  Mr.  E,  A.  Martin; 
'Borings  in  the  Xcigliborhood  of  Canterbury,* 
by  Mr,  W.  Whitakor,  F.R.S.;  'Myoorhiza,  the 


Root  Fungus,'  by  Miss  Annie  Lorrain  Smith. 
There  will  be  an  excursion  to  the  Southeastern 
Agricultural  College,  Wye,  by  tlw  kind  invi- 
tation of  the  principal,  Profeesor  A.  D.  Ebdl, 
who  will  explain  the  valuable  experimental 
work  now  being  carried  on  in  connection  with 
the  college. 

A  CONVER8AZI0KE  of  the  British  Institution 
of  ElecMrieal  Enginc-crs  will  be  held  in  the 
Natural  History  Museum,  South  Kensington, 
on  Tuesday,  July  1. 

Tht  Britith  MedietA  JowmaSL  raporta  that 

Dr.  Vemcau,  jiresident  of  the  Antliropological 
Society  of  Paris,  has  examined  four  sots  of 
human  remains  diacowred  m  the  grottoa  near 
Mentone  during  the  researches  lately  ordered 
by  the  Prince  of  Monaco.  They  are  stated  to 
have  belonged  to  the  quaternary  period,  and 
they  were  found  at  no  graat  distance  from  the 
siirfaee.  Tlie  skeletons  arfl  small,  and  the 
skuUs  are  described  as  strongly  developed,  and 
of  tlie  dolidH>ee|diaUc  type.  Thore  were  large 
nasal  orifices.  The  raeo  they  represent  is  be- 
lieved to  have  had  low-pointed  features.  The 
arma  ware  long  and  distJnedy  negroid.  The 
summary  «|  the  examination  so  far  by  Dr. 
Yerneau  seems  t<j  favor  the  idea  that  these 
human  remains  belonged  to  creatures  holding 
«  place  between  tbe  baboona  and  negroea. 

A  REPOftT  on  the  brake  tests  by  the  Auionii> 
bile  Club  on  May  1  has  been  published.  The 
action  of  seventeen  different  types  of  auto- 
mobile of  a  Tietoria  drawn  by  horses,  a  fouz^ 
in-hand  coach  and  a  Llcyclo  ridden  by  an 
expert,  a  member  of  the  police  bicycle  squad, 
was  compared.  The  reaulta  were  as  follows, 
speed  and  distanoo  covwsd  in  atop  being 
taken: 


Veblclc. 

fpeed. 

Olitance. 

Automobile 

8  to  U  m.  per 

hr.  0 

feet,  av 

Victoria 

ditto 

17 

•< 

Four-in-hand 

ditto 

2S 

H 

Bieyde 

ditto 

8 

■1 

AutomoUhs 

ISiaiUa 

» 

feet. 

Victoria 

ditto 

87 

w 

Four-in-Hand  ditto 

77% 

M 

Automobiles 

20  miles 

5.3 

feet. 

Fonr-iit-hand 

ditto 

ftl 

Bi«yde 

ditto 

•"Ml 

« 
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About  ninety  runs  wore  made,  tbc  course  being 
laid  out  on  die  llivef«id«  DrivOi  The  teehnioal 

OOBUoittoo  of  the  club  reports  that  tlie  iiuprW' 
fiion  prorluft-il  was  thai  vli^hl  miles  an  hour  is 
a  very  blow  pace  aud  that  iho  ovidonco  that 
the  automohile'eaiL  he  stopped  mudi  mofe 
qiiicklv  than  nny  othrr  vchirlo  and  can  be 
manoeuvred  with  much  greater  ease  and  con- 
▼«n)cfitee  ia  poaitiTe  and  ample.  They  are  aaid 
be  a  much  safer  oonTeirance  than  the  hoie^* 
drawu  vehicle. 

RfUTER  S  agency  has  received  despatches  an- 
Bounoiiw  the  lafe  airiTal  on  ICaMih  88,  at 

riiMrs-a,  on  the  Abyssinia  frontier,  of  Mr. 
W.  Fitshugh  Whitehouse,  Jr.,  the  .\mcrican 
e:q>1oTer,  and  Lord  Hindlip.  The  explorers 
1«  ft  England  at  the  beginning  of  the  year  with 
the  intention  nf  inakingr  a  joiirmy  frojn  Zoila 
to  the  Upper  Nile.  When  the  despatches  were 
written,  the  traTeleri  were  in  good  liealth 
firu!  lin<l  boon  ablo  to  .spo\ire  nrnplo  ontnol  and 
other  transport.  At  Jibuti  they  were  joined 
hj  Dr.  Tiotor  BelL  The  party  expected  to 
leaoh  the  Ahjasinian  capital,  and  after  mak- 
ing a  stay  with  Colonel  Harrington,  the 
British  agent,  proposed  to  resume  the  journey 
eitber  via  the  Sobat  or  the  Blue  Nile.  On 
Ifnvinfr  A<1Is  Aboba  it  wa*"  Mr.  Wbitehouse's 
intention  to  spend  a  month  in  the  'devil'in- 
feated'  region  of  Walamo  in  order  to  inveati- 
gate  die  cause  of  the  native  helief  tiiat  the 
oountiy  ia  posaessed  by  demons. 


UmVEJOSlTT  ASD  BOOOATiOVAL  NEWS. 

Ova  $800«000  ham  heen  aubaaribed  towarda 

the  endowment  fund  of  $1,000,000  for  tlie 
Johns  Hopkins  University.  This  fund  will 
be  uaed  to  aupport  and  enlaige  the  woik  of  fte 
TTniTerait^*  not  for  the  construction  of  build- 
ings on  the  new  site  aa  has  been  stated  in  some 
of  the  newspapers. 

Bbtk  Mawr  Couleoe  has  secured  $200,000 
toward  the  $250,000  needed  to  meet  the  oondi- 
t;<  tial  ^ft  of  |S50/)00  ftom  Mr.  John  B. 

Kotkofoller. 

President  Wii£ELEb,  of  the  Universi^  of 
Cnlifomia,  haa  announced  that  gifta  aggre- 
gating 180,000  have  been  made  to  the  Uni- 


versity. One  of  the  largest  is  that  of  IX  0. 
HiUa,  of  New  Yoik.  who  gives  180.000  to  be 
added  to  the  fund  of  $100,000  given  by  him 
twoiity-one  years  ago  for  the  e*?ti»bliflhment  of 
tlie  MiUs  professorship  of  moral  philosophy 
and  olvil  polity. 

Dabtmouth  College  has  received  $32,500 
from  tlie  estate  of  the  late  F.  W.  Daniels  of 
Winchester,  Mass.  Mr.  Daniela  was  a  mem- 
ber of  tiie  daaa  of  iM6. 

^fn.  Fr.\ncis  E.  L<:)Omis  has  established  a 
fellowship  in  physios  at  Yale  Umvenity,  <van 
to  graduates  of  t^  aaadwniflal  dapnitmant» 
and  the  Sheffiald  Sdentifie  School 

An  institution  has  been  established  at  Milan 
by  M.  Ferdinand  Bocconi  with  an  endowment 
of  $200,000  to  give  scientific  training  for  com- 
merdal  work. 

The  regular  wOllc  of  the  Gordon  Memorial 
College  at  Khartonm  in  the  Soudan  will  be 
started  next  year.  It  will  be  remembered  that 
on  the  initiative  of  Lord  EatehiNier  about 
$1,0O(>.(V>o  wn?  subscribed  in  memoty  of  Gen- 
eral Gordon. 

PsorEBSOR  ^BEDBBic  S.  Ixss  Will  next  year 
offer  a  course  in  physiology  to  students  of  Co- 
lumbia College,  tho  work  in  pliysiolosy  havinjf 
hitherto  been  confined  to  the  Aiodical  School 
Mrs.  Lee  has  given  $500  toward  eqi^pping  the 
laboratory. 

Pbofsssor  S.  W.  VVillistos,  now  of  the  Uni- 
versily  of  Kansas,  has  been  elected  head  pn>- 
fe<«sor  of  paleontology  at  the  University  of 

Chicago. 

Dk.  HeumjIlN  ScuLt'.\i>T  has  recently  been 
elected  inatraetor  in  physical  diemistry  at  the 
I'niversity  of  Missouri.  I)r.  Sclilundt  took 
his  deiipree  at  the  University  of  Wisconsin 
last  June.  At  Miiaoiiri  he  will  have  sola 
chaige  of  the  work  in  physieal  dhamistigr. 

Dr.  JosEPn  Swain,  president  of  Indiana 
University  and  formerly  professor  of  matbe- 
maties  disre  and  at  Stanford  Vniveraityt  has 
been  oflbred  the  praaidaofly  of  Swarthmora 

College. 

LoEo  Bosebebby  has  been  elected  chancellor 
of  the  Univeiaity  of  London,  in  sueoeestOD  to 
the  lata  Earl  of  Kimherle^. 
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SCIENTIFIC  RESEARCH." 

In  counection  with  the  so-called  form  of 
nitiAtioii  as  preMribed  by^  the  eooBtitatioik 
of  this  Society  we  find  this  precept,  'The 
president  or  his  deputy  shall  explain  the 
aims  and  objects  of  the  society.' 

I  understand  it  to  be  a  eomiDon  interpre- 
tatiou  of  this  provision  that  a  more  or  less 
formal  address  is  to  be  pre<?cntcd,  either 
by  the  president  of  the  chapter,  or  what 
in  Hie  preaoLt  ease  at  leaat  would  be  better, 
by  some 

ciety  actirifr  as  deputy,  to  retain  the  phnae* 
Ology  of  the  written  law. 

In  connection  with  the  exercises  of  this 
eTeniniT  the  duty  appean  to  fall  upon  my 
shoulders,  but  it  i»  not  my  purpose  to 
make  this  commnnieation  either  lengthy  or 
formidable. 

Aa  to  the  aima  and  objeeta  of  tiiia  ao* 
ciety  we  find  them  fully  set  forth  in  section 
2  t>f  tlie  Constitution  viz.: 

The  object  of  this  Society  shall  be  to  encourage 
wtglBal  iaTeatigatloB  In  lelenoe,  pore  ud  op- 
plied ;  hy  mneting  for  the  discussion  of  scientiflc 
subjects;  by  the  publioition  of  such  scientific 
matter  as  may  be  dflemed  desirable;  by  establish- 
ing fratamal  relations  amon;;  investigators  in  the 
scientific  centers  and  by  granting  the  privilege 
of  membership  to  auch  students  as  have,  during 
tbeir  oolloge  courte,  given  ipeoint  promiM  of 

*AddreM  delivered  et  the  initletlen  «f  neip 

mpmScrw  of  i\\e  I'nivoroify  of  PcnniyU-ania  Chap- 
ter of  the  Society  of  Sigma  Xi,  April  18,  1902. 
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It  is  then  with  science,  pure  and  applied, 
that  we  have  to  deal  m  distiaguklied  from 
Hum  departiDMata  of  itndy,  called  hy  thdr 
votaries  the  humanities.  These  are  defined 
as  '  the  branches  of  polite  or  elegant  learn- 
ing, as  languages,  rhetoric,  poetry  and  the 
atunent  oUunicb/ 

Now  we  shall  have  no  quarrel  with  these 
punnits  or  with  those  devoted  to  them, 
unleM  it  be  with  the  assumption  that  they 
are  eamitially  the  polite  and  elegant 
branelieB  of  teaming  aa  dialiiigaialied  £E«aii 
the  pursuits  of  science,  and  that  the  latter 
must  be  relegated  to  a  lower  plane.  We 
accept  uu  tte<!i>ud  place  for  science  either 
from  the  Btaa^Knnt  of  ita  importaiiee  to 
the  welfare  of  the  human  race,  or  aa  a 
means  of  culture  in  a  system  of  education. 

No  doubt  it  would  greatly  benefit  many 
or  all  of  OS  if  -we  eould  tptat  man  tune 
from  our  presring  dntiea  for  the  enjoyment 
of  poeti-y,  of  literature  and  the  fine  arts, 
but  we  are  also  persuaded  that  vexy  many 
of  those  who  find  fheir  Toeation  in  these 
fields  would  find  great  advantages  in  a 

TTiore  intimnto  acquaintanoe  with  phjiies, 
chemistry  and  biology. 

The  object  of  our  Society,  as  above  stated, 
is  to  eneonnge  originsl  inveatigatioii  in 
science,  pure  and  applied.  What  titen  is 
scienoe  and  what  constitutes  original  inves- 
tigation? The  term  science  is  much 
abased  by  many  who  appropriate  it  Btst 
since  the  days  of  St  Paul,  and  donbtlees 
for  n  mufh  longrer  period  the  human  race 
has  bad  with  it  innumerable  forms  of  sci- 
«nee  falsely  so-called.  It  is  aa  important 
to-day  and  for  ourselves  aa  it  was  for 
Timothy  nearly  2,000  years  ago,  that  we 
should  avoid  what  Paul  called  the  vain 
habblinga  of  this  description  of  science. 

When,  however,  we  examine  eritieally  the 
meaning  of  this  terra  we  find  it  to  be  one 
which  may  be  emplnypd  to  designate  all 
departments  of  human  knowledge.  'Scire,' 
to  know,  ia  the  root  f  r  m  whidi  it  springs. 


We  understand  it  to  apply,  however,  only  to 
such  departments  of  knowledge  as  have 
bem  formulated  and  daarified  with  refer* 
ence  to  general  laws,  and  it  is  the  attempt 
to  discover  such  laws,  underlying  and  con- 
necting the  phenomena  which  we  see  about 
us  that  cooBtifeutea  seientiile  investigation. 
Whenever  all  of  the  observed  facts  of  any 
science,  as  astronomy  or  chemistry  or  biol- 
ogy, can  be  so  fully  understood  as  to  admit 
of  expresaioa  in  a  strictly  mathematical 
f onn,  tfaia  aeisnee  may  be  conaidered  eom- 
plete.  It  is  perhaps  unnecessary  to  add 
that  we  possess  no  such  completed  sci'  ri'"e 
nor  is  there  any  promise  that  we  ever  siiaii. 

The  term  soienoe  then  embraoea  a  grest 
number  of  departments  of  knowledgft  and 
deals  with  truth  in  almost  every  form,  so 
soon  aa  we  have  the  means  of  atisuring  our- 
selves that  foundation  principlea  are  jn^ 
deed  truth  and  not  fiction.  Thns  we  have 
psychologj',  theology,  economics,  sociology, 
mathematics,  the  entire  range  of  physical 
and  biolc^cal  ssiences,  and  many  other 
d^Mirtments  of  mental  activity  i^idi  msj 
he  regarded  as  possessing  claims,  more  or 
less  admissible,  to  be  included  within  this 
honored  body. 

When  we  refer  to  tiie  object  of  this  So> 
ciety  as  expressed  by  its  founders — to  en- 
conmge  original  investigation  in  science— 
we  might  perhaps  infer  that  we  were  tak* 
ing  all  knowledge  aa  onr  piovinoa,  Thi% 
however,  is  not  onr  pnrposc.  The  scienee 
with  which  we  are  now  eon«*emcd  is  under- 
stood to  be  limited  to  the  mathematical  and 
physical  branches. 

This  limitation  is  emphasized  by  ref- 
erence to  the  history  of  tlie  Society.  I 
quote  from  the  report  of  a  committee  i^^ 
pointed  in  1883  to  cmiSDder  some  matters 
related  to  the  policy  to  be  poranad. 

The  Society  w.i'^  rstalilislied  in  ism'i  by  a  few 
earnest  workers  in  the  engineering  sciences,  aa  t 
means  of  rallying  and  encouraging  thoM  qualities  * 
which  wen  deemed  of  the  first  imporUace  ia 
iheir  own  lines  of  inraitigntioB.   It  tooa  beeos 
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broadened  and  enUrged  to  raprwent  the  general 
idwU  of  lii|;1i««t  aeholtniliip  Id  the  ndnds  and 

before  the  ambitions  of  every  earnest  st-ii!rnt  iu 
mj  branch  of  adeoce.  It  propoaed  to  recognize 
■ad  deei  to  Ito  nenbendiip  tliooo  nwa  in  onr 

institntiona  of  learning  who  ehoMlti  exhibit  in  a 
jnarkeU  degree  the  qualifications  of  nntural  en- 
dowment and  training  required  for  successfully 
conducting  original  waearch  in  Tatioua  bnmcboa 
of  science. 

Then  among  the  conditions  vhieh  ranst 
be  met  ill  order  to  qualify  an  institution 
for  the  establishment  of  a  Chapter  we  find 
this: 

That  the  nnnber  of  diatlnet  branch©*  of  aei- 

ence  repre-tcnted  Liv  full  prufessois  in  the  insti- 
tution shall  be  at  least  five;  and  those  branches 
Aoold  ijielnde  matJMnatlet,  phjiriM!,  diMBistij, 
biology  (some  department  of  it)  taxi,  tngimoring 
(some  department  of  it). 

This  Society  then  has  for  its  object  the 
enoouragement  of  original  investigation  in 
science.  But  what  constitutes  original  in- 
vestigation, and  how  is  it  to  be  carried  ont 
Probably  all  of  us  have  known  earnest  stu- 
.  dents  of  edenee  in  some  of  its  forms,  men 
or  mnnni  it  may  be  who  by  reading  and 
study  have  acquired  a  great  fund  of  infor- 
mation, but  who  have  no  more  idea  of  any 
way  in  whidi  tii^  ean  add  anytiiing  to  the 
existing  store  than  has  a  new-born  babe. 

Some  have  rc'rrctted  their  misfortune  in 
being  bom  too  late.  If  they  could  have 
appeared  on  the  seene  before  Shakespeare 
had  exhanated  the  field  of  dramatic  litera- 
ture, or  Newton  and  Laplace  that  of  uni- 
versal gravitation,  or  Columbus  that  of 
geographical  discovery,  they  could  have 
done  these  things,  and  thereby  have 
achieved  immortal  fame. 

On  the  other  hand  as  an  illustration  of 
the  true  scientitic  investigator  let  us  con- 
■ider  the  example  of  Mr.  S.  W,  Bumham, 
of  Chicago.  Mr.  Bumham  is  the  leading 
authority  of  the  world  in  the  astronomy 
of  double  and  multiple  stars.  His  profes- 
■ion  ifl  that  of  a  stenographer,  astronomy 
or  phymea  oecnpying  no  prominent  place 


in  his  early  training.  Forty  years  ago,  as 
many  other  men  have  done  before  and 
since,  ^(r.  Bumham  piirduuKd  for  his  enter- 
tainment  and  instruction  a  eheap  telescope 
of  five  inches  aperture.  Thiswas  soon  after- 
wards replaced  by  a  slightly  larger  one, 
whidi  in  turn  gave  way  in  1869  or  there- 
abouts to  a  six-inch  glass  by  the  celebrated 
Alvan  Clarke.  This  modest  in!?tminent 
Mr.  Bumham  pronounces  simply  perfect  in 
performance. 

The  thonsanda  of  double  atani  which  are 
scattered  in  every  part  of  the  heavens  had 
an  especial  fascination  for  this  amateur 
astrouonier.    To  quote  his  own  words : 

My  attention  for  some  reason  or  other  which 
I  am  unable  to  explain,  had  been  almost  exclu- 
sively directed  to  double  stars  previous  to  this 
while  using  the  smaller  tel««eope  referred  to. 
This  pnferenM  wM  not  in  aqy  aenae  a  matter  of 
judgment  aa  to  the  moat  dmrable  or  pralttalito 
ilfpiirtinciit  of  u?*tronomical  work,  or  tho  result  of 
any  special  deliberation  upon  the  subject,  li 
cama  aboat  natanHy  witlioat  maj  «ffi»t  or  diiM> 
tion  on  my  part. 

A  little  building  in  the  rear  of  Mr.  Bum- 
ham'a  rendcnce  sheltered  his  telescope 
from  the  dements,  and  here  he  fonnd  hia 

pleasure  after  the  work  of  the  day  was 
over  in  seanning  the  heavens,  identifying 
and  measuring  the  systems  which  had  been 
found  by  the  Hersdiela  and  the  StruTCS, 
and  in  gathering  up  hundreds  of  pain 
which  had  been  overlooked  by  his  pre- 
decessors. During  all  the  early  years  of 
hia  aetiTity  in  this  field,  he  waa  actuated 
only  by  the  satisfaction  which  be  waa  de- 
riving and  probably  never  suspected  that 
it  involved  anything  remarkable.  It  is 
hardly  an  exaggeration  to  say  that  he  awoke 
one  nuwning  to  find  himaelf  famona. 

Contrast  this  brief  aeeonnt  with  the 
history  of  another  ;i.spiraut  for  f,'lory  in 
this  same  field,  Sir  James  South,  of  Eng- 
land. 

In  1S42  the  late  Professor  O.  M.  Mitdipl  vi^ted 
Europe  for  the  purpose  of  inspecting  foreign  ob- 
servatories, and  pttTehaaiag  a  tdeaeopa  tor  the 
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propoMd  Cincinnati  ObMnratofj.  In  tlM  intcnwt 
of  Utu  object  he  visited  meet  of  the  leading 
£urope«B  aatroiionMn,  mnd  among  oUicm,  Sir 
Jainea  Stmtb.    This  was  during  or  atiout  ths 

tiini;  of  a  long  litigation,  wiiicli  grew  out  of  a 
contract  between  this  aetronomer  and  a  firm  ol 
instnunflnt  makert  who  undertook  to  mount 

equutorially  a  large  object-glaa?;  U-Ionging  to 
Soutlu  Mitchal  daacribe«  interview  ae  fol- 
lows; 

One  apartment  was  rxaminprl  aftpr  another,  un- 
til finally  we  reached  a  knj;«  room  surmounted 
bgr  s  dome  of  great  size  and  expenuve  construc- 
tion! viiile  fragntests  of  the  frsmswork  for 
nonntlng  a  great  eqnatorisl  wer*  testtcirsd  about. 
"Here,"  txcliuiiieti  Sir  Jainij>,  "  yuii  btholil  the 
wreck  of  all  my  hopes.  Here  1  have  expended 
tiiouniids  and  flattered  tnyedf  that  I  was  toon 

to  posse^is  the  finest  In^tniincni  in  BimpC^  bu( 
it  ia  all  over,  and  there  *  an  end." 
I  renuurked  tbat  the  objeet>gtaas  was  stiU  In  Us 

poaseseion  nnd  might  yet  be  mountod«  SO  MS  iO 
realize  hiit  UoytiA  aud  expectations. 

"  No,"  said  Sir  James,  "  Struve  haa  reaped  the 
Jioldsn  harrsst  among  the  double  titars  and  thSTO 
Is  little  now  for  me  to  hope  or  expevt." 

It  would  be  dilDealt  to  appreciate  the  feeling* 
which  at  that  numeat  were  sweeping  through 
the  mind  of  the  sstronomer.  Long  cherished 
viaiona  of  f:inie  ami  lii^,'h  diritinction,  or  perhaps 
of  grand  diacovcrica  iu  tlie  heavena  which  for 
jam  had  played  round  bis  bopte  of  the  fotnre, 
had  flwl  foii'Vi'T,  Another  had  reaped  the  golden 
harvest,  and  like  Oairault  who  wept  that  there 
was  not  for  him,  tut  for  Newton,  the  problem  of  the 
univeroe  to  solve,  Sir  Junien  Soutli  <  oiild  almost 
weep  to  think  that  another's  eye  hud  bceu  per- 
nutted  to  Hweep  over  the  far  distant  realms  of 
Mfnet,  which  he  bad  loqg  hoped  might  reoiain  bis 
own  peenliar  prarincn. 

Yet  this  \  c'o  field  which  Struve  was  sup- 
posed to  hAve  exhausted  is  pieeiaely  whera 

Bumhnm  was  wiiininj?  bis  laurels  a  quarter 
o£  a  century  later.  As  to  its  exlmustion 
we  have  the  beat  of  authority  in  Burnham's 
own  words.    Hs  says; 

The  late  L.  W.Wefab,anthpr  of  *  Celestial  ObjeeU 
for  Common  TeleMopes/  one  of  the  most  eminent 
£ngli>«h  amateur  astronomers,  in  a  letter  written 
to  me  in  1873,  aflcr  the  publicition  of  my  first 
three  catalogue*  said:  "  it  will  hardly  be  poasiUe 
for  Ton  to  go  on  for  any  great  length  of  time  as 
jon  have  bcigun  because  the  nnmber  of  so^  elh 


jeets  is  not  interrainsble,  and  every  fresh  dis- 
cover}' i»  one  less  to  be  lUiide."  Since  that  lime 
more  than  1,000  new  double  stars  have  been 
added  to  my  own  eatalogue»  and  tba  proepeet  of 

future  disooverifs  ia  as  promising  an<l  fiiiuura- 
ging  a«  when  the  first  star  was  found  with  the  six- 
iadi  tsleeoopa. 

It  seems  strange  wbaa  we  think  of  the 

thousands  of  years  during  which  the  hu- 
man race  has  inhabited  this  planet,  that 
so  long  a  period  elapsed  before  anything 
which  could  properly  be  called  aeienla^  ior 
quiry  manifesti-'d  itself. 

One  of  the  first  problems  to  present  it- 
self was  the  greatest  of  all  and  may  be 
said  to  indiide  all  eCbera,  yiz^  the  prob- 
lem of  the  universe  itself;  the  orij^in,  atrue- 
liire  and  end  of  the  worhi  ou  which  we  live 
and  o£  tht:  attendant  bodies  as  the  sun, 
moon  and  stars  were  supposed  to  be. 
Naturally  the  first  attempts  at  solution 
were  what  may  be  called  theological.  One 
such  with  which  we  are  all  familiar  forms 
the  opening  paragraph  of  the  book  of 
Genesia,  'In  the  begimung  God  created  the 
heavens  and  the  earth.'  As  huiiible  in- 
quirers after  knowledge  I  have  no  doubt 
we  may  accept  this  accoimt  wifhont  the 
sligliteat  besitatioii,  bnt  this  belpa  iu  veiy 
little  in  our  quest  for  scientific  trnth. 
Neither  tlie  heavens  nor  the  earth  nor  any- 
thiug  therein  is  tlie  result  uf  u  supreme  act 

of  ereative  power  exerted  onee  and  for  all, 

bat  rather  of  an  unfolding  or  evolutioBi 
from  a  former  condition  in  aecordanoe  wifll 
the  unchanging  laws  of  nature. 

Suppose  by  the  way  of  flxing  onr  ideas 
that  we  were  able  to  trace  baekward  the 

history  of  our  earth  from  it.<?  present  *!tflttw 
to  that  of  a  highly  heated  self-luminous 
globe,  before  life  in  any  form  had  made  im 
appearsnee,  or  eaneying  our  history  fsr* 
thr  r  into  the  past  to  a  time  when  this  earth 
with  the  Sim  and  all  of  the  planets  were 
united  iu  a  single  mass  of  nebulous  mat- 
ter fUlintr  and  extending  far  beyond  the 
orbit  of  Neptime.   Have  wo  now  readied 
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th«  begiimiiig  spoken  of,  or  shall  we  p\is^ 
wu  inwrtisatUM  farther  into  tba  Teinoto< 
postt  to  account  for  the  existence  and  char- 
acteristics of  iliis  nebulous  matter  which 
eonstitutes  raw  material  out  of  which  suns 
aod  worlds  are  formed  t 

Aft^  A  long  and  active  struggle  which 
even  now  perhaps  is  hardly  ended,  it  has 
eome  to  be  understood  that  scientific  re- 
search  and  theological  views  cover  entirely 
different  groond  and  tbat  any  oonfliot  be> 
tween  the  two  is  purely  of  man's  invention. 
It  is  now  more  than  250  years  since  Ualileo 
was  eoiiipelled  to  renounce  the  heretical 
doetrine  which  placed  the  sun  and  not  the 
earth  at  the  center  of  the  planetary  system. 
But  little  more  than  one  tenth  of  that  time 
has  passed  since  &  distinguished  geologist, 
himself  an  aetive  Methodist,  ia  said  to  have 
been  compelled  to  sever  his  connection  with 
a  so-called  university  for  holding  the  view 
that  this  planet  had  been  occupied  by  the 
human  race  for  a  longer  period  tiien  6,000 
yearsL 

It  was  the  Greek  philosoi>hers  who  first 
attempted  by  reason  and  research  to  solve 
the  physical  problems  with  which  we  as  a 
Boeiety  are  coneemed.  Many  of  these  were 
men  of  remarkably  keen  intelligenfe  and  the 
measure  of  their  success  marke<l  the  highest 
level  rejiched  in  these  directions  for  1,500 
years  cr  more.  Until  the  somewhat  ind^- 
nite  period  known  aa  tiie  renaissance, 
almost  the  only  seience  known,  at  least  in 
Europe,  was  that  of  the  Greeks.  No  oue 
can  deny  that  hnmanity  is  deqily  indebted 
to  them  lor  this  herita<:e.  Regarded  how- 
ever as  a  solution  of  the  pmhleni  in 
view,  the  eflforts  of  the  Greek  philosophers 
were  <me  aod  all  a  sad  failure.  Their  efiFort 
waa  notiiing  leas  than  to  find  an  answer  to 
that  ancient  and  insoluble  riddle,  the  proh 
lem  of  the  universe;  their  method,  the 
utterly  fruitless  one  for  this  purpose,  that 
of  dednetioin.  They  hoped  to  find  a  (treat, 
general,  all-embraeing  prineiple,  and  by 


pure  reaaon  to  evolve  from  it  everything 
whidi  exists.  Thus  Thalis  regarded  water 

as  the  origin  of  all  things,  another  ascribes 
this  plaee  of  honor  to  air,  and  another  to 
fire.  It  18  true  that  Aristotle  and  others  in- 
sist upon  the  importance  of  observing  and 
classifying  the  facts  of  nature,  and  study- 
ing in  this  way  the  fundamental  laws  con- 
necting and  governing  them,  but  how 
effectually  or  ineffectually  this  waa  done 
may  be  shown  by  one  simple  example,  vis., 
the  law  of  falling  bodies  as  enuneiafed  by 
Aristotle  himself.  Tliis  he  states  to  be  that 
bodies  descend  more  quickly  in  proportion 
as  they  are  heavier.  It  seems  almost  in- 
credible that  a  statement,  the  falsity  of 
V.  hich  is  so  easily  proved,  should  have  been 
made  by  Aristotle  in  the  first  place,  and  iu 
the  second  plaee  should  have  been  accepted 
apparently  without  question  for  2,000 
years.  I  know  of  no  example  drawn  from 
the  history  of  science  which  impresses  me 
more  forcibly  with  the  propensity  of  the 
average  human  being  persistently  to  idose 
his  eyes  to  those  things  going  on  around 
him.  and  to  refer  to  the  authority  of  another 
for  an  account  of  that  which  it  would  seem 
he  could  hardly  avoid  seeii^  for  himself. 
In  the  present  ca.se  it  was  only  neees.sary  to 
drop  two  stones  of  unecpial  weigbt  from  a 
house  top  to  prove  tlie  statement  erroneous, 
but  if  any  one  took  upon  himself  the  small 
amount  of  trouble  this  implied,  before 
Oalilco  utilized  for  the  purpose  (he  leaning 
tower  of  Pisa,  history  is  silent  on  the  sub- 
ject 

Perhaps  the  most  ambitious  attempt  ever 
made  towards  evolviutr  a  universal  science 
was  that  of  Descartes.  This  philosopher 
lK)ldly  iisserted  that  he  should  connder  it 
of  small  importance  to  show  how  the  uni- 
verse is  eonstrneted,  nnless  lie  eduld  show 
that  it  could  not  have  been  constructed  in 
any  other  way.  His  method  was  that  which 
had  been  so  often  tried  and  found  wanting 
as  an  instrument  for  the  study  of  nature- 
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that  uf  (k-ductiun.  Time  is  wauling  for  au 
examination  of  the  detaila  of  this  ambitious 
scheme,  nor  is  it  necessary  to  say  that  in 

its  main  jiuiposo  it  proved  a  lami-ntable 
fail  lire.  Nevertheless  the  Caiiisiau  phi- 
losophy cnjo3-ed  great  popularity  On  the 
continent  of  Europe  for  many  years,  where 
it  blocked  the  way  to  the  aceeptance  of  the 
true  doctrine  of  jrravity  jw  developed  by 
Newton.  It  is  a  disputed  point  whether 
this  system  was  more  of  a  help  or  a  hin- 
drance in  furthering  the  cause  of  truth. 

Tt  seems  a  little  straiiLn'  jn  t  liaiis  that  a 
niiud  so  acute  as  that  of  Descartes,  whose 
poasesBor  made  such  important  contribu- 
tions to  pore  nuithematiQS,  should  not  have 
]»ciT<'ivpd,  a.s  did  his  contrniporary,  T^aoon, 
that  the  truth.s  of  nature  can  only  be 
learned  by  the  study  of  nature,  by  a 
patient  and  earefol  attention  to  details,  dis- 
earding  at  once  the  notion  that  our  feeble 
powers  can  by  any  pti^sibilify  attain  to  a 
coiupreheuiiion  of  the  entire  heheiiie  of  the 
universe. 

As  an  illustration  of  the  prfH^ess  !»y 
■which  the  sciences  ]»avin<?  to  witti  tlie 
material  things  of  nature  are  developed  let 
me  invite  your  attention  to  that  one  with 
which  I  am  more  familiar  than  with  any 
other,  a.strononiy. 

There  is  no  people  or  tribe  so  rude  or  so 
iow  in  the  seale  of  intelligence  as  not  to  be 
familiar  with  some  of  the  fundamental 
truths  of  astrtmomy.  In  fact  we  may  al- 
most sjiy  that  the  hiwer  aninuils  possess 
sonic  astrouomieul  knowledge.  But  a 
familiarity  with  the  diurnal  and  annual 
motions  of  the  sun,  the  changes  of  the  moon, 
and  even  thf  ability  t<>  reeotrni/e  at  si^'ht 
every  star  visible  to  the  eye,  to  assign  its 
proper  place  in  the  constellation  to  which  it 
belonpi  and  to  tell  at  what  season  nf  th< 
yenr  it  is  visible,  all  this  comes  far  short  of 
constituting  a  science  of  a-strtmomy.  These 
phenomena  and  many  others  had  occupied 
the  attention  of  the  Chaldeans  and  Egyp- 


tians for  hundreds  of  years,  but  thfxe  peo- 
ple never  had  anything  which  could  prop* 
erly  be  called  a  science  of  astronomy. 
Nevertheli'ss  the  records  of  eclipses  and 
other  phenomena  preserved  by  these  stu- 
dmts  of  the  heavens  were  4^  very  great  ser- 
vice to  the  true  founder  of  the  scienee, 
llil)pan'bus,  a]>ont  l.'O  n.c.  Tlir  fiist  sti-'p 
toward  the  founding  of  any  science  is  the 
same  in  character.  A  working  hypothesis 
must  be  devised  whidi  will  oonneet  together 
in  tlie  best  manner  possible  the  detached 
facts  of  observation.  It  is  her?  that  a 
judicious  use  of  the  scieutitic  imagination 
is  eaDed  fbr. 

If  the  ehoice  of  a  hypothesis  is  a  happy 
f  Tn'  if  may  prove  to  be  the  first  approxima- 
tion to  the  true  law  of  which  we  are  in 
searah.  It  is  to  he  adhered  to  so  long  as 
we  ean  represent  by  it  in  a  satisfactory 
iiiHiiner  all  of  the  farts  of  nl>servation,  and 
the  moment  when  it  is  found  to  fonfliet 
with  observation  it  must  be  modified  or 
abandoned.  The  investigator  who  seta  him* 
self  to  work  looking  for  facts  to  sustain  a 
faviirite  theory  i*?  proffy  likily  to  succeed 
to  his  own  satisfaction,  but  he  is  not  the 
man  who  contributes  greatly  towards  in- 
creasing the  world's  store  of  seientifie 
knowJi'flirc 

But  to  return  to  ilipparcluis.  1 1  is  sys- 
tem is  weU  known.  The  earth  was  the  cen- 
ter of  the  universe;  the  meehanism  of  the 
celestial  niotii>iis  was  a  combination  of  cir- 
cles; !>y  pniperly  projiortioning  the  parts 
of  the  machine  the  celestial  motions  could 
be  represented  with  as  high  a  degree  of 
accuracy  as  they  could  be  observed  with 
the  primifivo  iiistnunerits  of  those  day. 
Eclipses  and  other  celestial  phenomena 
could  be  predicted,  and  the  thoroughness 
with  which  the  work  was  done  is  attested 
by  the  fact  that  this  system  ans;wrod  all 
i*cquiremcnts  for  a  period  of  more  than 
1,500  years.  Yet  we  know  that  what  we 
may  call  the  two  fundamental  hypotheses 
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of  Hippiinsliiui  were  erroneous— plaeing 
the  earth  at  the  center,  and  assuming  the 
motions  to  be  uniform  and  circular.  As  to 
the  first  of  these  we  must  {t4mit  that  with 
the  evidence  then  attainable  it  waa  the  moat 
plausible.  In  fact  aa  regarda  the  start  we 
nrr  now,  or  wore  until  quite  recent  timos, 
in  very  iim<^li  the  condition  which  con- 
fronted IiipparcliU8  in  considering  tlie 
earth  and  eon.  We  know  that  many  of  the 
stars  have  proper  motioas,  as  they  are 
caHcd.  In  rpfcreiife  to  any  individual  star 
the  appearance  would  be  the  same  whether 
we  ascribed  this  motion  to  the  star  itself  er 
to  our  system.  The  true  condition  of  things 
is  one  of  tlic  problrms  which  is  engaging 
the  attention  of  the  astronomers  of  to-day. 

As  to  the  attempt  to  represent  the  planet* 
ary  motions  by  emnbinations  of  eiveles^ 
this  is  precisely  what  wc  are  constantly 
doing  when  we  expand  the  expres-sions  en- 
tering into  our  planetary  theories  in  terms 
of  ainea  and  eoaines. 

A  time  came  when  the  primitive  system 
of  ITipparchns  could  no  longer  be  madti  to 
harmonize  with  the  results  of  observation. 
It  waa  therefore  destined  to  ^ve  way  to 
another  whicii  may  be  considered  as  a  see- 
ond  approximation  tliat  of  roprmlcus,  as 
perfected  by  the  labors  of  Kepler.  Here 
the  sun  is  the  center  of  planetary  motion; 
the  orbits  are  ellipses  with  the  sun  in  one 
of  the  foci,  but  the  fundamental  cause  of 
these  motions,  the  law  of  gravity,  and  the 
modifications  produced  by  the  mutual  per- 
turbations are  as  yet  unreeognised.  No 
phu  e  is  found  for  those  apparently  erratic 
bodies  called  comets, 

The  next  great  advance  is  due  to  U>e 
labors  of  Newton ;  by  referring  all  to  the 
law  of  universal  gravitation  he  was  able  to 
explain  not  only  the  elliptic  motiona.but  the 
departures  from  these  curves  produced  by 
the  mutual  perturbations  of  the  planets.  At 
the  same  time  it  waa  shown  that  the  comets 
which  heretofore  had  been  regarded  wilb 


suspicion  as  erratic  visitors,  were  in  fael 

orderly,  law-abiding  members  of  the  sgrs- 
tem  like  the  planets  themselves. 

Is  this  t^en  a  final  solution!  Is  the  law 
of  gravity  aa  enuneiated  by  Newton  to  be 
regarded  aa  rigorously  true,  or  does  it 
merely  form  another  approxiuiation  to  the 
truth!  Apparently  we  may  consider  it  as 
absolutely  true,  though  from  time  to  time 
doubts  have  arisen  on  tlua  point  The  per- 
turbations of  Jupiter  and  Saturn,  the 
secular  acceleration  of  the  moon's  motion, 
the  behavior  of  Encke's  comet  and  the 
motion  of  Mercury's  perihelion  have  at  one 
tiue  or  anotlier  given  riae  to  difllculties 
some  of  which  have  never  been  e6mpletely 
overcome. 

But  whether  or  not  the  law  is  rigorously 
true,  no  progress  whatever  baa  been  made 

tnWFird  its  physicnl  explanation.  In  spite 
of  all  tlie  inu'i  iiuity  which  has  been  exer- 
cised in  Ihia  direction  it  remains  as  much  a 
mystery  ts  in  the  days  of  Newton.  The 
true  physical  explanation  is  one  of  the 
?reat  problems  whose  solutioa  is  still  in  the 
future. 

In  this  development  we  have  noticed  a 
few  names  whidi  stand  out  in  bold  relief. 

Ilipparchns.  ropernicu.s,  Kepler,  Newton. 
Are  tliese  the  only  ones  to  whom  credit  is 
due  for  die  ereatiMi  and  development  of 
this  department  of  seieneel  By  no  means  f 
the  astronomer  who  acmniulated  observa- 
tions, \he  matiiematician  who  helped  to  pi*r- 
fect  the  methods  of  reseai-eh,  and  the  stu- 
dent of  meehanies  all  contributed  to  this 
end  and  are  all  entitled  to  a  share  in  the 
glory  of  victory.  As  has  been  said:  If  the 
Ureeks  had  not  studied  conic  sections  Kep- 
ler could  not  have  superseded  Hipparehus; 
if  the  Greeks  had  studied  ntechanics  Kepler 
might  have  anticipated  Xewton. 

Doubtless  many  branches  of  science 
which  will  ooenpy  the  attention  of  future 
invcetigators  are  still  unborn.  The  status 
of  many  of  the  younger  members  of  this 
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fuiiilj  twnmblcs  that  of  the  astronomy  of 
Hipparchus.  Detached  facts  have  been  col- 
lected, h^i)0tliefle8  have  in  many  cases  been 
fonned  M  to  thdr  relations  and  lam 
governing  them.  In  reference  to  any  one 
of  them  the  near  or  remote  future  may 
produce  a  Newton  to  •demonstrate  the  fun- 
damental law  by  a  rigorous  mathematical 
OBalyBOfl.  Meanvlule  any  laborer  in  the 
particular  field  who  has  the  patience  or 
skill  to  make  an  observation  or  an  analysis 
or  perhaps  a  contribution  to  pure  mathe* 
maties  may  be  entitled  to  hie  diare  in  the 
triumph.  Thongb  the  amount  contributed 
be  snmll  there  is  a  great  satisfaction  in  feel- 
ing that  your  labors  have  been  the  means  of 
adding  something  to  the  world's  store  of 
knowledge. 

Mankind  is  no  longer  striving  to  evolve 
a  universal  science,  or  an  all-embracing  sys- 
tem of  philosophy.  We  now  recognize  the 
faet  that  the  same  firontier  which  bounds 
our  knowledge  bounds  also  our  ignorance, 
and  as  the  area  of  the  known  increases,  in 
the  same  ratio  do  the  points  of  contact  with 
the  unknown.  Every  problem  solved  eaUs 
into  being  new  ones  for  future  struggles,  and 
wlir-flier  or  not  the  universe  is  infinite,  it  is 
at  all  events  for  our  purposes  inexhaustible, 
so  there  »  no  lack  of  employment  for  all 
who  may  have  the  ambition  to  enter  the 
field. 

This  society  is  especially  designed  to  fur- 
ther the  cause  of  science  in  the  coUeges  and 
universities.  As  I  nndentand  the  matter 
its  most  important  function  is  that  of  offer- 
ing encouragement  and  recognition  to  those 
who  are  about  entering  the  arena  of  active 
life.  We  moke  no  distinetion  between  pure 
and  aj.itlird  science.  Oup  purpose  is  to 
strive  for  tlic  advnneempnt  (if  knowledtrc 
and  the  conquest  of  nature.  The  earnest 
student  of  truth  will  find  his  highest  re- 
ward in  the  satisfsetion  which  attends  the 
disrovery  and  recorfriifion  of  the  funda- 
mental laws  of  nature  and  the  essential 


unity  of  all,  with  the  eonadoumSBB  tiiat  be 

lias  contributed  something,  however  small 
the  amount,  towards  a  proper  understand- 
ing of  her  myiteriesL 

G.  h.  DoouRU. 
Unvmnnr  or  PnjiRLVJunA. 


TBE  IMPORTANCE  OF  A  LABORATOKT 

COl'RSE  OF  PHYSICS  tS  THE 
STbbY  OF  MEDICINE' 

IfiNT  medieal  eoUcses  indude  in  their 
teaching  a  course  of  physies,  consisting  of 

lectures  illustrate  by  experimental  dem- 
onstrations of  important  principles.  Few 
give  a  laboratory  course  in  which  qualita- 
tive and  quantitative  em>erin)ents  are  made 
by  the  students  themselves.  In  order  to 
ascertain  approximate!}*  how  many  medical 
colleges  in  the  United  State  give  laboratory 
courses  of  phyncs,  letters  were  recently  sent 
by  the  writer  to  about  thirty-five  medical 
institutions  asking  for  information  on  the 
subject.  CoUeges  were  selected  which  by 
reason  of  standing,  aidowment,  equipment, 
number  of  studttits^  etc.,  were  likdj  to  em* 
plo}-  the  best  and  me^t  r:^>dem  methods 
of  teaching.  Answei-s  from  thirty  were 
received.  Only  three  collies  give  the 
course  in  queiBtion.  Some  express  regret 
that  the  course  is  not  given,  others  hope  to 
see  it  established. 

The  medical  colleges  which  give  the 
course  are: 

Rarnes  Medical  College,  St.  Louis,  Mo. 
Dartmottth  Mwliol   Collc^,   Hanovw,  N«ir 
HsmpBhire. 

Mediciil   Depirtmoitt  Udvtrrity  ftf  Tiipda, 

Charlottesville,  Vn. 

To  this  number  should  be  added : 
The  Colliig*  of  Plit7"i^sB>  and  SuifBom,  Colmii* 
bia  Uniwaliy,  New  York  City. 

Tliere  are  at  present  approximately  160 
medical  colleges  in  the  United  Sta.tes,  of 
which  only  122  are  so-called  r^lar 
schools,  the  others  bdng  honuBopathie, 

*  Read  before  the  Society  of  the  Alunii  of 
BelleviM  UoApiUl,  Fabruuy  6,  1902. 
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eelcetic;  plyiiomtcli«dy  tte.*  If  the  pro> 
portion  of  autwen  reedved  be  taken  as  a 

ratio,  then  ten  per  cent,  of  these  colleges 
pve  a  laboratory  course  of  physics.  Prob- 
ably live  or  six  per  cent,  ia  a  more  correct 
ertiiiiate. 

Among  those  that  do  not  give  tiie  eoone 

are  the  following: 

Cornell,  Harvard,  Johns  Hopkins,  Tulane,  Rush 
Jlcdical  College  (Univenlty  oi  Chlwto).  Unl- 

\-ersily  of  Pennsylvania,  and  Yale. 

The  object  of  this  paper  is  to  show  that  a 
laboratory  course  of  physics  is  important 
in  the  stadjr  of  mcdidne^  and  also  to  point 
out  that  a  oonxae  of  much  value  can  be 
completed  in  a  comparatively  short  time, 
provided  the  experiments  are  properly 
ideeted  and  eertain  meUioda  of  inatnio* 
tion  aie  carried  oiit» 

XHB  IlCPOaTAMCI  OP  LABOBATOBY  WOBK. 

The  laboratoiy  method  of  inatrnelioin  haa 

been  recognized  as  essentially  important  in 
scientific,  teclmical  and  engineering  schools, 
and  has  grown  in  favor  continually  dur- 
ing the  laat  twenty  yean.  It  haa  been 
adopted  in  medical  colleges  in  many  sub- 
jects, including  anatomy,  chemistry,  phys- 
iology, and  others,  where  it  is  also  ac- 
knowledged to  be  easential. 

Dr.  C.  S.  Minot,  of  Harvard,  in  his  ad^ 
dress  at  the  Ynle  University  ^Teclical  Com- 
mencement in  1899,  spoke  thus  of  the  labo- 
ratory:! 'Knowledge  lives  ia  the  labo- 
ratoiT,'  and  agidn,  'Onr  greateat  diseovoy 
in  scientific  teaching  is  the  discovery  of  the 
value  of  the  laboratory  and  its  immeasur- 
able superiority  to  the  book  in  itself.' 

"A  leetnre  ia  a  spoken  book*  and  mnati 
therefore,  also  yield  to  the  superior  elaimi 
of  first-hand  knowlcdpe." 

In  physics,  laboratory  work  should  be 
an  organie  part  of  a  systematic  course,  and 

*'  Report  of  tr.  8.  Ooiniai«^oiim'  of  Edimtfani,' 

Vol.  2,  lR0fi-5f>. 
f '  Knowledge   and   Practice,'   C.   S.  Minot, 
Jat7  7.  IBM. 


the  course  should  consist  of  lectures,  of  ex- 
perimental denumstFationa  by  the  leetnrw, 

and  of  qualitative  and  qnrmti'ative  ezpoi* 
ments  performed  by  the  students  them- 
selves. Such  a  systematic  course  haa 
been  gimt  to  die  first-year  students  of 
the  College  of  Physicians  and  Surgeon^ 
Columbia  University,  since  1893,  when  it 
was  organized  by  the  Department  of  Phys- 
ics at  the  request  and  with  the  cooperation 
of  the  Faeully  of  Medieine.  The  laboratoiy 
part  of  this  course  is  in  charge  of  the 
writer  and  ia  described  below: 


LABORaTOIRT  OOUBSB  OV  JfHXBlOS 
XBDlOaL  etrUUBNTB  AT  OOUJXBIA 


The  course  consists  at  present  of  twelve 
periods  of  laboratory  work  of  three  hours 
each,  followed  by  a  final  written  examina- 
tion on  the  BaUmt  pointa  of  the  experi- 
ments performed  in  Hie  laboratory.  At 
the  heginninf?  of  the  course  an  introductory 
lecture  is  given,  in  which  the  object  of  the 
eouzBe,  the  meOioda  to  be  fdlewed,  the 
rules  for  note-keeping,  etc,  are  fully  ex- 
plained. At  the  same  time,  each  student 
is  prn\'ided  with  a  suitable  notebtwk  and  a 
priut^id  foiTO  called  the  'course-list,'  con- 
taining a  list  of  selected  experiments.  The 
course-list  also  contains  a  blank  column  in 
which  is  entered  the  date  when  cHrh  experi- 
ment is  performed.  The  course-list  ia 
paalsd  in  the  front  of  the  notebook  and  Ib 
of  seniee  aa  an  indn  of  tiie  notea  in  the 
book.  Another  printed  form,  the  'time 
schedule,'  is  pasted  in  the  back  of  the  note- 
book, and  in  this  the  student  is  required 
to  he^  a  record  of  eaeh  attendanee.  Tlia 
time  aehedule  ia  a  hdp  to  the  student  in 
apportioning  his  time  to  the  experimenta 
in  the  course.  The  attendance  is  also  en- 
tered on  a  general  time  sheet  posted  in  the 
laboratory  for  purposes  of  laboratory 
record. 
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RvUs  for  Note-keeping.— The  prineipal 

rules  for  governing  note-keeping  are  as 
foUow-s:  The  notes  must  be  a  synopsis  of 
the  actual  work  performed  and  not  a  de- 
aeriptioii  of  the  ei^eriraent.  They  must 
be  entered  in  pencil  at  the  time  when  the 
experiment  is  performed,  and  in  nceordance 
with  a  simple  form  adopted.  Also,  they 
must  be  acotHnpanied  by  diagrams  illua* 
trating  the  work,  and  systematic  t-abnlac 
tions  of  the  otnervations  made  in  the  ex* 
periments. 

The  ExperimtHts  Performed  by  ^ 
Medical  atudent$.—l^tdi  student  performs 
twenty-five  experiments,  twenty  of  whicli 
are  presfribod  and  five  of  which  he  himsi^lf 
selects  from  the  remaining  experiments  on 
the  eoorae-list  The  preseribed  experi> 
ments  have  been  selected  for  the  purpose 
of  illustrating  the  important  principles 
of  physics  which  are  of  value  in  the  study 
and  praetiee  of  medicine.  These  <»peri- 
mentB  are  divided  between  medianics,  heat^ 
11  gilt  and  electrieity.  The  prfsent  list  is 
as  follows: 

Mechanics  and  heat: 

1.  MMntranMnt  «f  diKtanew,  incb  sad  mllU* 

Ulster  fir.il(>?i. 

2.  Meuaureinent  with  Die  vernier. 

9.  M«aRurcniait  with  mlipera  and  micronMtcr*. 

4.  The  baroflMter;  Tedncing  the  readiiig  to  aero 
tcnpprature  C 

6.  Tin-  aiKilvtical  balaaeej  writing  hf  dWlngs 
and  intcrpolalion. 

6.  The  Mobr  balance;  density  of  Uqiiidt. 

7.  T1i<  thermometer}  ooneetion  of  the  boiling* 
point  mark. 

Light : 

8.  Focal    lenf^th   of   a   eonrcx   lent  (three 

methods ) . 

9.  Focal  length  of  a  concave  mirror  (three 
nethodsy. 

10.  MicRMoope;     magmfying     power  (two 

methoda). 

11.  Mieroeeop*  objective*;  teate  for  epberieal 

and  chroTTintif  aberrntiorm. 

12.  The  H|M.H!Lroiueter  i  complete  adjustment. 
1.*).  Tlie  <<[>ertrometer;   nwMnreami  of  the 

angle  of  a  priun. 


14.  Tlie  Nj)<'ftroi«»'<>pe ;  »peftra  of  mclaU. 

15.  The  apectroacope;  abaorption  spectra  of 
liquid*. 

Eleetrieity: 

16.  lleuAuremeat  of  tcdetance  bgr  tbo  sulMti* 
tutioD  method. 

17.  Meaavreinent  of  redatanee  by  tbe  differ- 

(IK  I'  of  potential  method. 

18.  MeaauremeBt  of  reaiatance  by  the  Wheat- 
atone  brldge>. 

10.  Moa^'iii'oincnt  of  electromotiTa  fona  hf  the 
high  rei«iHtanv«  mHhod. 

80.  Hcaattnnent  of  enrreut  by  tbo  vditmctrr 
•ad  the  ammeter. 

Approxiraatfly  IGO  niedioal  sIikI- nts 
take  the  laboratory  course  each  year.  On 
aeoonnt  of  this  large  number  it  has  been 
found  neeeasary  to  divide  the  elaas  into 
four  soction.s,  which  attend  the  laboratory 
on  diHerent  days. 

5T8TEJC  OF  IKSfKUCXIOK. 

Time  for  completing  experiments  can  be 
economized  by  proper  direetioii  of  the  in- 

stnictor  in  oharge  stid  by  prop«»r  appli- 
ances. In  the  present  case,  twenty-tive  ex- 
periments are  performed  in  thtrty-six 
hours,  which  is  letfs  time  than  is  generally 
allotttd  to  that  number  of  e.Nperiiiir>nt<.; 
yet  perfectly  satisfactory  work  is  done  by 
the  medical  students.  This  result  is  ac< 
compliahed  by  the  system  of  instruction  «m- 
ployed,  which  is  as  follows:  To  each  ex- 
periment is  HRKigned  a  special  tiihle  in  the 
laboratory  on  which  i.s  permanently  kept 
a  set  of  the  requisite  apparatus.  After  the 
stadents  hsTe  attended  the  introductory 
le^'tnn*  they  cro  from  one  experiment  to  an- 
other until  they  have  completed  the  list. 
During  the  periods  of  laboratory  work, 
there  is  one  instmetor  to  about  every  tea 
medical  students,  who  is  constantly  gi'^dnf 
instrni'tion  and  directing  the  work. 

Experiment  Z>irfciM>iw.— Typewritten  ex- 
periment direetimiB,  concise  and  ilhistrated 
by  diagrams,  are  used  also,  and  so  placed 
on  the  tables  that  stodents  may  ea^ly  re* 
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fir  to  them.  Thp  text  of  each  experiment 
directiou  is  diviiled  into  two  parts,  each 
part  being  subdivided  into  lemal  i»arar 
graphs,  as  follows: 

Fii-st  part : 

(a)  Object  of  the  experintent. 

(h)  Thcorjr  and  g«Mfr«l  •xpluatioii  of  the  ex.- 

porinK'nt. 

(c)  Description  and  explanation  ol  npparalua 
naed. 

(d)  Sources  of  arnir,  pnesatioM,  «to. 

Second  part : 

(e)  I'ractical  inHtructions,  giving  nietlio<l  in 
d«t*U. 

if)  Example,  showing  the  form  of  *oity  of 
notes  required  in  the  notebook. 

{g)  lhqiIuiBti»i7  notes,  r^ereDcea,  etc. 

OENESAL  UTILITT  OP  THE  0OUB8E  IN 
KBDIdNE. 

The  course  is  of  vahie  to  the  student  99 
a  Tneans  of  utidorstniuliii*:  the  trreat  prin- 
ciples of  physics  that  are  intimately  I'e- 
lAted  to  medicine.  It  has  also  an  additional 
educational  value  of  a  more  general  nature. 
Rome  of  the  feachinfrs  of  the  physical  labo- 
ratorj'  are  enuniernted  hi  low.  No  ar^niicnt 
is  necessary  to  eiupiiasi^e  llieir  importance. 

The  ezpo^menta  abow: 

1.  The  necessity  of  workillig  witll  method  «n>d 
with  deliberation. 
2*  The  value  of  preeteton  end  the  coat  of  cire- 

3.  The  necessity  of  talking  every  factor  of  an 
experiment  into  eomldcretion  and  of  etteehfng 

proper  iniportanrf  nnrl  sifrnifioancc  to  each. 

4.  Tlie  liiibilii.v  cii  mai(.ing  mistakes  iu  mctlioil 
and  errors  in  manipulation. 

5.  The  limitation))  of  Meuimejr  in  both  experi- 
menter and  inKtruroent. 

6.  The  »ignificancc  with  re.H]  »^  i  i<>  menklnd  of 
phyitieal  propcrtips.  forces  and  lawn. 

These  important  points  arc  broiipht  to 
the  notice  of  the  student  by  even  a  short 
eonree  of  quantitative  experiments  in  phys- 
ies,  and  we  maintain  that  in  no  other  way 
are  they  shmvn  with  sueli  clearness.  The 
medical  student  is  apt  to  shght  his  gen- 
eral scientific  training  and  to  devote  hia  en- 


tire  euerg:ies  to  acquiring'  only  that  tech- 
nical Icnowlcdge  which  he  considers  will  be 
of  'practical*  use  to  him  in  his  profession. 
Thorough  technical  knowledge  is  necessary, 
hni  scientific  training  is  equally  important, 
for  only  through  it  can  technical  kuuwl- 
ed^  be  applied  to  advantage.  Medicine 
is  eveiy  day  becoming  more  of  an  exact  sci- 
pnce.  Thosp  of  its  departments  in  wliich 
progress  has  been  rapid  have  demanded 
and  veenved.aid  from  physics,  ehemistvy 
and  bi(dog7. 

PBACTICAL  UTIUTY  OK  THE  COURSE  IN 
HEMCINB. 

The  laboratory  course,  besides  teaching 

scientific  methods  and  fundamental  laws 
of  physics,  has  also  a  value  that  is  distinetly 
practical  for  many  piiysieai  instruments 
are  used  in  medidne.  The  phjsieian  and 
the  surgeon,  moreover,  arc  constantly  ciiUed 
upon  to  devise  special  appliances,  (leuiiiiid 
ing  of  them  a  knowledge  of  physical  mauip- 
ulataou  and  eonstru^ioD  tliat  ean  be  ao^ 
quired  only  in  the  laboratory. 

A.s  iiiedieino  hecomes  more  of  an  exact 
science,  the  tests  used  in  the  diagnosis  of 
diseases  must  be  quantitative,  requiring 
instruments  of  precision,  having  scales, 
^  verniers,  micrometers  and  other  measuring 
dovieos.  Siieh  instruments  are  used  in 
medicine  for  the  purpose  of  obtaining  exact 
results.  Some  of  these  are  enumerated  be- 
low: The  thermometer  is  one  of  the  most 
e<uistant!y  used  instruments  in  meilieal 
pnu'tice.  Clinical  thenuumcters  are  UHcd 
for  determining  body  temperature,  where 
an  accuracy  of  at  least  one  fifth  of  a  degree 
is  required;  yet  frequently  they  are  found 
to  have  errors  nf  n  whole  dccrrec.  the  ehief 
source  of  error  being  due  to  gradual 
change  in  the  glass.  It  is  therefore  im> 
per  i  \  that  the  physician  should  have 
a  thorough  wientifie  nnderstanding  of  this 
important  instrument  and  the  modes  of 
testing  it.    To  the  mieroaeope  ifl  due  the 
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greatest  udvauccmeut  in  inediciue.  It  has 
htxu  ihti  iueaiis  of  discoveriug  bacteria  and 
diowing  the  miuitle  eells  of  the  body  tis- 
sues.    Accurate  medi«al  diaguons  now  re- 

quiifs  that  tho  baoteria  and  cells  must  bo 
counted  and  measured,  demaudiiig  of  the 
physieivt  b  fnrtber  impioma«Bt  of  this 

essential  instniment.     The  spectro  ■  4  ^ 
has  been  u.si-d  iwently  fur  the  analysis  of 
blood  and  presents  a  field  for  medical  dis- 
coveiy. 

Many  phyrieal  instrtuneiita  luva  been 

adapted  to  the  uses  of  medieute  and  bave 
htM»Ti  frivcn  Kjux'ial  naiiifs. 

The  cyrtouieter  for  uieasuriug  the  curves 
of  tbe  ebest,  and  tbe  teatheaiometer  for  de* 
termining:  the  sendtiventts  of  the  Bkui,  tbe 
cardiomtter,  and  the  pelvimeter  are  all 
only  calipers  of  different  designs.  Hy- 
drometeiB  and  oertain  graduated  vessels 
are  called  laetometers,  saccharometers,  or 
alhuminametprs  to  indicate  their  sptcial 
uses.  The  spirometer,  which  measures  the 
capacity  of  the  lungs,  is  usually  a  modified 
form  of  gaa  meter.  Tbe  apbysmograpb, 
which  records  tlie  pressure  of  the  hlood,  is 
8  refri^terin?  pressure  gau^.  Tbi'  bi^mo- 
gl(»binonieter,  for  measuring  the  amount 
of  biemoglobm  in  tbe  blood,  dependa  on  a 
pbotometric  comparison.  In  general  snr- 
piTy.  levers,  screws,  olanips.  pumps  and 
other  mechanical  devices  are  used  in  many 
forms.  In  orthoptedic  surgery  in  partie- 
ular  complicated  meebaniea]  appliances 
arv  employed.  These  consist  of  clanips 
brnpP5?  and  screws  which  are  ])ut  tntretlier 
in  a  variety  of  combinations.  A  special 
appliance  is  often  required  for  eadi  ortbo* 
pecdic  case,  requiring  of  fb?  surgeon  a 
knowledge  of  tbo  principles  of  mechanics. 

In  the  study  of  the  ear  the  tuning  fork 
is  naed  for  producing  uniform  waves  of 
sound,  and  tbe  aeomneter  tot  measuring 
tho  nfutcness  of  hearing,  the  manometer 
iuid  t)ie  otoscope  for  obwrvin-j"  and  testing 
the  mobility  of  the  aural  membranes.  In 


the  study  of  the  ^e  a  special  photometer 
is  used  for  determining  sensitiveness  to 
Irg^t,  the  ophtfaalmometer  for  measuring 

corneal  images,  tbe  perimeter  for  measur- 
ing the  field  of  vision,  and  the  astigmom- 
ttcr  for  determining  the  amount  of  astig- 
matism. 

Applications  of  Elect  i-icity.— The  appJi- 
ratioii.s  of  electricity  iu  medi'-ino  are  in- 
creasing daily.  In  eiectro-therapeutics  tbe 
direct  and  alternating  currents  Taam  been 
used  for  many  years,  and  zeeently  Ae  higb 
voltape  discharge  from  tbe  static  machine 
has  proved  valuable  for  the  treatment  of 
certain  diseases.     Electricity  is  used  for 

caaterisatiim,  for  eradieating  tomota  hy 

electrolysis,  and  for  illuminating  tbe  in- 
terior of  the  body  in  surgical  operations. 
It  is  used  in  the  production  of  X-rays, 
which  are  constantly  employed  in  boUi 
medical  and  surgical  diagnosis.  No  little 
electrieal  kimwlcdpe  is  required  to  operate 
X-ray  apparatus.  This  knowledge  must 
be  practical  as  well  as  theoretical.  In  per- 
forming tbe  eleetrieal  experiment  in  the 
phj.'sical  laboratory  tbe  Student  uses,  and 
becomes  familiar  with,  various  kind  of  bat- 
teries, different  types  of  galvanometers,  re- 
sistance boxes,  switch  keys,  and  various 
other  forms  of  electrical  apparatus.  Somt 
of  this  apparatus  is  always  encountered 
when  an  electrical  current  is  used.  These 
are  but  examples  showing  the  practical 
utility  of  a  labcratoiy,  coarse  of  physics  in 
niedicine. 

In  Condnsion. —  The  study  of  medicine 
is  long  and  difficult,  especially  when  two 
years  of  hospital  senrice  are  superadded 
to  the  course  before  private  practice  is  be- 
inin ;  yet  if  a  laboraton'  course  ff  pbvs-"? 
can  be  made  of  much  value,  the  short  time 
spent  OD  it,  for  example  tblrty-mx  boui^ 
seems  a  eompaiatively  small  part  of  flie 
three  or  four  years  of  stttdy  that  are  re- 
quired in  medical  schools.  In  1890  the 
total  amount  of  work  demanded  of  me<iical 
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students,  in  order  to  (inalify  for  tbe  M.D. 
degree,  in  2C  out  of  the  156  institutions 
in  the  Uiuted  States  was  'over  4,000 
hours.'*  Inaamucii  m  the  minimum  re* 
qiuiement  established  hy  the  Association  of 
American  Mcdicnl  r  lliMTf.^  in  June,  1899, 
was  'at  least  3,300  hours.'  it  can  be  as- 
sumed that  the  26  colleges  mentioned  above 
include  the  institutions  of  highest  standing. 

A  laboratory  course  of  physics  of  36 
hours,  suoh  as  the  one  given  at  Cnlmnbia 
University,  represents  less  than  one  per 
cent,  of  the  total  work  required  on  the 
4^000  hour  baaia. 

C.  G.  TsOWBBIDaE. 

Physical  Lasobatoby, 
OoLniKA  Uiartmtrtt  N.  Y. 


BOMB  PRELIMiyARY  EXPERlilEyTS  O.V  THE 
MOTIOX  OF  10X8  IS  A  VARYIXQ 
MAQJtBTlC  rtSW. 

The  exppriments  described  below  were 
suRpested  by  the  negative  results  of  V. 
Cr^mieu's  search  for  a  force  acting  on  a 
statie  charge  in  a  varying  magnetie  iield.t 
The  scheme  of  the  Cr^mieu  experiment 
may  be  briefly  deseribed  by  the  statement 
that  a  disc  which  was  charged  to  a  high 
potential  was  suspended  in  the  field  of  a 
strongly  excited  electromagnet.  Upon 
brenking  the  current  the  disc  should  have 
experienced  a  force  in  accordance  with  the 
Maxwell  equation 


The  quantity  of  electricity  that  can  be 

placed  on  a  body  of  considerable  dimen- 
sions is  comparatively  small,  so  that  in  the 
case  of  the  Cremieu  experiment  c/m  was 
ft  small  quantity. 

It  occurred  to  me  to  use  tHe  n^atiTely 
charged  ions  in  an  ionized  gas  as  the  car- 

* '  Education  in  the  United  StatM.'  M.  M. 

Butter. 

t  Cremieu,  A»mle9  de  Chemie  et  Fht/tiqitt,  7th 
8eri««,  J.,  24. 


riers  of  the  static  charge;  in  the  case  of 
ii>ns  c/m  is  very  larfre.  being  abnitt  4  XlO'^ 
£.S.  An  ion,  because  of  its  high  cliarge, 
should  move  with  considerable  vdodty  in 
a  varying  field  of  moderate  strength.  For 
the  purpose  of  showing  the  tlieDrf  tical  miv^- 
nitudc  of  such  ionic  motion  in  such  a  iield 
I  will  assume  an  ideal  ease.  Suppose  that 
A  eylindriesl  vessel  is  placed  in  a  coil  of  a 
few  turns  thnmgh  which  is  passing  an  oscil- 
latory current  of  high  frefiuency.  Assume 
that  there  is  a  complete  vacuum  ex- 
cept for  one  negative  ion  which  at  the 
initial  time  is  at  rest  at  a  distance  r  from 
the  center  of  tlie  cf'il.  The  ion  will  he  acted 
upon  by  a  force  the  direction  of  which 
will  be  a  circle  of  radius  r  about  liie  mag- 
netic center  of  the  coil.  Negleetiog  the 
centrifiiL'al  acrclcratioii  and  the  eh;inL'e  in 
apparent  iimss  due  to  its  motion,  if  the 
maxiiiiujii  titreugth  uf  llie  field  ut  the  posi- 
tion of  the  ion  ip  100  C.O.S.  and  the  fre- 
quency is  10*.  it  nmy  be  ahown  that  the 
ion  would  execute  a  harmonic  oscillatory 
motion  in  a  circular  path  around  the  center, 
with  a  maximum  displacement  from  the 
position  of  rest  of  20  cm.  and  a  maarimTini 
velocity  of  13X10'  cm.  per  spcond. 

Since  for  the  purpose  of  experiment,  it 
is  desirable  to  have  ions  in  abundance  and 
a  rapidly  varying  magnetie  field,  I  have 
made  use  of  the  well-known  electrodeleas 
discharge  in  the  Tesla  oscillatory  field,  as 
in  this  form  of  discharge  the  gas  is  highly 
ionised  and  the  field  is  of  high  frequeniqr. 
In  the  actual  phenomena  the  amplitude 
is  of  course  many  times  smaller  than  that 
calculated  above.  The  ions  probably  move 
but  a  riiort  distance  and  are  then  stopped 
by  collisions  with  the  molecules,  produ- 
rintr  by  the  eollision  many  ntlier  ions  \vln(»h 
by  impact  produce  yet  others  and  thus  the 
effect  acciunulates  until  a  strong  current, 
the  ritig  disehatge,  it  produced. 

To  demonstrate  by  experiment  that  some 
such  motion  actually  exists  I  have  made 
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use  of  a  miniature  anemometer  similar  to 
those  I  have  uwd  to-ahoiw  the  owUlatoiy 
motieii  of  the  air  in  a  Btationary  sound 
wave.* 

The  anemometer  possesses  t)ie  convenient 
property  of  rotating  in  one  direction,  what- 
ever may  be  the  direction  of  the  particles 
aeting  upon  it,  so  that  an  oscillatory  motion 
of  the  ions  shonld  prntlnfp  nttntion  pr^ 
vided  their  amplitudes  of  oscilliition  are  at 
least  as  great  at  tiie  radius  of  the  cups. 


Tlie  nrrantreTnoiit  of  the  apparatus  was 
as  follows :  Four  large  twenty-liter  Leydeu 
jars  were  ioined  two  in  parallel,  the  inner 
coatitifis  of  ea«li  pair  being  connected  with 
thi'  sjiark  pap  and  tin-  mitcr  cfKitintrs  with 
the  coil  B.  Within  this  coil,  which  cou- 
aiated  of  eighteen  tuina  of  coarse  wire,  'ivaa 
placed  a  cylindrical  i^ass  veasel  g,  5^  cm. 
in  diameter.  Tl»e  vessel  wa.s  in  permanent 
fonnfvtinn  with  a  Tn<^rr«iiry  air  |iuitip.  A 
miniature  anemometer  A,  couHi.sting  en- 
tirely of  glass,  was  monnted  on  a  needle 
point  ao  aa  to  turn  with  prcai  freedom. 
The  nnprriAniftor  wns  cm.  in  dirtnu^ter 
and  the  cups,  which  were  half  cylinders, 
were  eaeh  2  cm.  long  axid  6  mm.  in  diam- 
eter.  Between  the  coil  and  the  vessel  waa 

*  Am«r.  Jour.  Sc.,  Febnuiiy,  IMS. 


placed  a  Faraday  cage,  which  was  made  by 
attaching  narrow  strips  of  tin-foil  on  a 
glass  cylinder  so  tliat  the  strips  were  per- 
pendicular to  the  [tlano  of  the  euil.  Tliis 
was  found  to  shield  the  vessel  very  well 
from  extemal  deetnwtatie  effects.  The 
jam  were  charged  by  a  large  induction 
'■"il  excited  by  an  alternating  current  of 
ii'ffy  complete  perimis  per  second.  The 
ii-iigth  of  the  spark  gup  wu8  11  mm.  When 
the  proper  degree  of  ezhaustioii  was  ob- 
tained, upon  the  paasage  of  the  iqiarks,  the 
white  rincr  discharge  was  produced  and  the 
anemometer  rotated  in  the  direction  of  the 
convex  side  of  the  cups. 

The  experinients  are  given  below:  For- 
w  nrt}  rotation  signifies  rotntion  in  the  direO' 
tion  of  the  convex  side  of  the  cups. 

1.  Pressure  3.6  cm.  mercurj%  A  faint 
red  light  in  veasel.  Anemometer  does  not 
r«ttate.    Vessel  cool. 

2.  Pressure  1.1  mm.  The  red  light  deeper 
and  stronger.  The  anemometer  does  not 
rotate.   Vessel  cool. 

3.  Pressure  .64  mm.  The  white  ring  dia* 
rharpe  i*<  olitained.  Anemometer  rotates 
forward  about  two  revolutions  per  second. 
The  vessel  becomes  very  hot. 

4.  Pressnre  .17  mm.  The  anemometer 
rotates  forward  hut  not  so  rapidly  as  in 
experiment  3.  After  the  inlerruption  of 
the  Tesla  current  the  anemometer  rotates 
backward.  If  the  current  is  kept  on  for 
some  time,  especially  when  the  vessel  is 
\\Tapped  closely  in  paper  to  confine  the 
heat,  the  walls  of  the  vessel  become  nearly 
us  hot  aa  the  vanes  of  the  anemometer  and 
the  anemometer  rotates  but  very  little 
backward. 

5.  Pressure  .058  mm.  Immediately  on 
the  appearance  of  the  white  eleetrodeless 
discharge  tiie  anemometer  rotated  back* 

ward.  Upon  wrapping  the  ves.sel  with  felt 
or  paper  to  confine  the  heat  the  following 
is  observed:  When  the  current  i.s  turned 
on  the  anemometer  rotates  at  fint  back* 
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ward;  after  a  abort  time  it  turns  more 
slowly,  atopa,  and  then  rotatea  forward. 
This  can  be  continued  bat  a  short  time  as 

the  tt  inpcrntnre  becomes  80  hifpi.  as  to  en- 
danger the  anemometer. 

G.  Pressure  .024  mm.  The  anemometer 
rototed  baekward,  hot  when  the  Teasd  was 
wrapped  with  a  non-conductor  of  Ir'uI  it 
rotated  forward  as  in  experiment  5. 

7.  Pressure  .0017  mm.  The  electrode- 
less  diaeharge  was  not  obtained  and  the 
anemometer  did  not  rotate.  Voael  re* 
mained  cool. 

8.  In  the  experimenta  1  to  7  the  distance 
from  the  outer  edge  of  the  anemometer 
cups  to  the  walls  of  the  vessel  was  about 
1  cm.  Another  ves^sel  wa-s  used  also  in 
which  the  cups  were  much  nearer  the 
walls.  With  this  the  haclcward  rotation 
wss  much  atroDger  in  all  eases.  The  pres- 
sure at  which  the  backward  rotation  was 
first  obtained  was  mneh  higher  than  in  ex- 
periments 4  to  7. 

9.  In  this  operiment  the  vessel  oon- 
tuned  a  small  mill  whidk  was  similar  in 
rcTis-imr-tion  to  the  anomoniotpr.  excepting 
it  had  flat  vanes.  This  did  not  rotate  at 
any  degree  of  ezhanstion  in  the  strongest 
discharge  that  eould  be  obtained. 

10.  A  much  larger  vessel  was  used  for 
this  experiment.  It  was  12  cm.  in  diam- 
eter and  the  anemometer  was  but  3  cm.  iu 
diameter,  ao  that  the  distsnoe  between  the 
walls  and  the  enpa  was  4 J  cm.  The  rate 
of  rotation  was  surprisitifrly  frreat,  attain- 
ing a  velocity  of  forty  revolutions  per  sec- 
ond. At  no  degree  of  exhaustion  did  the 
an«nometer  rotate  bsekward.  This  indi- 
cates that  at  this  great  distance  oni.) 
between  the  walls  and  the  cups  tliere  is  no 
radiometer  effect  It  is  perhaps  desirabl? 
also  to  mentiom  fliat  a  Yessel  wss  eon- 
strueted  having  two  anemometers,  one 
above  the  other,  mounted  with  the  convex 
sides  turned  in  opposite  directions.  At 
the  proper  degree  of  exhanstion  these  ro- 


tated in  opposite  directions,  each  turning 
in  the  direction  of  the  econrex  side  of  its . 

eups. 

The  backward  rotation  appears  to  be  due 
to  the  heat  interchange  between  the  convex 
side  of  the  cups  and  the  walls  of  the  ves- 
sel, beeanse:  (1)  By  experiment  4,  the 
anemometer  is  acted  on  by  a  force  driving 
it  backward,  which  pei-sists  for  some  lime 
after  the  current  is  interrupted.  This  force 
is  much  less  when  the  eups  and  the  vessels 
readk  nearly  the  same  temperature.  (2) 
By  experijuent.s  5  and  6,  the  backward  ro- 
tation is  only  obtained  when  there  is  heat 
interchange  between  Uie  cups  and  the  walls. 
The  effect  of  wn4>ping  the  vessel  with  a 
non-condtictor  of  lieat  is  to  make  the  inner 
surface  of  the  walls  nearly  as  hot  as  the 
eups  of  the  anemometer.  WhMi  this  condi- 
tion is  obtained,  the  badnrard  force  nearly 
disappears  and  the  fonvard  force  due  to 
ionic  motion  predominates. 

This  backward  force  appears  to  be  a  true 
radiometer  effect  nnce  it  inomses  aa  the 
vaeuum  beeomes  high^.  In  eq>erimenta 
3  and  4  the  distance  from  the  cups  to  the 
Willis  is  probal)ly  prrcater  than  the  mean 
free  path  of  tiie  molecules  and  the  radiom- 
eter effect  is  small.  Jn  experimrat  8  the 
radiometer  eflhct  is  stronger  and  appears 
at  a  higher  pressure  as  the  cups  are  nearer 
the  walls  and  the  mean  free  molecular  path 
neeessavy  for  a  radiometer  effect  is  shorter. 

We  may  regard  the  molecule  from  which 
the  negative  ion  has  been  separated  as  a 
carrier  of  a  positive  charge,  and  so  it  also 
will  be  acted  upon  by  the  varying  magnetie 
field.  Its  vdoeitjr  and  amplitode  will  be 
much  less  than  that  of  the  ncpative  ion. 
The  amplitudes  will  be  inversely  propor- 
tional to  the  square  roots  of  their  masses, 
flinee  the  energy  ia  the  same  in  both  caaea. 
Tf  their  amplitudes  are  of  the  same  ordw 
of  magnitude  as  the  radius  of  the  eups, 
the  positive  ions  will  act  on  the  anemometer 
also. 


Digitized  by  Google 


866 


aClBNCE. 


[M.IL  7411..  XV.  Ho.m. 


There  arc  thus  two  opposing  forces  act- 
ing on  tlie  anemometer,  tiie  one  dne  to  tike 

motiou  of  the  ions  and  the  other  due  to  the 
transfer  of  heat  from  tlu'  centers  outward. 
The  direction  of  rotation  depends  upon 
which  of  these  forces  is  in  excess.  No  at- 
tempt has  yet  been  made  at  qnanlitative 
measurements,  altliou^  each  measure- 
ments could  prohahly  be  made  by  a  tor- 
sional suspension  of  the  anemometer  in  a 
Teasel  a«  large  as  that  deaeribed  in  experit 
ment  10. 

It  is  my  hope  in  the  near  future  to  in- 
vestigate a  possible  difference  of  potential 
between  the  walls  and  the  center  of  the  Tea> 
ael,  and  also  to  study  the  moti<m  of  the 
cathode  rays  in  a  Tesla  field. 

In  addition  to  furnishing  direct  support 
to  the  ^laxwell  equation,  the  experiments 
may  be  of  some  valne  from  their  bearing  on 
the  electron  theory  electricity.  The 
electrodeless  discharg:e  consists  of  a  rapidly 
alternating  current  of  electricity  similar  to 
that  which  woidd  be  produced  in  a  metal 
ring  plaeed  within  Uie  eoil.  It  thna  ap- 
pears thnt  such  current  is  nt  Iprist  accom- 
panied by  ionic  motion  even  if  such  motion 
does  not  constitute  the  current  itself. 

Bbmen  Bxm 
OdrmraEir,  FArtiarjr  17,  1902. 

TEH  raOPWAL  LABOBATOWr  AT  MIAMt» 

FLORIDA* 

TiTR  extent  to  which  the  pr<>vprnnient  of 
the  United  States  is  making  provision  for 
seientifle  investigation  in  connection  with 
tlie  work  of  its  various  departments,  not* 
Hbly  tliat  of  the  Bureau  of  Plant  Industry, 
is  a  matter  of  congratulation.  To  scientitic 
workero  especially,  it  is  a  gratifying  fact 
that  the  laboratories  established  primarily 
for  the  study  of  plant  diseases  and  other 
subjects  of  a  practical  nature  are  being 
thrown  upen  to  investigators  of  widely  dif- 

*  Read  before  the  Michigan  Academy  of  Science, 
llarab  27,  190e. 


ferent  aims,  their  facilities  being  freely 
placed  at  the  disposal  of  atadenta  engaged 
in  any  line  of  rrsearch  whatever.  One  of 
thes<^,  the  Tropical  Laboratory'  of  the 
United  States  Department  of  Agriculture 
has  been  established  ao  recently  and  offeit 
Boeh  exeeptkmal  advantagea  that  ita  loea> 
tion  and  facilities  should  be  widely  known. 
This  lnhorator>%  located  at  Miami,  Fla.,  in 
Ihyy,  was  formally  established  under  its 
present  name  in  1902.  After  the  diaeonrag' 
tng  failnre  of  mneh  of  the  experimental 
work  at  Enstis,  Fla.,  occasioned  by  the  dis- 
astrous freezes  of  1894r-95,  it  became 
apparent  ^at  another  plaea  moat'  be 
sole<-ted  less  subject  to  diutttie '▼ieiasitiidei^ 

and  thus  far  there  i.s  every  reason  to  believe 
that  the  location  now  chosen  will  admirably 
fulfil  the  requirements  for  such  a  station. 

Miami  is  situated  a  litfle  south  of  the 
twenty-sixth  parallel  of  latitude,  in  direct 
communication  with  the  north  by  rail,  and 
with  Nassau,  Havana,  and  Key  West  by  the 
Peninsnkr  and  Ooeidental  Steanwhip  Line. 
The  city,  only  a  few  miles  from  the  Eva^ 
glades,  is  healthfully  built  on  the  crnl 
breccia  which  forms  the  underlying  rock, 
and  looka  ont  on  Biaeayne  Bay,  landloelnd 
by  the  northeastern  extension  of  tiie 
Florida  Kej-s.  Its  delij^litful  climate,  per- 
mitting all  sorts  of  outdoor  study  and  ex- 
ploration in  midwinter,  is  not  the  least  of 
ita  many  advantages.  The  labomtory, 
situated  a  mile  south  of  town,  is  easily 
reached  in  ten  minutes  by  wheel  r.ver  a 
smooth  rock  road.  Six  acres  of  land  belong 
to  the  atation,  npoa  wldeh  experim«ita  in 
aeelimaliaation  and  plant  breeding  are  in 
progress.  The  iBboratory  buildin?  is  a 
plain  but  substantial  and  weH-arranged 
stmetnre,  with  office  and  library  in  wMeh 
are  shelved  upwards  of  two  thousand  vol- 
umes, includins"  pamphlets  and  periixiicals, 
among  which  are  the  Botaniaches  Central- 
blatt,  BotmisiA^r  Jl^rubtncht,  Sciexcb, 
the  Botomoal  QatetU  and  other  eorrent 
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literature,  larirely  botanical  and  horticul- 
tural. The  director's  private  laboratory  is 
equipped  for  ebemieal,  ntieroaeopical  and 
baeterielogical  work,  and  a  siniilarly  eita- 
Rted  room  is  fitted  up  for  the  laboratory 
assistaut.  A  well-lighted  room  with  tables, 
sink,  gas  coniiMtMHoa  and  other  eauven- 
ienees  ia  reserved  for  die  use  of  iimstiga* 
tors,  !)U(1  (lurini^  the  past  year  several  rep- 
resentatives of  northern  universities  have 
availed  tliemselvea  of  the  privileges  thus 
offered.  The  dIrMtor,  PxofeoMr  P.  H. 
Rolfs,  has  extended  every  possible  coui'tesy 
to  myself  and  others,  and  has  made  the 
conditions  for  work  well-nigh  ideal.  Al- 
though his  time  is  very  fully  occupied  with 
investigations  and  experimental  work,  it  is 
Ilia  expressed  wisli,  in  accordance  with  the 
liberal  policy  of  the  Bureau  of  Plant  In- 
dnstiy,  that  qualified  investigators  should 
avail  themselves  freely  of  the  priyileges  of 

the  laboratory. 

The  work  now  in  progress  at  the  Tmpieal 
Laboratory  includes  a  continuation  of  ex- 
periments intermpted  at  Enatia,  and  many 
others  whieh  cannot  be  deseribed  here. 
The  production  of  hybrid  ornnires  with  a 
view  to  obtaining  a  variety  that  is  hardy 
and  at  the  same  time  poaaoased  of  other 
desirable  (lualities,  the  breeding?  of  refined 
strains  of  the  pineapple,  aediniatization  of 
promising  varieties  of  mango  and  other 
fruits,  the  adaptation  of  Peruvian  com  to 
Florida  lands,  and  esperimental  eultivation 
of  forape  piant.s,  grains,  and  other  plants 
of  eeonomica)  value  from  all  parts  of  the 
globe,  constitute  a  portion  of  the  work  un- 
dertaken, no  amail  part  of  which  has 
reaehed  a  point  at  which  a  sm  cessful  issue 
may  be  hopefully  anticipated. 

Recurring  to  the  opportunities  offered  to 
etadents  of  biological  problems,  more  par- 
ticularly these  in  which  botanists  are  inter* 
est»'d,  there  are  certain  lines  of  work  spe- 
cially favorable  for  extended  study,  largely 
on  aecount  of  the  great  wealth  of  material 


always  close  at  hand.  One  of  these  involves 
further  investigation  of  climatic  influences 
in  determining  both  the  range  and  habits 
of  plant  species.  The  whole  matter  of 
aeclimatization  and  the  limits  "  i'hin  which 
given  varieties  are  capable  o£  normal  de- 
velopment is  of  aoob  obvious  eeonomieal 
importance  that  it  has  beeome,  as  already 
noti^d.  a  leading  subject  of  investi^ratiun  on 
the  part  of  the  liureau  of  I'lmit  Industry, 
but  the  habitji  and  structureti  u£  native 
speoieSfin  evident  adaptation  to  rainfalland 
other  factors,  though  SO  Striking  aa  to 
attract  the  attentitm  of  every  intelligent 
observer,  have  been  very  inadequately 
studied.  The  great  preponderanee,  in 
southern  Florida,  of  one  particular  mode  of 
adaptation  to  xerophytie  conditions  and 
the  partial  adoption  of  this  form  by  species 
not  yet  fully  adapted  to  Dieir  Surroundings 
suggest  one  of  the  many  fmitfnl  lines  of 
study  that  arc  ofTercd  here  under  most 
favorable  conditions.  Equally  iinpnrlant, 
and  duublles8  quite  as  promLsiug,  is  a  study 

of  soil  conditrans,  which  here  plainly  esart 

a  marked  and  even  determining  influttloe 
on  the  vefretation  of  particular  areas.  So 
apparently  simple  a  matter  as  a  demonstra- 
tion of  the  origin  of  the  'hammocks'  hss 
not  yet  been  aeeompUshed.  Their  inter- 
estiu!,'  ami  obvious  rcscnihlance  to  island.s, 
as  pointed  out  by  some  writers,  is  highly 
suggestive,  but  gives  no  aeoonnt  of  their 
aetnal  history. 

The  invcstipation  of  these  and  similar 
questions  will  naturally  be  accompanied  by 
a  more  extended  comparison  than  has  yet 
been  made  of  apeeifie  and  representative 
forms  common  to  southern  Florida  on  <me 
hand  and  the  West  Indies  and  more  north- 
em  regions  on  the  other.  Buch  a  comparison 
should  involve  mueh  more  than  a  mere 
enumeration  of  common  species.  Differ- 
ences of  form  and  habit,  requiriiif;  for  their 
observation  some  degree  of  expert  knowl- 
edge, must  be  noted  where  the  plants  are 
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growinfr,  sim-e  in  Tn«ny  fases  herbarium 
material  is  entirely  inadequate  for  the  pur- 
P08«. 

Withont  ftttratpting  fwther  enomenilion 

or  snfjgestion,  it  may  be  said  in  brief  tliat 
for  thf  stiitiy  of  tropical  and  semitropical 
pluutii,  both  nutive  and  introduced,  the 
investigation  of  habit  and  straetore  as 
adaptations  to  both  climatic  and  edapbic 
facti»rs,  and  the  demonstration  of  variom 
existing  facta  of  plant  distribution  as  a 
phase  of  geological  history  now  in  progress, 
the  Tropical  Laboratory  at  Miami  offers 
advantntr'^  thnt  can  hardly  fail  to  attract 
and  reward  earnest  students  for  years  to 
come. 

y.  M.  Spauhno. 

Ml\MT,  FUA., 

February  27,  1002. 

BBNRY  ilORTOV. 

Tnr,  (h^atb,  in  New  York  city,  ^!:ly  f). 
of  Dr.  Henry  Morton,  Pri>sident  of  the 
Stevens  Institute  of  Teclmology,  removes 
from  the  stage  one  who  cannot  be  replaced 
cither  in  the  field  of  his  work  or  in  the 
hearts  of  his  friends.  Nor  can  his  work  be 
fully  appreciated  by  any  one  man  or  by  any 
one  elaas  of  meo,  lo  Taried  has  it  been  in 
ciiaraeter,  in  its  fidda  of  actioii  and  in  ita 
specialization. 

Physicist  and  engineer}  ebemist  and 
edmator;  investigator  and  legal  expert; 
linguist,  editor  and  writer;  man  of  busi- 
ness and  philanthropist;  pioin  <  r  in  the 
reduction  of  the  art  of  the  mechanic  and 
inventor  to  a  professional  and  scientific 
form;  mechanic,  inventor  and  organiser 
and  administrator:  bis  many-sidedness 
neeessarily  precludes  alike  appreciation, 
correct  judgment  and  exact  quantitative 
measurement  of  his  life's  work.  Whoever 
studies  the  life  of  the  man  and  endeavors 
to  weigh  his  work  and  its  prodin  tisc  value 
to  the  world  will  at  least  conclude  the  iu< 
vestigation  impressed  with  the  conviction 


that  this  «as  the  rarest  of  ran?  cases,  that 
of  the  man  of  genius,  at  oucc  brilliant  and 
venatile,  and  fruitful  of  good  wotIcs  in 
many  departments  ordinarily  supposed  to 

be  far  separated,  as  vcx>ation.s,  hy  the  con- 
stitution of  the  liniiiaa  mind.  Hut  hei'  dity. 
environment  and  an  irrepressible  ambitiou 
oonspired  with  extraordinary  powers  to 
make  this  life  fruitful,  both  in  opportunity 
and  in  accomplislunent. 

Henry  Morton  was  bom  in  New  York 
city,  December  11,  1836,  the  son  of  the 
late  Rev.  Henry  J  Morton.  Rector  of  St. 
Jamc;'  Church,  Philadelphia,  and  the 
grandson  of  CoL  James  Morton,  a  patriot 
of  the  Revolution,  inheriting  strength  and 
talrat  from  earlier  generations  of  well- 
known  families.  Ho  wn<;  educated  St  the 
University  of  1'enn.sylvania. 

While  still  an  undergraduate  he  under- 
took with  classmates  the  translation  of  the 
l  amllel  text.s  of  the  famous  Rosetta  .Stone. 
Mr.  {.'.  R.  Hale  translated  the  Greek  and 
the  Demotic  texts  and  ftlortou  the  hiero- 
^yphics.  Toung  Morton  abo  made  the 
smooth  manuscript  and  Ulnminated  it  with 
a  skill  and  taste  which  prove*!  his  inherit- 
ance fmm  his  father  of  remarkable  artistic 
ability.  This  work  was  published  at  the 
suggestion  of  Henr>'  D.  Gilpin,  later  U.  S. 
.\ttorney-General,  and  was  e<lite.l  hy  Mor- 
ton, who  actually  repi-oduced  the  manu- 
script on  the  lithographic  stone  and  aU  iti 
illuBt  rat  ions.  The  extraordinary  task  wu 
conipleted  and  the  book  i.<5sned  from  the 
press  in  the  latter  part  of  the  year  1858. 
a  volume  of  172  pages  with  100  illustra- 
tions. The  book  remains  one  of  the  famous 
and  rare  works  in  its  department.  It  vrss 
eornmenfled  in  enthusisstio  tcnus  by  Bartm 
Humboldt. 

On  leaving  college,  Morton  delivered  Ae 
vnleilietnry  address  and  in  admirable  verse. 
His  talent  as  poet  continually  ciune  to  the 
surface,  even  in  later  years  and  in  the 
midst  of  the  most  engrossiDg  occupations. 
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He  entered  upon  the  study  of  law,  which 
he  soon  desnted,  eompelled  by  hia  indina' 
tion  towavd  the  ithysical  sciences,  the  study 
and  thp  praotiail  iiivi'stigation  of  %vTiioli, 
together  with  mechanical  occupations,  had 
been  his  habitual  amnaements  from  ehild- 
hood.  He  began  bis  life  w  eduoator  by  ae- 
ccpfing  u  lectureship  at  {hp  Episcopal  Acnd 
eniy  of  Philutliliihia,  bis  own  prepara- 
tory schooL  He  jimlautly  became  dis- 
tinguished aa  a  lecturer,  and  bis  elearaess 
of  demonstration  and  the  brilliancy  and 
ingenuity  of  hia  experiments,  at  the  time 
unprecedented,  continued  to  contribute  to 
his  fame  throngboat  his  life  and  were 
never  excelled,  if  ever  equaled,  by  later 
and  noted  scientific  IfctTirpr??. 

lu  1863  he  became  Professor  of  Chem- 
istry at  the  Philadelphia  Dental  College, 
in  1864  Seereteiy  of  llie  Franklin  Institute 
and  in  1867  the  Editor  of  the  Journ-il  of 
the  Franklin  Institute.  Meantime,  his 
public  lectures  attracted  enormous  audi- 
ences and  hia  ingenious,  original  and  tre- 
mendously impressive  experimental  illus- 
trations prnvp  him  a  statHliiiu:  lii-sidc  Tyn- 
dali  as  a  popuiarizer  of  scjeticc  and  per- 
haps placed  him  fairly  above  that  great 
genius  in  this  feature  of  his  lectures. 

As  editor  of  th(^  Journnl  of  thr  Franklin 
institute,  Morton  accomplished  an  admir- 
able work.  He  secured  the  contributions 
of  men  of  science  and  of  technical  and  in- 
fTnstrial  writt  rs  foremost  in  their  respective 
departmenlij,  and  his  journal  soon  com- 
manded the  respect  of  the  great  authorities 
on  both  sides  of  tiie  Atlantie.  This  peri- 
odical, founded  in  1826,  is  quite  as  well 
known  ahroad  as  at  home,  and  files  may  be 
found  throughout  Europe.  It  had  long 
b^n  aeeepted  as  a  leading  organ  of  teebnie- 
ally  applied  seienee;  but,  under  the  direc- 
tion of  the  younsr  and  active  and  talented 
man  now  coming  to  the  editorial  chair,  it  be- 
came still  more  Mridely  known  and  ex- 
changed with  the  important  seicntilic  and 


technical  periodicals  of  all  countries.  The 
Abbi  Moigno,  editor  of  Les  Monda,  the 
well-known  French  journal  of  sdence.  Dr. 
Pchellen  iitid  many  (ttlier  famous  men  of 
the  time  wei"e  among  Uie  friends  made  by 
the  young  editor  through  his  work  on  the 
Journal. 

In  18f)8,  Professor  'Morton  wns  Tnade  a  J 
uitcrim  Profes-sor  of  Chemistry  and  Phys- 
ics at  tlie  Uuivei"sity  of  Pennsylvania,  in 
the  temporary  absence  of  Professor  Fraaer, 
and,  in  18(39,  he  was  uivm  an  independent 
chair  of  chemistry.  In  tlic  latter  year 
he  took  part  in  tlie  work  of  the  U,  S.  Solar 
Eclipse  Expedition  and  obtained  excep- 
tionally fine  photographs  uf  the  eclipse. 
ITo  discoTcred  and  exphiincd  llie  cause  c  f 
the  bright  line  on  the  disk  of  the  sun  be^ 
side  the  edge  of  the  moon.  This  he  showed 
to  be  purely  a  photographic  phenom«ion. 
I  lis  work  attrncted  the  attention  nnd  c^itn- 
mendation  of  Airy,  De  la  Rue  and  otlier 
astronomers.  His  pen  was  prolific  of 
original  and  useful  papers  at  this  time,  and 
their  almost  invarialili'  reproduction  abroad 
testified  to  their  ;i(hiulted  value  among  men 
of  science  throughout  the  world. 

In  1870  came  Morton's  great  oppof' 
tunity.  By  bequest,  Mr.  Kdwin  A. 
S1r\ens.  of  TTdhdki'ii.  had  prnviih'd  for  the 
foundation  of  'an  institution  of  leai'ning* 
which  was  to  be  organized  for  the  benefit, 
particularly,  of  'the  youth  of  the  State 
of  N'ew  .Jersey.'  The  testator  and  his  ex- 
ecutors were  alike  without  any  definite 
idea  of  the  form  most  tlesirable  for  such  an 
institution.  Professor  Morton  was  eon- 
suited  and.  at  his  susfjeation.  the  trustees 
concluded  to  make  the  new  'instituticu  of 
learning'  a  school  of  meciiaiiic4il  engineer- 
ing. At  the  time,  as  Morton  pointed 
out,  there  were  strhools  of  civil  en«rineer- 
ing  practically  competent  to  supply  nil  the 
instruction  then  demanded  by  aspiiants 
for  admission  to  that  brandi  of  the  piu- 
fession  of  engineering;  but  there  were  no 
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schools  of  the  mechanic  arts  and  of  ine- 
chaniral  engineering,  while  the  require- 
ments of  the  rapidly  growing  industrial 
fliyBtem  were  eertam  to  mOn  an  early  and 
imperative  demand  for  professioiially 
trjiinod  mwhaiiioians  and  engineers.  This 
pmphecy  was  soon  shown  to  be  correct. 

Prerid«it  Mmttm  took  his  plaoe  as  the 
ht'ail  of  tlie  new  school  in  1870,  promptly 
Kelt  i  i,  d  his  faculty  and  organized  the  in- 
stitution, in  accordance  with  the  accepted 
plau,  in  187L  Its  success  was  instant 
and  the  thirty-two  yean  whieh  have 
elapsed  since  the  foundation  of  the  Stevens 
Institute  of  Technolopy  have  sceu  steady 
ptngreNS  in  numbers  and  in  quality  of  its 
alumni,  in  the  eharaeter  and  extent  of  its 
curriculum  and  in  the  amount  Di  fntttfol 
resi'Mn  li  and  valuable  engineering  data  ex- 
pen  luentally  obtained  through  the  able 
and  unintermitted  work  of  its  faculty.  It 
promptly  assumed  and  permanently  re- 
tninod  a  place  among  leading  professional 
schools. 

The  pr»ident  set  an  admirable  example 
of  enterprise  and  industry  and  his  life, 

frnm  this  time  on,  was  one  of  great  pro- 
ductiveness. The  administration  of  the 
college,  the  prosecution  of  experimental 
investigations  and  the  studies  oomp^ed 
by  calls  upon  him  for  testimony  in  the 
courts  as  nn  expert  in  the  departments  of 
applied  science,  in  which  work  he  soon  be- 
came, as  everywhere,  distinguished,  com- 
pletely put  an  end  to  his  public  lectures 
Hud  reduced  liis  aiitlioi-i^liip  to  a  niiinrnum. 
The  new  institution,  however,  was  always 
a  first  eonsideration  and  he  was  always 
ready  to  make  any  personal  saerifiee  to 
insure  its  successful  devcinpiiient. 

In  the  early  days  of  this  period.  Morton 
carried  on  his  scientific  researches  as  best 
he  could  in  the  midst  of  the  constant  calls 
of  duty  and  the  distractions  of  a  busy  life. 
He  studied  the  fluorescence  and  the  nb- 
8ori)tion  spectra  of  over  eighty  uranium 


salts,  publishing  results  on  both  sides  the 
Atlantic.  In  1873  ho  similarly  studied  the 
petroleum  products,  anthracene,  pyrene, 
ehryaene,  and  published  valuable  papers 
i  i'<rarding  them  in  the  j'ears  1872  to  1874^ 
lie  ilisi'overcd  'thalleriL-, '  and  its  niodifiei- 
tion  'petrolucene';  whicli  substances  have 
extraordinary  ihoorescent  pro()erties.  His 
inventiveness  wn.s  illustrated  in  everything 
undertaken  l)y  liiiii ;  but  one  of  his  most 
useful  devices  was  his  new  form  of  pro- 
jection lantern,  permitting  the  exhibition 
on  the  screen  of  a  great  variety  of  ex- 
periments which,  previdusly.  eouKl  nut  be 
satisfactorily  display«'d.  This  apparatus 
greatly  interested  Pi-ofessor  ilo&nan,  who 
visited  the  country  a  short  time  after  its 
produetion.  He  independently  discovered 
'flavopurpurin,'  thouirh  himself  erediting 
Auerbach  with  its  first  production.  It 
proved,  later,  that  Aueribaeh  made  'isopur- 
purin,*  a  mixture  of  antliraiiurpurin  and 
flavoptirpurin.  The  demands  of  expert 
work  led  the  young  chemist  and  physicist 
into  many  int^esting  and  often  important 
researches,  and  his  coolness,  courage  and 
entire  eonfidence  in  his  plans  and  processes 
were  often  strikinirly  exemplified,  as  by 
his  work  in  distillation  of  nitroglycerine 
and  in  conducting  investigations  involving 
the  employment  of  steam  at  above  twenty 
atmospheres'  pressure. 

Ills  expert  work  proved  a  lucrative  as 
well  as  an  attractive  and  interesting  fidd 
for  the  display  of  his  talents  and,  vastly 
more  important  from  his  own  point  of 
view,  it  gave  him  means  fi>r  promoting  the 
wuetxm  of  his  college  of  engineering.  He 
turned  back  into  its  treasury  probably  the 
ftill  equivalent  of  the  salary  of  the  pnsi- 
dent.  and  never  allowed  an  important  op- 
portunity to  advance  the  work  of  the  In- 
stitute to  pass  for  want  of  funds  when  he 
could  supply  them.  Besides  many  smaller 
and  ofteti  unnotieed  eoiitribtitions,  he  pro- 
vided, in  1880,  a  new  workshop ;  in  1883  be 
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organized  ai  his  owu  expeme  a  Departmeut 
of  Applied  Bleetrieily;  in  1888  lie  organ* 
ized  the  DepartUMDi  of  Engineering  Prac- 
tice, in  both  cases  oontributiiitr  liberally 
toward  the  equipment  and  eudowment  of 
tiie  n«w  ehain.  In  1892  lie  placed  an  ad* 
ditional  $20,000  in  the  hands  of  the  tmatees 
for  this  last-named  department.  Later, 
at  the  celebration  of  the  twenty-fifth  an- 
niversary of  the  organization  of  flia  insti- 
tntion,  he  gave  it  aiwnt  f25,000»  in  1900 
$15,000  and  again  in  1901,  $50,000.  His 
total  contributions  to  the  funds  of  the 
college  probably  amounted  tu  $150,000,  in- 
dnding  amaU  and  onxeooided 

gifts  of  apparatus. 

President  Mort<>n  in  1878  was  elected  a 
member  of  the  U.  S.  Lighthouse  Board,  fill- 
ing the  vacancy  produced  bj  the  death  of 
Professor  Henry.  He  was  a  member  of 
the  National  Academy  of  Sciences  from 
1873.  He  was  Ph.D.  (Dickinson,  1869, 
Princeton,  1870}  and  in  1897  was  made 
D.Se.  (Peniuqrlvania)  and  LL.D.  (Prince- 
ton). He  was  a  member  of  mnny  learned 
and  tecbnioal  anociations,  at  home  and 
abroad. 

The  pamnal  character  of  President  Mor- 
ton compelled  respect  and  admiration. 
Cultured.  soh(»larly,  annte  and  brilliant,  he 
exhibited  in  every  way  intellectual  superi- 
ority. Broad-minded,  of  good  judgment 
and  poMeanng  nniuraial  force,  his  inomi 
side  wfMi  ndrnimble  and  impn^sive.  He 
was  generous  to  a  fault,  liberal  in  senti- 
ment,  and  devout  At  home  in  all  aoeiai 
velatioiia  and  adapting  himaelf  to  any  bo- 
eiety,  he  influenced  stron).'ly  every  person 
with  whom  lie  eatiie  in  eontiiet  and  his  wel- 
come was  warmest  iu  the  luoMt  intellectual 
gatheringa.  Hia  fine  peraonality  and  hia 
earnestness  in  the  pursuit  of  his  lofty  aim 
compelled  the  sympathy  and  indneed  the 
acti%'e  cooperation  of  Mr.  Carnegie,  and  the 
most  important  and  moat  valuable  and  pro- 
dnedve  of  aeeeniona  to  the  equipment  of 


his,  college  was  Uie  reeeully  erected  'Car- 
negie Engineering  Laboratory.'  He  waa 
himself  generous  to  a  faidt  in  other  direc- 
tions than  the  promotion  of  technical  edu- 
cation, and  his  friends  and  neighbors,  both 
at  hia  home  in  Hobohen  and  in  hia  annimer 
home  at  Pine  Hills,  testify  to  his  constant 
and  liberal  contributions  to  all  grood  works ; 
so  quietly  and  unobtrusively  were  these 
private  phiSanUkTC^iea  eondueted,  that  it  is 
probaUe  that  very  few  of  hia  f rienda  were 
aware  of  their  extent. 

The  death  of  President  Mort  is  an 
event  of  serious  importance  as  a  loss  to 
adenee,  to  the  eanae  of  edneatim  and  to 
a  large  social  cirde;  it  is  a  catastrophe  for 
the  institution  over  whieli  he  presided  for 
so  many  years  and  which  he  brought  to 
auch  a  prominent  pontion  among  profes- 
sional schools,  and  to  hia  family  and  friends. 
He  will  always  have  a  memorial  in  his  valu- 
able contributions  to  science,  and  the 
already  famous  school  organized  by  him 
will  permanently  stand  a  monimient  of 
larper  real  value  and  importance  than  that 
construction  which  commemorates  its  archi- 
tect with  the  inscription  '6%  monumeMum 
rtqwirUt  eireumtpie*.* 

H.  TmiMvON. 

SCIENTIFIC  noOKB. 

Hygiene  for  Studenta.    By  Edwabd  F.  Wux- 
ODORST,  ICJ).    London,  Ifaomillan  &  Co. 

IfOt.    Pp.  563. 

This  excellent  Tolome  appears  under  a 
new  tiils^  but  is  in  reality  a  fourth  enlarged 

and  improved  edition  of  his  'Principles,  of 
Hygiene'  first  published  in  1SS4.  Dr.  Will- 
ougliby  needs  no  introduction  to  the  American 
reader,  since  he  has  been  for  a  number  of 
years  the  European  editor  in  clinrfrc  of  the 
Department  of  Hygiene  and  Public  Health  in 
the  Amtriean  JornmA  of  the  Medical  Seieneee, 
and  we  may  expect  therefore  that  he  apeaks 
authoritatively  on  all  niatfcrs  pertaining  to  his 
Bpecialty.  The  volume  is  divided  into  six 
parts  and  twenty'  chapters.    Part  I.  deals 
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with  the  Iiealth  of  the  man,  uiid  chapters  one 
tc  six  treat  of  the  £ood-«tiil!i«  itimulants,  con- 
dimeTit=s,  pookinfr  nnd  prftparatinn  of  fowl, 
dotbiug,  habits,  exercise,  rest,  etc.  Part  II. 
is  devoted  to  Uie  health  of  the  houie,  with 
chapters  on  sites  and  aspects  for  dwelling, 
ventilation,  hcMiting,  lighting,  plumbing,  etc. 
Part  III.  deals  with  the  factors  which  in- 
flnenee  the  health  of  the  city,  auch  as  water 
supplies,  scwerape  ainl  scavcnping  of  towns. 
Part  IV.  deals  with  the  health  of  the  people, 
more  eapecially  the  preventable  digeaaee; 
chapter  seventeen  is  de%'otcd  to  school  livj^'ione, 
and  chapter  eighteen  to  the  health  of  the 
workshop;  chapter  nineteen  to  vital  statistics 
and  tables  of  comparative  mortality,  and 
rhnptcr  twenty  tn  metcorologj-  and  eliniat*'. 
The  presentation  of  the  subject  i»  clear,  con- 
cise^ le^eal  and  exaet,  and  the  student  can- 
not fail  to  be  impressed  with  the  vahn:-  of  swrh 
a  work.  The  summary  of  each  chapter  and 
the  questions  4hi  eaeh  diapter  will  also  serre 
u  very  useful  purpose,  in  so  far  as  they  em- 
phasl/o  the  salifnt  points  discussed. 

In  his  chapter  on  food-stuffs,  lie  points  out 
the  injarions  effeeta  oS  an  excess  or  undue 
prppnnHornnco  of  one  or  the  othr-r  of  flirocprin- 
cipal  alimentary  principles,  viz.,  the  albumin- 
ates, fote  and  cariioiiydratea,  whidi  should 
prove  of  great  practical  value. 

The  chapter  on  stimulants  and  condiments 
is  a  very  able  presentation  of  the  physiological 
effects  of  tiwse  so-called  aeoessory  t°'>o<|s,  which 
when  taken  in  moderation  are  what  the  Ger- 
mans call  'Genussmittol,'  or  means  of  enjoy- 
ment, BS  contrasted  with  the  true  foods  or 
means  of  nourishment.  The  authors  views  on 
the  subject  of  the  use  and  abuse  of  alcohol  are 
quite  in  accord  with  s(nenti£e  facts,  and  his 
gummary  reads:  'Alcohol  is  a  stimulant  for 
pood  or  ill,  in  oxrt^s  narcotic,  habitual  excess 
leads  to  degeneration  of  the  tissues,  t^pei-ially 
of  tlie  twain  and  liver.' 

Our  knowledge  of  the  effects  of  alrohol  may 
be  summed  up  as  follows;  In  moderate  and 
diluted  doses  it  evidently  stimulates  digestion, 
»s  shown  by  it^  beneficial  effects  after  a 
hearty  meal,  but  large  quantities  interfere 
with  or  arrest  the  peptonizing  process  and  fre- 
quently produce  acute  gastric  catarrh.  These 


effects  are  obeervod  when  alcohol  is  pres- 
ent to  the  extent  of  10  per  cent  at  the 

ga.sfric  rontrnts.  Alcohol  also  exerts  a 
marked  diuretic  effect  which  is  due  Vo  a 
direct  irritation  of  the  renal  epithelium.  The 
habitual  use  of  immoderate  doses  producft:* 
chronic  gastric  catarrh,  with  consequent 
impaired  digestion  and  nutrition.  It  produces 
fatty  degeneration  of  the  heart,  liver  and 
firfprial  coats,  probably  because  it  promotes 
the  conversion  of  albuminoids  into  fats,  the 
connective  tissue  ef  the  body  increases  in 
amount  and  its  sulraequent  contraction  gives 
riso  to  cirrhosis  of  the  liver,  Bright's  disease 
and  chronic  menin^tis.  Alcfllud.  also  pro- 
diKx>g  structural  ehangee  of  the  cells  of  the 
I  r.iiu  and  spinal  ci>ril  and  loads  to  a  gen- 
eral physical,  mental  and  moral  deteriora- 
tion, which  is  often  transmitted  to  the 
offspring. 

On  the  whole  we  may  conclude  that  alcohol 
in  an  aceesBoiy  food  of  value  only  whan  it  lie* 

comes  necessary  to  increase  temporarily  the 
elasticity  of  mind  nnd  body  and  a  desire  and 
capacity  of  work,  but  the  subsequent  depress- 
ing effects  end  the  baneful  inflnence  ef  its 

Tii::=uso  ?honM  make  us  carrful  in  its  eiiij  loy- 
mont  even  for  therapeutic  purposes,  especially 
when  rest,  proper  food  and  some  of  the 
alkaloidal  beverages  and  stimulants  may  ac- 
complish the  same  purpose.  For  persons  in 
health,  alcohol  in  any  form  presents  no  ad- 
vantages not  found  in  ether  food-stuffs  or 
pfiTmilnnt>.  and  which  are,  moreover,  free  from 
the  dangers  attending  its  use.  While  it  is 
quite  tme^  as  espteeaed  by  Dr.  Gaivdner,  that 
alcoholic  drinks  arc  at  times  a  very  enjoyable 
and  harmlci^s  luxury  when  honestly  tested  fay 
experience  and  kept  within  bounds  by  reason 
and  iTixii  nee,  the  facts  are  that  during  the 
past  de<'iiiio  tlir-re  lias  hr^n  a  niiirke*!  increase 
in  this  country  in  t^e  rate  of  Bright's  disease, 
heart  disease,  dropsy  and  pneumonia,  and  the 
inmioderate  use  of  alcoholic  beveragea  may  be 
«  factor  in  the  development  of  these  diseasGS. 
Chapters  six,  seven,  eiirht,  nine  and  ten  en 

habits,    exercise,    re»t,    sleep,  idiosyncrasies, 
heredity  and  the  hygiene  of  habitations  tBS  cf 
special  interest  to  tlie  general  reader. 
Chapter  ten  on  potable  waters  and  the  ef- 
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fects  of  impuro  water;  Chapter  twelve  on 
watw  purification,  and  Clmpkr  thirteen  on 
BeaveiigiDg  of  towns  and  sewage  disposal,  arc 
very  complete  indeed  for  a  b'"ik  i  f  this  size. 
Under  the  head  of  sewage  disposal  be  has 
withdrawn'  all  deaeriptiona  of  tlie  chamfeal 
methods  of  trcafinoiil,  but  has  very  fully  ex- 
plained the  theory  und  workiofir  of  the  bac- 
terial tank  and  Alters,  which  he  very  justly 
tnmintoiM  should  be  adopted  wherever  irriga- 
tion cannot  be  flilviuitriKOoii>ly  carrir.l  out. 
Hia  discussion  of  river  pollution  by  the  gen- 
eral introduction  of  Mwaga  and  the  wastes  of 
human  life  ami  occupation  is  brief,  hut  siiffi- 
cieutly  pointed  to  show  that  few  streams 
can  he  used  with  perfect  safety  as  sources  of 
public  water  supply. 

In  speaking  of  the  disposal  of  the  dead,  the 
author  makes  a  strong  plea  for  cremation,  but 
deems  it  in  die  liie^t  degree  improbahle  that, 
for  many  gencrntioim  nt  nny  rate,  tlu  ro  will 
be  any  appreciable  change  in  the  practice  of 
interment,  sanctioned  as  it  is  by  usage,  senti- 
riK nt  and  prejudices.  lie  considers  the  fear 
ibat  cremation  would,  by  precluding  subse- 
quent examination,  serve  to  conceal,  if  not 
offer  an  ind.iccment  to,  crime  as  ezaggetatsd 
or  Kroundleas,  iind  slious  hmv  crcmntton  mipbt 
be  made  to  lead  to  the  detection  of  crime  as 
it  has  already  done  in  Italy,  by  exacting  a 

more  ri^'id  sysfcm  of  certificutcs  of  death 
from  tlio  medical  attendant,  and  in  doubt- 
ful easss  a  post-mortem  examination. 

Chapters  fifteen  and  sixteen,  on  preventable 
diseases,  immnnity  nnd  disinfection,  are  ftillv 
tip-to-dato  and  of  great  value,  as  is  also  the 
vtiapter  on  school  hygiene,  especially  the  dis- 

■  •iission  of  file  cxccs?ive  arnl  misrlirertod  men- 
tul  work.  His  long  and  practical  experience 
Its  a  physician,  sanitarian  and  school  manager 
j  ntitlca  him  to  speak  with  authority  on  the 
jjubjoot.  His  chapters  on  the  health  in  the 
workshop,  comparative  mortality  of  various 
professions  and  trades,  meteorology,  climate 
ami  liciilth  rcanrt:;  rnntnin  n  fund  of  useful 
information  not  generally  found  in  a  work 
of  this  character.  On  the  whole  the  student 
<i{  hypic  iir:  13  to  be  congratulated  upon  the 
appearance  o£  this  very  accurate  and  com- 
plete hook,  Osa  M.  KuBi^^. 


Foralaalhetik:     By  Heinrich  vos  Sauscu. 
Berlin,  Julius  Springer.    Seoond  edition. 
Octavo,  paper  cover.    Pp.  814.  Illustrated 
with  sixteen  fuH-iuige  heliotypes  and  fifty- 
nine  half-tones  and  figures. 
This  bode  treats  of  woodland  soenery  in  its 
wlation  to  tin;  scicnco  of  forestry.     The  au- 
thor describes  in  detail  the  scenic  beauty  of 
the  artificial  forests  of  Oermany.   These  have 
long  been  subjected  to  systematic  methods  of 
treatment.'  and  although  the  ostrrisn  io  oVjcrt 
has   bc«n  solely   to  increase   the  practical 
TsluA  of  the  forests,  titsy  haTs  incidentally 
I'pcn  given  a  distinrtive  character  that  is  well 
worth  our  study.    The  subject  should  inter- 
est Americans  because  the  forestry  movement 
that  is  now  so  rapidly  gaining  ground  in  the 
United  States  must,  in  its  practical  applica- 
tion, ultimately  affect  our  wooded  landscapes. 

The  book  comprises  two  parts,  the  first  of  " 
which  opens  with  an  intrddur  tory  ohnpter  on 
the  relation  between  the  economic  and  the 
nsthetie  aspects  of  forestry.  Then  follow 
several  chapters  on  the  nature  of  beauty  and 
our  capaci^  to  understand  its  various  modes 
of  expression.  The  remainder  of  Part  I. 
shows  how  this  beauty  is  revealed  by  the  vari- 
f>U8  components  of  the  forest. 

In  Part  II.  the  author  enters  into  a  can;ful 
discussion  of  the  aesthetio  effects  that  are  due 
in  the  various  operations  of  forestry,  such  as 
the  construction  of  road  systems,  the  choice 
of  species  in  renewing  the  forest,  the  methods 
of  sowing  and  planting,  and  the  different  sys- 
tems that  regulate  the  cutting  of  the  tliidwr. 
The  concluding  chapters  treat  of  certain  prin- 
ciples of  landseape  art  that  in  the  author's 
opininii  mny  a<lvnnt:\k'i'(iU'ily  l>e  applied  to  the 
practical  forestry  of  Germany. 

The  author  is  thoroughly  familiar  with  his 
suhject  in  its  utilitarian  as  well  as  its  aesthetic 
aspoots,  and  has  produced  a  work  of  de- 
cided value.  Ilis  manner  of  treatment  shows 
exceptional  powers  of  discriminaTii>n,  partic- 
ularly in  matters  of  taste.  The  book  cont.iius 
many,  extracts  from  writers  who  have  inci- 
dentally touched  upon  forest  nsthetics,  thus 
affording  an  opportunity  for  a  broad  but 
liberal  criticism  of  the  various  points  of  view. 
While  Mr.  von  Salisch  therefore  does  not 
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elaim  originitlity  for  lonia  of  the  Hum  ad* 

vanoed,  and  while  it  may  even  be  said  that 
Lis  book  is  in  several  respects  incompleter  he 
lias  at  least  given  unity  and  conneetion  to 
the  acatterad  materials  at  hia  eonmand.  More- 
over an  interval  of  seventeen  years,  which  has 
elapsed  between  the  first  edition  and  this  sec- 
ond appeaiaBoe  of  the  worlc,  hai  enabled  him 
to  enrich  it  with  mnny  now  thoHght-s  and 
auggestioDS  and  to  add  a  number  of  beauti* 
ful  and  intereittng  illustrations. 

]fr.  von  Salisch's  book  is  unique  in  that  it 
presents  the  first  comprehensive  discussion  of 
forest  aaitbetics.  It  will  commend  itself  to 
landeeape  artiste,  in  spite  of  the  fact  that  cer- 
tain porti^tn?  nro  tfchnical  and  can  be  ilior- 
onghly  understood  only  by  persons  who  are 
futiiliar  with  the  subject  of  forcitry.  It 
should  have  distinct  value  for  the  studeiU  of 
aesthetics,  especially  Part  I.,  which  contains 
many  interesting  suggestions  regarding  the 
philoeophy  of  beauty.  But  to  the  pBofwriomel 
forestrr  'Forstiistlietik'  should  prove  es- 
pecially valuable  and  interesting  because  it 
throws  a  flood  of  light  upon  the  broad  pos- 
sibilities of  his  j>r'ifo>isi(in.  As  our  country 
is  devoting  more  and  more  attention  to  con- 
servative foreattT»  he  naturally  ado  how  his 
\M>ik  will  affect  tlie  natural  beauty  of  oui 
landscapes.  'Forstasthetik'  shows  him  how 
the  beauty  of  a  forest  may  be  brought  out  to 
special  advantage  by  a  forester  of  taste  with- 
out affecting  its  U!i«:'fuTnr'S,«,  nnd  is  thus  rnl- 
culated  to  give  him  a  clearer  insight  into  the 
scope  and  dignity  of  his  profsMion. 

Q,  TmaaaoK.  Scowigs. 

BuKBAV  or  FoBxsnr. 

flsmsnisfy  ZootogV'  "Br  Vernon  L.  Eblummi. 
New  York,  TTenry  Holt  and  Company. 
1901.   Pp.  XV +  402. 

Kellogg's  'EleraentsYy  Zoology'  Is  planned 

to  meot  the  requirements  of  a  laborutorv 
guide  and  of  a  renJiiig  text  in  introductory 
zool<^y.  The  bo»)k  is  divided  into  three 
parts:  the  first  dealing  with  the  structure, 
functions,  and  development  of  animals,  iho 
second  with  systematic  zoology,  and  the  thiri 
with  animal  ecology.  The  text  proper  is  fol- 
lowed  by  appendices  cn  the  needs  of  the 


pupil,  the  equipment  of  the  laboratory,  and 

the  rearing  of  animals  and  the  making  of 
collections.  The  volume  is  concluded  by  a 
good  index  to  subjects  and  illustrations. 

Judgo<I  from  the  standpoint  of  a  laboratoty 
guide  tho  book  give.s  a  wide  selection  of  types, 
and  these  are  dealt  with  in  an  unusually 
satisfactory  wsy  for  an  «3ementary  treatise^  the 
descriptions  being  neither  too  exJiaustive  nor 
too  superficiaL  Everywhere,  however,  too  much 
infonnation  is  given  fhe  atiideiLt.  Why  aik 
if  the  alimentary  canal  of  the  toad  8)  is 
uniform  in  character,  and  in  the  same  para- 
graph describe  the  stomach  as  an  enlarge- 
meni,  the  small  intestine  as  alsndsr,  and  the 
larpre  intestine  ns  larger  than  tho  small  in- 
testine? With  figures  and  with  descriptiood 
of  this  kind  the  book  is  bound  to  sap  most 
of  the  life  from  the  laboratory  work.  A  good 
laboratory  guide  should  be  built  upon  leading 
questions,  which  incidentally  include  a  good 
tenninology,  and  it  should  be  in  the  main 
without  illustrations.  Tt  follows  from  this 
that  a  book  designed  to  be  of  an  informational 
diaractwr  and  also  a  laborstoiy  guide  is  bound  * 
to  be  somewhat  «f  •  failure  itt  one  direction 
or  the  other. 

From  the  standpoint  of  an  elementary  read* 
ing  text  much  can  be  said  in  favor  of  tib 
voltiine.  Tt  is  written  with  unusual  accuracy 
and  the  small  errors  so  commonly  met  with 
in  elementary  works  of  this  kind  are  hers 
noticenhly  ahsonf.  The  defects  are  chiefly 
omissions.  It  seems  hardly  fair  to  use  the 
title  soolcgy  for  a  book  that  nowhere  eootaiiu 
even  a  brief  exposition  of  the  animal  body 

as  a  working  machine,  and  that  from  cover 
to  cover  makes  no  mention  of  the  h<^t  of 
animal  foms  known  only  as  fossils.  Of 

ff.nrsp.  tho  chief  task  of  tho  luithur  wna  to 
omit,  but  it  seems  scarcely  wise  to  carry  this 
to  the  point  of  esduding  the  fondamaintsl 
results  of  animal  physiology  and  of  palsv 

zoology. 

As  a  piece  of  book-making  the  volume  il 
serviceable.  The  search  for  novel  illustration* 

ha-  iificu  led  tn  tho  Use  of  poor  phutotrraplii 

where  good  drawings  would  have  been  much 
better.  It  is  questi«iable  ^Aetliar  the  pupil 
will  gain  much  from  Sttdi  a  figure  as  that  of 
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the  cross-section  of  the  pupa  of  a  bee  (p. 
199)  and  the  expert  will  certainly  not  regard 
an  illustration  of  tliis  kind  as  a  triumph  of 
the  art  of  photomicrography.  Nevertheless 
many  of  the  figures,  particularly  those  in  the 
diapter  on  binb,  are  of  an  unueually  bigb 
order.  Althougli  iho  hook  cannot  be  rlf>-,rribe(l 
as  a  well-balanced  zoology,  and  ia  open  to  seri- 
ous oMeetions  aa  a  laboratoiy  guide,  its  dear 
and  truthful  presentation  of  many  elementary 
facts  will  certainly  gain  for  it  a  wide  circula- 
tion. G.  11.  Parkeb- 
HaiiTABir  UmviBBiTT. 

aOlBNTIFlC  JOVRNALa  AND  ABTWLEB. 
Wb  note  a  little  tardily  Tht  FkaU  World  for 

March  which  eontniiis  articles  on  'American 
Botanical  Gardens,'  by  John  W.  Harshbergcr, 
a  sketch  of  Lewia  David  von  SchweinitK,  by  C. 
L.  Shear  and  John  Btuart  Kill  and  *Botanieal 
Study,'  by  E.  J.  ITilL  In  tlic  supplement 
Oharlee  L.  Pollard  continues  the  description  of 
ifae  famOiaa  of  «Iib  Order  Eiiealea. 

Th0  Qtpng  fm  April  has  a  paper  on  'The 
Feeding  ITflhita  of  the  Coot  and  Other  Water 
Birds,'  by  Barton  W.  Evermann,  and  one  on 
the  'Birds 'of  the  Ifarianne  Islands  and  their 
Vernacular  Names,'  by  W.  E.  SafFord.  The 
supplement,  devoted  to  the  General  History  of 
Birda,  discusses  the  qucBtion  of  ntolu 

Tfts  JfttaeiMis  Journal  of  Great  ^tain  for 
April  haa  a  flattering  article  on  'The  Museums 

of  CTiicafTo,'  by  F.  A.  Bather,  beinj?  b  reviw  of 
Dr.  Meyer's  memoir.  But  it  is  to  be  feared 
that  we  are  not  so  welt  up  in  the  matter  cf 
museum  nietho<:l>  and  pnncml  appreciation  of 
museums  as  Mr.  Bather  tiiinka:  it  is  one  of 
the  numerous  eases  of  distanoe,  etc.  William 
E.  Hoyle  notes  'Some  Useful  Applications  of 
Card  CatalttfTues'  and  we  have  thp  m\m\  num- 
ber of  interesting  notes  which  do  credit  to 
Hr.  HowartVs  indnstiy  as  an  editor. 

TuE  publication  of  the  Biological  BuJhtin 
will  be  resumed  in  June,  win n  the  first  and 
second  parte  of  Voliune  III.  will  be  issued.  It 
will  be  published  as  heretofore,  under  the  an* 
spices  of  the  Marine  BioloKieul  Laboratory, 
and  its  scope  will  include  zoology,  general  biol- 
ogy-, and  pliysiolo^^.   The  editorial  staff  con- 


sists of  Professors  £.  G.  Conkliu,  Jacques 
Loeb,  T.  H.  Morgan,  W.  M.  Wheeler  0.  0. 

Whitman,  E.  B.  Wilson  and  Frank  R.  Lillie, 
managing  editor.  In  regard  to  the  Bulletin 
Professor  Lillie  says:  "There  is  in  America 
no  journal  that  takes  the  place  of  the  Biol- 
ogischcs  Centralhhitf  or  tlie  AnaUimischer 
Anxeiger  in  Germany,  although  there  is 
abundance  of  material  to  snpport  sudi  a  puib* 
lieation.  It  is?  hnppd  that  the  BiiUctin  may 
occupy  this  field,  and  meet  the  need  for  rapid 
publication  of  results;  the  editors,  therefore, 
undertake  to  issue  one  number  each  month, 
making  two  volumes  a  year,  if  the  material 
offered  is  suihcient.  The  subscription  price  of 
the  BvtMin  hsa  been  fixed  at  three  dollara 
for  a  volume  of  300  page^;  the  low  price  makes 
it  necessary  to  limit  the  length  of  the  articles, 
and  to  exclude  all  lithographic  plates.  In  no 
case  will  articles  of  more  than  twenty-five 
pages  be  included  in  any  single  number;  but, 
in  some  cases,  longer  articles  may  bo  accepted, 
and  published  in  installments.  The  cost  of 
illiistrnf irtns  nLovc  $10  for  any  siufjlc  article 
will  be  charged  to  the  author,  as  will  also  be  the 
cost  of  tmusual  alterations  in  the  proof.  The 
BuUrfin  will  tindonbtodly  meet  a  real  need; 
but  the  responsibility  for  its  suooesa  rests  with 
American  biologists,  and  the  editors  there* 
fore  confidently  appeal  to  them  for  their  sup* 
port.  This  can  be  most  practically  given  in 
the  two  forms  of  subscriptions  and  contribu- 
tions to  its  pages."  AU  oommunieations,  snb- 
5;rriptirrns,  an^l  mann^cripf'^  shnultl  be  sent 
to  the  managing  editor,  the  University  of 
Chicago,  September  15  to  June  15,  or  Wcod't 
Holl,  Mass.,  June  16  to  September  16. 

The  Journal  of  Mpcilr.'jii .  of  which  seven 
volumes  were  published  from  1$85  to  1894» 
is  now  resumed  hy  I>r.  W.  A.  Keltewnan,  Ohio 
State  University,  Columbus,  Ohio^  at  Ilia 
former  price,  namely,  one  dollar  per  year.  It 
will  be  issued  quarterly,  the  May  number  be- 
ing the  first  for  1902  (Vol.  8) ;  bnt  the  second 
nnmlier  will  appear  early  in  June. 

80Ct£TtB8  AND  ACADSMtBt. 
.^MtBlc.^^•  physical  society. 
The  April  meeting  of  the  Physical  Society 
was  held  at  Columbia  tTnifeisity  on  April  Sl» 
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tkia  date  being  cboeen  instead  of  the  ueual 

one  on  account  of  t!if  reception  ttntlrred  on 
that  day  to  ilie  Society's  only  honorary  mem- 
ber. Lord  iUvin.  The  meeting  was  the  meet 
Uxgely  attoided  in  the  hittory  of  Uie  Society. 
The  proprratii,  \vhi<"h  was  so  extended  as  to 
moke  it  liardly  prncticalile  to  give  an  abstract 
of  the  individual  papen^  was  as  follom: 
'  N'ni  •  on  the  Spedte  Heat  of  Mwnuy H.  T. 

'On  ibe  Tttemf  of  Ooncentration  CelU't  H.  8. 

CABHAriT. 

'  An  Apparatus  for  the  Quantitntive  .StiiJy  of 
Sowiul'i  A.  O.  Wnena. 

'The  Magnetic  Deviation  of  liny?  from  Radio- 
Active  Substances':  E.  RuTHCWoKi»  mid  A.  G. 
Ori»:r. 

'  Tlif  rondtrt-.ation  of  Nuclei*:  Carl  BaRUS. 
'A  New  Gravity  Electrical  Time  Key":  Ciias. 
FoRm:8. 

'  An  Electrical  Method  for  Calibratiqg  Chrono> 
graphs  ':  H.  C.  Parker. 

'Absorption  Curves  for  Condensers  for  VtSf 
Short  lime  Intcrrala':  IL  C.  Fabkeb. 

'  Rofdual  Mignetimi  in  Iron  and  Btet)  for  Vtrj 
Short  Inten  il;^  of  Time':  C.  C.  Tkowbridoe. 

'An  Experiment  Relating  to  tb«  Application  of 
JjBgrange's  Equitiinu  to  ElMtrfe  Current** :  W. 
a  Day. 

'  Tbo  Pbyaical  Meaning  of  Mathematical  Opera- 
tions in  Heat  Oonddetion*:  A.  S.  Maokbmcib. 

'A  Ni  w  Mi  thoil  of  Integraliiig  one  of  (In-  Dif- 
ferential Equatioua  of  Heat':   li.  b.  Woodward. 
*An  laatruueat  for  Drawing  a  Bine  Curve  'i  A^ 

8.  M  ArKr?>;7ir. 

'  'Ihrec  i>eclure  Experiments':  \V.  S,  Fhasioas. 

Sbmbsv  MnuuTT. 

SecTBtarjf. 

PHILOSOPHIOAIt  90CIBTT  OP  WAaHIItQTO«. 

The  552d  regular  ineoting  was  InM  ,\prll 
26,  1»02.  Mr.  W.  J.  Spillnmn,  of  tlie  Depart- 
ment of  Agriculture,  deaerifaed  'A  Uaehine  for 
producing  Normal  Equatioua  from  Obeerva- 
tionul  Equations.' 

The  work  to  be  done  in  this  case  consists  in 
multiplying  eacb  equation  through  hjr  the  oo* 

efficient  of  n  frivrn  term  of  the  cqnntinTi,  and 
in  collecting  the  new  coefficients  of  homologous 
terme  into  snnis  which  are  the  coefficients  in 
the  normal  equation.  Tiie  method  here  de- 
scribed  is  applicable  to  oases  where  the  number 


of  terms  in  the  normal  equutiuu  i:i  not  greater 
thitu  four.  '1  ho  uiuchino  eontaimi  a  number 
of  levers,  pivoted  at  center,  and  graduated 
each  way  from  the  center  to  lU.  The  length 
ot  the  grmdujitioiis  is  arbitrary.  EacL  kvcr  ia 
provided  with  four  indicator  slides,  two  on 
eachattfe.  The  elides  are  set  so  ae  to  point  oat 
oil  the  lever  scale  the  eo^cients  of  the  terms 
of  an  observational  equation.  The  lever  is 
tlien  said  to  be  set  for  that  equation.  From 
the  slides  cords  pass  upward  to  four  sy-itenis 
uf  pulleys,  in  sucli  itianner  that  movinjj  the 
levers  vertically  causes  each  cord  to  actuate  ao 
indn  flnger  atta«bed  to  the  uppermeet  pulb^ 
in  each  system.  A  convenient  m  mIu  is  arrangetl 
near  one  end  of  the  lever,  and  is  graduated 
into  ten  equal  divtiiona,  numbered  Iram.  0  to 
IOl  The  lever  being  raiaed  from  the  aero  te 
any  point  on  this  scale  causes  the  in  Jcx  fingers 
to  wove  on  four  similarly  graduated  arcs,  and 
to  point  out  on  theee  seales  the  produota  of  the 
coefficiLiits  liy  tlie  iiuinlitr  to  which  the  in- 
dicator on  the  end  of  the  lever  points. 

Other  levers  are  set  for  other  oheervation 
equations,  as  above.  Wlien  any  lever  is  raised 
so  as  to  point  to  the  nuinlx  r  by  which  its  equa- 
tion is  to  be  multiplied,  tlie  new  coefficients 
of  that  equation  are  added  to  those  alreadST  pro- 
duced Wlieti  all  tlic  levers  that  are  «ct  rtc 
properly  adjusted,  the  index  fingers  point  out 
the  ooefflciMita  of  the  normal  equation. 

A  similar  machine  had  proved  very  useful 
in  problems  requiring  multiplication  and  sum- 
mation of  corresponding  products. 

The  next  paper  was  by  Mr.  L.  J.  Briggs,  also 
of  the  Department  of  Agriculture,  'On  the 
Absorption  of  Oases  and  Dissolved  Salts  by 
Quartz  and  Glass.' 

In  one  series  of  experiments  very  finely 
powdered  qtiartz  was  used  and  the  weights  of 
water  vapor  or  carbon  dioxide  absorbed  therel^^ 
were  determined ;  thcsewerefeund  to  be  dosely 
proportioned  to  the  pressure  of  the  vapor  or 
gas.  Similarly  experiments  were  made  with 
very  dilute  eolutions  of  diloridee,  earboofttee 
and  hydroxides  r.f  sor1i;im,  potassium  and 
anunonium.  The  quantity  absorbed  increasei 
mudi  less  rapidly  than  the  oonoentntton  and 
nfipcars  with  the^  salt.s  to  be  d^wndent  on 
the  acid  radical  rather  than  upon  dm  basic  ele- 
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tnent.  The  importanoe  of  oucb  investigatioitft 

in  their  relations  to  iKiil-physioi  and  scientific 
agriculture  was  puiuied  out 
ErratttM. — ^In  the  r^rt  of  the  551st  meet- 

ing  (SuKNcK,  May  2, 1908,  page  710)  tlie  state- 
ment r<  parilins  thp  consumption  of  liquid  air 
siUould  rend  lifty  galloni^  per  week. 

Chableb  K.  Weao, 
SeenUtrif, 

THB  SBonoM  or  GBOLooY  AND  lUNBRAuxnr  or 

THE  NEW  YOBK  ACADEMY  OF  SCIENCES. 

Thk  Section  nirt  cm  the  24th  of  April,  and 
listened  to  the  readuii;  ot  two  pa^Ksrs,  abstracts 
of  whidi  follow: 

Lea  Mol.  Lmiuor,  'On  tho  Determinatiou 
of  tlte  Kelative  Refractive  Indices  uf  Min> 
erala  in  Bock  8eoti<»i8  bj  the  Becke  Method/ 

In  most  schemes  for  the  optical  determina- 
tion of  minerals  in  rock  sections,  tho  birefri- 
gcaco  and  resulting  interference  colors  are 
made  the  basis  of  the  aeliMne  of  class ifieation. 
It  is  also  desirable,  howevLT,  to  hriiicf  into  con- 
Bideration  an  approximate  knowledge  of  the 
Indicee  of  refraction,  and  wheie  the  telatiTe 
ditlerences  in  the  indices  of  two  niliolnin^' 
minerals  are  required,  the  method  derived  by 
Becke  va  found  to  be  very  oonvenioit.  Tim 
method  depends  upon  tho  principle  of  the 
total  reflection  of  light,  and  with  proper  ad- 
juatmont  of  tho  microscope,  which  is  to  he 
foenaed  aharply  on  the  dividing  plane  between 
the  two  minerals,  if  possible  by  sli^fhtly  rais- 
ing the  objective,  to  observe  a  'bright  line'  on 
the  aide  of  the  mineral  having  the  higher  in- 
dex of  refraction. 

The  main  precautions  to  be  observed  are 
that  the  cone  of  incident  light  be  small,  the 
■flctiona  very  tiiin,  the  cementing  material  not 
miifh  lower  in  refractive  index  than  either 
of  the  minerals  to  b«>  determined,  and  the 
plane  of  contaet  dear  and  nearly  vertical 
Whrn  the  contact  plnnc  i'^  mudi  inelinod,  the 
method  cannot  be  applied. 

By  this  meAod  very  slight  diffsrenoee  in 
lefraction  can  be  diHtinguished;  as  for  ex- 
ample, between  quartz  soctions  cut  parallel 
tnd  at  right  angles  to  the  optic  axis  with  the 
dilTweiioe 

r— M»0.009.   c=l.S53,  «> =1.544 


Dr.  Lnquer*a  paper  haa  been  publiahed  in 

the  School  of  Mines  QuarteHi/  for  January* 
1902,  pages  127-133. 
Aoatin  F.  Rogera,  'The  Minerals  oi  the 

Joplin,  Mc  Ixjad  and  Zinc  District.' 

The  minerals  of  the  Joplin  di^ricf  include 
sulphur,  galena,  sphalerite,  covelliie,  greeuock- 
ite,  wurtaitBt  cbaloopyrite^  pynte,  nuirca8ite» 
quartz,  cuprite,  pjTolusite,  limonite,  ealcit<?, 
dolomite,  snuthBonite,  cerussite,  aurichalcite, 
hydro^eite,  malachite,  aznrite,  calamine^ 
niuscovitc,  chrysocolla,  allophane,  pyronior- 
phite;  barite,  nnglcsite,  Icadhillite,  caledouite^ 
linarite,  pj-psum,  goslarite,  chalcanthite,  mel- 
rit>  jpiapite  and  bitumcTi,  all  of  whioh 
have  been  found  by  the  writer. 

Lamellar  twinning  has  been  observed  in 
galena,  the  twinning  planes  being  vieinal 
tetragonal  trisoctahedra.  CovtlHte  is  found 
replacing  sphalerite.  Wurtzite  occurs  in  dis- 
tinct hemimmpihio  crystals,  the  fint  inatanoe 
of  the  kind  to  btt  npwtad.  Twin  eiyatala  of 
iimrcasite  are  common,  among  them  cyclic 
livelings.  Quartz  crystals  are  rare  and  small. 
Galcite  presents  an  intereating  field  for  crys- 
fulloprrnphic  study,  about  twenty-four  types 
with  a  total  of  twenty-nine  crystal  forms  hav- 
ing been  noted.  Twinning  according  to  all 
of  tho  four  laws  for  calcite  has  been  ob- 
served. Some  distinct  erystals  of  auriehal- 
cite  confirm  D'Archiardi's  ubnervatiuns  that 
the  mineral  is  monoelinie  and  that  the  axial 
angle  p  is  not  00".  Ca!aniine  occurs  in  doubly 
tonuinatcd  crystals  which  show  their  bemi- 
morphie  oharaeter  plainly.  6eamon*s  theory 
as  to  the  formation  of  calamine  from  'tallow- 
clay'  is  not  in  all  cases  applicable.  The  rare 
copi>cr-lcad  basic  sulphates,  caledonlte  and 
linarite.  occur  at  one  mine  at  Galena,  Kansas. 
Thi';  itune  also  fumishea  eovellite^  cuprite  and 
aurichalcite. 

The  observed  parageDesia  generally  followa 
this  order:  dolomite,  galena,  sphahrite,  chal- 
copyrite,  roarcasite,  pyrite,  barite,  calcite. 
The  total  absence  of  certain  silieateB  and  the 
rarity  and  small  size  of  the  quartz  crystals 
strongly  preehiile  the  thc^iry  (hnf  the  lead  and 
zinc  ores  have  been  brought  up  from  great 
depths  by  hot  waten. 

Attention  waa  ealled  to  the  ooineidenioe  In 
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the  location  of  the  ore  depoeita  of  tbifl  and 

nc'ii;l>l)i>riiig  districts  and  the  border  areas 
of  tlie  Ozaric  uplift,  aa  pointed  out  by  Ua- 
worth.* 

A  fuller  diseuMion  of  lihe  minerals  noted  in 

this  pacer  t\m\  ihe'tr  ivr-urrence  will  ]•<■  fountl 
in  the  furtlicomiiiK  'Lead  and  Zinc  Keport 
of  tlie  UniTeffsily  Qeological  Surr^  of 
Kanaas.' 

Edkumo  O.  Uovey, 
Secretary. 

TUB  ACADEMY  OF  SCIENCE  OV  8T.  LOC18. 

At  the  meeting  of  May  19,  190S,  fifteen  per- 
■ens  were  preaent.  PMfeesor  C.  M.  Woodward 

presented  some  notes  on  tlir-  'Stresses  in  a 
Rotating  Disk,"  from  which  it  appeared  that 
the  streasea  in  each  a  dialc,  aa,  for  instance, 
in  nn  onu^ry-whr'^-'l  or  grinilstoiir.  whrn  mathe- 
Qiaticali^'  analyzed,  are  entirely  tangential, 
notwithstanding  tlie  fact  that  the  disk  in- 
creases in  diameter  when  rotutril  at  a  hiph 
rate  of  speed,  so  that  tlie  teodenqy  to  frac* 
tnre  is  alonsr  radial  linee.  Profeaaor  Wood- 
ward also  dis>cusse<l  the  stress^!;  in  the  disk 
vfhon  bound  by  a  thin  cylinder  of  ffreater 
strength  and  a  high  modulus  of  e'.a»ticity. 

One  person  was  elected  to  actiw  memher* 
diip. 

William  Trele.\se, 
Recording  Secretary. 

THE  PACinc  COAST  ASS4X'LVTlO.\   OF  CIIEMLSTBT 
TEACHEBB. 

Tmk  Association  organized  last  sunitner,  held 
its  lirst  regular  meeting  as  Berkeley,  April  26, 
The  Aaaociation  was  started  during  the  session 
of  the  summer  school  of  the  University  of  Cali- 
fi'rnia  I'V  a  fi'w  icaolicrs  wlio  were  in  attend- 
ance, and  who  rejilizcd  the  imiwrtance  of  a 
better  understanding  among  thenuelTM  aa  to 
the  projifr  nut  hods  of  teaching  chemistrj". 
Daring  the  &nt  six  montiis  of  ita  existenoo 
a  number  of  'Circulars  of  Information'  were 
issued,  and  the  membership  steadily  in  i  il 
iinii!  it  now  nnm1nT~  itlMiiit  fifty,  In  Ajiril 
the  Association  iiad  become  strong  enough  to 
begin  to  hold  meetings  for  the  diaeuaaioo  of 
Sttbjecta  of  interest  to  the  members.  The 

*  Bull.  UaoL  8oe.  ilmer.,  11 :  221,  1900. 


first  meeting  was  held  in  the  diemistiy  build- 
ing of  the  University  of  California  and  was 
attended  by  representatives  from  the  princi* 
pal  schools  in  that  part  of  the  state  within 
easgr  reach  of  Berkeley.  Two  subjects  had 
bci^n  fissipnrd  for  ilisoiission,  both  dealing 
with  the  proportion  of  work  that  should  bs 
done  by  the  teacher  and  the  student  respect' 
ively.  But  the  discussion  took  a  wider 
range  and  ci<vcred  the  entire  subject  before 
the  meeting  adjourned.  While  there  was  con- 
sideraUe  difiteranoe  of  opinion  a-  t  )  methods, 
it  wn-?  the  Tinnnimnufi  opinion  of  those  present 
that  it  is  necessary  to  emphasize  the  practical, 
everyday  side  of  ehemistry  to  make  it  inter- 
esting and  attractive  to  the  beginner. 

The  Aaaociation  is  planning  to  hold  ita 
annual  meeting  in  July  dnring  the  summer 
school  at  the  University,  when  teachers  from 
all  parts  of  California  and  the  otlicr  Pacific 
states  gather  at  Berkeley  in  large  numbers. 

Bdward  Bootb, 
Seereittty. 

USIVEBSITY   OP  CaUFOBMA. 


DI80V88I0V  AND  COBRESPOVDmiCB. 

THE  tt)MlNU  MEETIXC  OF  TlIF  AMKRIPaX  ASSOHA- 
TION  POa  TUB  AbVANCEMENT  OF  SCIENCE. 

VvroKtovmnvt  the  list  of  oiBoers  of  the 

coming  meeting  of  the  Americuii  Association 
in  Pittsburgh  was  dropped  by  tlie  iirinter  from 
the  paged  proofs  of  the  Preliminary  Circular, 
and  the  omisuon  wsa  not  detected  untO  the 
entire  edition  hnd  Ixx-n  printed  and  niniloti 
lliat  tliere  may  be  no  misundorvtnnding  the 
list  of  oikieiB  for  this  meetiug  is  henwith 
given: 

omoon  or  mr  riTTsnrasH  Mamm. 

Prttidmt. 

Aiaph  Hall,  U.  8.  N.,  Soiitli  Norfolk.  Oom. 

Viee-Prctidmte. 
A*-MBtbanatic»  and  Aatronongy,  Q.  W.  Hoagh, 
Northwasteni  UnlTsralty. 

B — Physics,  W.  S.  Franklin,  Lehigh  Univeraity. 
C—Cbenistiy,  U.  A.  Weber,  Ohio  State  UniTsr^ 
sity. 

D — Mc<  li:iricnl  Si'lenre  nnil  Enginaaiing^  J.  4» 
Flathcr,  University  of  Minnesota. 

S— Geokgy  and  Geography,  O.  A.  Derby,  8as 
Pknloy  BradL 
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0-  ~Bo(«a7,  D.  H.  Oampbdl,  Stanford  UbItw- 

bHv. 

U — ^Anthropology,  Stewart  Culin,  UniTsrsity  of 
PeuuylTAnia. 

1 —  Social  and  Economir  ^ienco,  OanvU  D. 
Wright,  Commissioner  of  Labor. 

K— Physiology  and  Experimental  MedklBib  W. 
H.  Wdeb,  JobM  Ho|ilriiis  Univonity. 

Permanent  f^ecrctary. 
L.  0.  Howard,  Cosmos  Club,  Washington,  D.  C 

General  Secretary. 
D.  T.  MacDou^ral,  New  York  Botanical  Gardoos. 

Secretary  of  the  Council. 

H.  B.  WiiTd,  Unlvinity  o(  Kobraaka. 

Sterttarim  cf  th*  Bteiimf, 

A— B.  8.  Crawliv,  Uniwrity  «f  Pmik.,  Flilta* 
delphJA,  Pa. 

B — ^E.  P.  Nieliolw,  Dartmoath  College,  Hanover, 
K.  H. 

C—F.  C,  Phillips,  Western  Univervitj  of  Peoa- 
ijrlTuiis.  Allcghmiy,  Ifm. 

D— C.  A.  Waldo,  Purduo  Uidvoraiif  ,  Lafa7«ttab 
Ind. 

P.  P.  Qulliver,  St.  Maifc*s  fiehool,  Sonth- 

boro,  Mass. 

F— C.  W.  Stiles,  U.  S.  Department  of  A^nl- 
tei^  Woaliiaigtoii,  D.  C. 
G — IT.  von  Sebrenk,  8baw  School  of  Botaiqr>  St. 

Louis,  Mo. 

H— H.  I.  Smith,  Americut  Muaoum  ot  Natural. 
History,  New  York,  N.  Y. 
1— {To  be  elected). 

F«  8.  Lee»  Ooiunibfa  UniTerttt^,  Vtm  Yorl^ 

N.  Y. 

Treammr, 
S.  8.  Woodward,  Colnnilda  UaiTarai^, 

Tnnsmuch  as  it  is  nlwnys  dcsirnble  that  so 
far  as  possible  thgae  who  attend  the  meetings 
of  the  American  Association  for  the  Advane** 
Djont  of  Science  should  be  sure  when  coming 
of  oiiriifortable  qviartors  in  which  to  lodge,  I 
desire  through  the  columns  of  Science  to  em- 
phaaiae  the  importanoe  of  the  reoommendation 
mndc  on  p.-i^e  22  of  the  Preliminary  Circular, 
that  the  members  of  the  Association  corre- 
■pond  in  advance  with  the  proprieton  of  the 
hotels  and  the  kL-ei>era  of  boarding  houaea  in 
order  to  aecnre  pleasant  qtiartexB.  There  ia  the 


more  reason  for  this  because  of  the  fact  that 
the  President  of  the  United  Stntce  has.  siprni- 
fied  his  intention  to  be  present  in  Pittsburgh  to 
take  part  in  the  oelehration  of  the  Fourth  of 
July,  which  is  always  celebrated  in  this  city 
in  a  manner  that  is  unique.  It  is  highly  prob- 
able that  dw  eitgr  will  be  tesovted  to  1^  a  lais* 
concourse  of  peoflle  from  all  parts  of  the  COUtt* 
try.  The  scfsiona  of  tlic  Atnerioan  Associa- 
tion do  not  conclude  until  the  3d,  and  it  would 
thorafore  be  well  for  members  intending  to 
be  present  to  write  at  an  early  date,  making 
sure  of  their  aoeommodatioos.  There  is 
ahundanee  of  room  at  the  service  of  the  mem- 
bers, but  prudence  dictates  that  an  early  appli- 
cation for  quarters  should  he  made.  Tn  this 
connection  I  desire  to  call  attention  to  the  fact 
that  very  pleasant  lodgings  can  be  secured  in 
thp  dormitories  of  the  Pennsylvania  CoUflge 
for  Women,  located  in  a  delightful  spot.  Let* 
teie  referrjiig  to  aeoommiodattons  at  tiie  eol« 
lege  should  be  addressed  to  the  Bar.  Dr.  OhaU 
mers  Martin,  President. 

The  fact  that  the  celebration  of  the  Fourth 
to  which  I  have  allnded  is  practically  coinoi- 
di^nt  with  the  meeting  of  the  American  Asso- 
ciation should  not  deter  members  from  attend- 
ing, but  ahoold  he  an  attraction.  An  'oU- 
fashioned  Fourth'  in  Pittsburgh  is  something 
which  those  who  have  witnessed  it  will  never 
forget. 

W.  J.  HotXAVD^ 

CAatrman,  BmeuUne  ConmUUe. 

AUtUOAS  CBEMICAL  SOCIBTT,  SBCnOir  C  or  TBI 

A.  A.  A.  S. 

TuK  American  Chemical  Society  will  hold 
its  annuner  meeting,  as  uanal,  in  oonneetion 
with  tlie  meeting?  of  Section  C  of  the  American 
Association  for  the  Advancement  of  Science. 
Uten  meetings  «{U  be  held  iSbit  year  in  Pitts- 
burgh.  Pa.,  Mondaj,  June  >0,  to  Tbuiedajr* 
July  3,  inclusive.  The  sessions  on  Monday 
and  Tuesday  will  be  in  charge  of  the  Ameri- 
can Chemical  Sooiety,  with  the  exeeption  of  a 
>hort  session  of  Section  C,  for  the  purixjse  of 
organuMtion,  immediately  after  the  general 
meeting  of  lAie  A.  A.  A.  8.  on  Monday  nMHm- 
ing.  The  sessions  on  Wednesday  and  Thurs- 
day will  be  in  charge  of  Section  C. 


Digitized  by  Google 


870 


aClENCE. 


l».  a.  Vol.  X.Y.  Ho  3H7. 


The   various   pai>ers   presented,  wbetlwr 

offered  to  Section  C  or  to  the  American  Cbem- 
ical  Society,  will  bo  classified,  in  so  fur  a<  pos- 
sible, under  certain  general  topieit,  and  in  thi^ 
manner  will  be  distributed  anonff  the  toMions 
throughout  the  week. 

Brief  abfltracta  of  all  original  papers  to  bo 
presented  ebovld  be  forwarded  to  the  eommit- 
tec  on  program,  W.  A.  Hofm,  Terre  Ilauto, 
Intl.,  T'liainnnn,  as  early  as  convenient,  and 
not  later  than  J  urn  10.  Papers  to  bo  pre«M:QtoU 
at  the  meeting  are  not  neeeesarily  in  the  same 
form  as  tlioso  prepared  fir  iniMiciilinn.  K^r 
public  presentation  few  details  ahould  be 
^vcn,  and  papers  should  Oonsist  dlielly  of  a 
olear  and  reasonably  concise  fttatement  of  the 
results  uliii  li  have  been  obtained  and  the  con- 
clusious  reached.  Abstracts  should  be  accom- 
panied with  a  etatemeot  of  the  time  desired 
for  the  presentation  of  the  paper.  Persons  pre- 
senting general  addressee  and  reviews  under 
■pedal  arrangement  with  tiw  eonuoittee  need 
furnish  only  a  brief  outline  as  an  abstract. 

Ai  nKRT  C.  Hai-E. 
Secretary  of  Ihe  American  Chemical  Socitty. 

BaOOKLTK,  N.  Y. 

FBAVns  r.  PtULLIPS, 

Secretary  of  Section  C  of  A.  A.  A.  S. 
AuManmr,  Pa. 

O.N  FVKITE  AXD  SIABCASITE. 

To  TBB  EmrOB  or  Sobkcb:  In  your  number 

for  November  1,  IWOl, abstract  is  ffivcn  of  anex- 
cellent  paper  by  Dr.  II.  N.  Stokes  'On  Pyrite 
and  Marca«ite,'  published  in  full  in  Bulletin 
No^  1S6,  of  the  TJ.  8.  Oeoloeieal  6ur^■ey.  The 
new  meth'x!  hore  proposed  for  qtiantitativf  de- 
termination of  tiiese  minerals  involves  many 
intricate  precautions  which  have  been  care- 
fully aii<l  thoroughly  worked  out.  So  that 
although  the  process  and  apparatus  seem  to 
eall  for  rather  difficult  manipulation,  the 
method  is  likely  to  bo  ver>-  welcome  to  every 
dtuflfiit  cif  fills  sul)jf'ct.  Proper  criticism  of 
its  details  coul<l  only  be  justified  by  repetition 
of  the  process.  In  the  absence  «{  this  I  am 

entirely  rrntly  fo  accept  its  lojjiral  rusulfs, 
viz.,  that  in  this  chemical  method  we  at  last 
poeaeae  a  aatiilaetoiur  mean*  for  disevimint' 
tion  of  the  two  minerala  and  for  appraximate 


determination— to  a  degree  of  aocnraey  ef 

within  1  to  3  per  cent,  in  Dr.  Stokes's  skilled 
hands — of  the  amount  of  each  in  the  generally 
composite   specimens  of   pyrites  found  in 

luilure. 

Tlierc  nre  eertnin  infcrenco.s,  liowcvor.  which 
1  cannot  recognize  as  prove<l.  in  oppo«<ilion  to 
views  advanced  many  years  ago  in  my  paper 
'On  the  Variation  of  Decomposition  in  the 
Iron  Pyrites;  Its  Cause,  and  Its  Relation  to 
Density'  (Annala  of  N.  Y.  Acad.  Set,  Vols, 
m.  and  IV.,  1887). 

1.  Dr.  Stokes  mfiintaiiis  'that  the  hypothesis 
that  most  specimens  of  pyrite  and  marcasite, 
«ren  when  well  ciystalUsed,  are  mixtures  of 
the  two,  or  pnrnmorph«,  is  witlioiit  founda- 
tion.' Of  the  truth  of  that  hypotbesisi,  I 
think,  much  conirmation  is  found  in  die 
results  obtained  by  tius  chemical  methud. 
I»  my  pnpor  (foe.  cit.,  pp.  ITJ^ISO)  it 
wan  pointed  out  for  the  fir&t  time  'that,  ou 
A  fresh  fraetmre^  unaffected  by  alteration,  the 
truo  r<.lor  of  tiiaroiisitc  i?  invariably  graift*h 
uhtle,  nearly  tin-white';  while  'normal  pyrite 
has  a  pate  brass-yellow  color'  (p.  Thew 
color  characteristics  of  the  normal  native 
mineral!!  atx>  not-et'^f''  by  Dr.  Stokes,  but  fur- 
ther assumed  by  him  as  criteria  for  discrimi- 
nation flf  tiie  pure  minerala^  the  very  problem 
under  invesfipUinn.  Thu",  in  tVio  detcnuttia- 
tion  of  the  oxidation-coefficient,  p,  five  aaui- 
plea  of  pyrite  and  nine  of  marcaaite  wer» 
selected  'as  bein^,'  fn-^'  from  visible  impurity 
and  showing  characteristic  crystallization.' 
These  fourteen  samples  served  as  the  stand- 
ards on  which  all  following  detenntnatioii»  of 
tlii'^  ('orfTicIciit  Iiavc  been  baso<l;  appamitlv  tlx- 
same  criteria  were  assumed  in  selection  of  the 
samples  ground  up  for  mixtures,  in  appUos- 
tion  of  the  process  to  calculation  of  the  cune. 
But  the  visibility  of  impurities  may  have 
little  valne  in  their  recognition,  above  sU 
when  the  admixture  beoomee  molecular.  Even 
those  samplr^,  at  thr-  one  extreme,  solecti^l  ff^r 
purity  and  mostly  for  perfection  of  crystal- 
lisation, have  revealed  to  Dr.  Btohee,  in  the 

variations  of  p,  the  inf«-rmixture  of  one  or  of 
the  other  mineral,  as  well  as  of  other  import* 
ties,  in  notable  amount.  At  the  oA«r  estmna 
(page  96  of  bi«  paper),  out  of  19  miseeUaneoos 
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epecimens,  (six  (Nob.  16,  ID,  -J^J,  ^'2,  23  aud  26) 
(UiplAy  paninorphie  eoafttitationi,  the  amount 

of  marcasite  vflrj'ing  from  3  to  74  per  cent.; 
this,  too,  notwitiiHtanding  that  the  intcrmix- 
twr«  is  mvisible,  and  that  it  praMnta  the 
color  and  sometimes  the  crystalline  form  of 
one  or  the  other  mineral.  The  possibility  of 
purity  in  somo  samples  of  pyrite  had  bct*ii 
ahown  in  12  specimens  of  mf  paper  (page  204) 
and  is  confirmed  t>y  5  out  of  6  in  another 
series  of  Dr.  Stokes's  CP^So  ^)  >  ^^^u  there 
tlia  esiataiioe  of  paramorphiam  is  proved  hy 
the  last.  No.  33,  which,  with  at  least  the  white 
color  of  marcasite,  is  found  by  Dr.  Stokes  to 
contain  83  per  cent,  of  pyrite.  Abundant  evi- 
dence appears  in  both  papers  to  prove  the 
variation  in  intennlxture  in  Bpooinicns  of  both 
minerals;  tiie  visibility  of  the  impurity,  when 
In  Ae  form  of  miediaiiieal  intenniztnrat,  as 
granules,  filniB,  cl<\\  am!  its  Invisibility  when 
preicnty  even  in  large  amount,  in  moleciilar 


&•  It  ia  Dr.  Stokes's  view  'that  the  density 
affords  no  criterion  of  tlio  composition,'  in 
opposition  to  my  statement  that  'the  latent 
oooitittttica  of  these  eompoaite  minerala  is  in- 
dicated by  variation  in  density,  exactly  pro- 
portionate in  most  eases  to  tlie  amount  ot 
each  oomtituent.* 


aside  from  the  iniiuence  of  their  unquestion- 
able intermixture.  With  the  new  endenee 
fruiii  Hr.  Stiikt'sV  pxiK'rinient«,  T  am  the  infire 
inclined  to  believe,  at  least,  that  these  varia- 
tiooa  in  density  are  eaoaed  by  ao  many  and 
such  irregular  conditions  that  they  may  not 
afford  us  reliable  evidenoo  as  to  the  propor- 
tion of  one,  the  marcasite  impurity,  in  those 
specimens  whoso  unusually  low  density,  below 
4.88,  may  indioatr-  the  influence  nf  enclosures, 
cavities  or  abnormal  composition.  But  the 
table  «{  Dr.  Btobes  (page  80)  has  no  bearing 
on  this  conclusion,  since  in  specimen  No.  28 
the  composition  was  not  deduced  from  density, 
but,  as  in  two  others,  from  the  abundant  tar- 
nish (page  204  of  my  paper),  and  Xos.  29  to 
32  froiri  nhnoriiially  low  densities,  4.856  to 
4.791 ;  these  were  below  that  of  marcasite,  4.88, 
as  ahown  hy  Dr.  Stohea,  and  therefore  plainly 
due  to  enclosures  of  quartz,  etc.  The  same 
objection  disposes  of  the  relevancy  of  the  last 
four  ntunbers  in  his  table  on  page  13.  All 
that  is  of  present  interest  to  .science  is  the 
question  whether  there  Is  any  el^se  relation 
between  the  true  densities  of  the  two  minerals 
and  those  of  their  native  speeinens.  Taking, 

tlien,  friiin  liis  taMcs  all  the  H[>e<-iriu'tw  nf  lioth 
minerals  of  known  densities  which  lie  between 
these  datnm-pointA,  and  for  which  Dr.  Stokes 


Nes. 


V 

5j 

fi 

7 

9 
10 
11 
12 
14 
23 
» 

ss 


IkHnsnl. 


pyrite.... 


Locality. 


pyrite. . . . 
llsrcaaita. 


Daatily. 


Col.,  Conn,  and  Utah . , . 

Dover  ClifTfl,  Eng  

(ialena.  III  

Linden  Mine,  Wis  

Oiilcna,  111  

Hazel  Grc«n,  Wis  

Wearilale,  Eng  

Webb  City,  Mo  

f'row  Branch  Minc^  Wis 

Galena,  III  

Cambarland,  Eng  


Marrasite 
Percentage. 


Stokfls. 

JttUen. 

5.018 

5.0M 

0 

0 

h.Oil 

4.881 

100 

99.5 

4.B0I 

100 

92.2 

4.901 

100 

«4.» 

4.886 

100 

9fi.8 

4.896 

100 

88.5 

4.R80 

KM) 

100 

4.887 

1(10 

95.1 

4.891 

74 

92.2 

6kO» 

0 

0 

4987 

17 

sa.8 

Further  stud^'  of  etched  surfaces,  described 
in  my  paper,  had  ahready  led  me,  daring  the 

fourteen  yenr?  since  its  publication,  to  rccofj- 
nize  other  conditions  of  structure  and  of  com- 
position which  affect  the  densily  of  pyritsa» 


has  ascertained  the  constitution  by  his  chem- 
ical method,  the  following  table  presents  the 
entire  information  on  the  subject  now  avail- 
able. In  the  last  column  I  have  added  the 
proportion  of  marcasite  founded  on  density. 
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For  this  purpoM,  accepting  Dr.  8toiE(Bs't  der 

terminfttion  of  the  density  of  marcasite  at  4.88, 
the  formula  given  in  my  paper  (page  178) 

woold  ■uMiiiii  the  fom 

in  vhieh  s  I'spvemits  the  peHwntete  pfopov* 

tion  of  marcaaite  in  the  specimen  under  trial, 
and  a  the  epoeific  gravity  of  the  specimen. 

So  far  as  these  specimens  go,  there  appean 
a  f  1^  appTOcdmation  between  tbe  feaidta  of  dbe 

chemical  metlir>d  and  those  founded  on  density, 
except  in  three  cases  (Nos.  d,  11  and  33),  all 
from  lead-mines  in  Wisconsin,  in  which  Dr. 
Stokiea  detected  tbe  common  endoeore  of 
galenite,  etc.  Obviously  the  nbovo  ^^rirs  is 
not  well  chosen  to  afford  a  certain  decision 
either  way;  only  a  series  of  ciystalliaed  qpeci- 
meoe,  witb  demritiae  lying  betoeen  the  datum- 
points,  5.05  and  couM  bo  of  sorvico  for 
satisfactory  comparison.  Therefore  it  appears 
to  me  that  l^ii  leeond  ni£eranae  of  Dr.  Stokes 
abo  nmaine  unproved. 

The  main  object  of  my  own  pnp<?r  in  1887, 
however,  wag  tbe  establishment  of  a  principle 
of  pvaetieal  bearing  and  impottanoe,  in  xefer- 
ence  to  roofing  eUte,  coal  and  buildin$r  stone 
This  was  the  connection  of  the  etability  f  'l.e 
I^ritea,  whether  marcasite  or  pyrite,  in  resist- 
ance to  atmospheric  agenoiei  of  deoomposition, 
with  the  higher  densities  of  these  minerals, 
».  p.,  in  thfir  '>nl!ii;iry  fnrnis  (if  (lifitriliufion  in 
nature,  apart  from  aftsociation  with  other  sul- 
pbide<oi«e.  It  was  there  stated  (page  88S) 
tbat  'tbe  hif^hp^t  stability  can  be  expected  only 
from  pamplr'S  of  crj-stallized  mnrcfi^'tte  or 
pyrite  whose  specific  gravity  exceeds  4.99  ♦  •  • 
tbougb  little  danger  from  dccompoeltion  may 
be  expected  down  to  a  specific  gravity  4.97.* 
Thi^  suVijtft  has  not  boon  oonsiiiorod  in  tho 
paper  of  Dr.  Stokes,  has  no  necessary  depend- 
ence on  eitber  of  die  piorely  bjrpotbetical  views 
already  discussed,  and  the  above  conclaeioD*  I 
believe,  so  far  remains  unquestioned. 

Auzia  A.  Juubh. 

Coluhbia  UnraaefTT. 


Tu  TUK  EuiTOH  or  Scienck:  Mny  I  say  that 
no  coiled  basketry  of  any  kind  was  made 
hj  the  Indiana  of  Nortb  America  eaet  of 
the  Rocky  Mountains?  In  the  books  there 
does  not  seem  to  be  one  illustration  of 
coiled  work  taken  from  tbe  aur£Me  of 
ancient  pottery  in  tbia  area.  I  am  aware  tbat 
in  the  Appalnfhinns,  and  especially  among 
the  Cherokees,  there  is  a  kind  of  bread  tray 
made  cf  etraw  and  aewed  witb  wooden  apUnts^ 
after  the  ol<l-fiiAhi(.ned  beehive,  but  T  am  not 
l)ositivc  that  these  ace  of  pre-Columbian  ori- 
gin; second,  tbat  a  little  coiled  work  waa  draw 
h\  I  ho  Comanebea,  but  tlioy  aro  Shoabonean, 
find  Ix-long  west  of  the  Rockies;  third, 
shat  the  Mackenzie  River  hunting  bags  of 
babiebe  are  coiled,  but  the  nudsera  are  Aitm- 
bn^cnti ;  fourth,  that  the  Cotitrai  Eskimo  make 
poor  trinket  baskets  in  coiled  work  which  look 
dreadfully  modem.  Witb  time  facta  in  mind 
I  am  not  prepared  to  say,  without  the  permis- 
sion of  my  colleagues,  that  tlio  ancient  tribes 
cast  of  the  Rocky  mountains  knew  anything 
in  tbe  worbl  about  coiled  baaketiy. 

O.  T.  Masqm. 

THE  MI7D  SnOWB. 

NonciNO  in  Sciekce  of  May  2,  p.  718,  an 
account  of  a  'mud  shower'  at  Easton,  Pa.,  on 
April  12,  by  J.  W.  Moore,  I  wish  to  record 
the  fact  that  a  similar  shower  WM  observed 
at  New  TTaven,  Conn.,  on  the  same  day,  but 
between  4  and  5  v.u.,  instead  of  noon.  White 
clothes  hanging  on  lines  in  the  yards  warn 
spotted  in  a  very  annoying  way,  every  drop  cf 
rain  Ipnrinp  h  muil-eolored  spot.  The  same 
kind  of  spots  appeared  on  tbe  window  glass 
of  honieB.  Ladiee  wbo  attended  tbe  bdl 
(fame  that  afternoon  had  their  clothes  hadly 
spotted,  showing  that  the  shower  here  covered 
a  considerable  area,  for  the  game  was  played 
on  ^'founds  in  the  suburbs.  Tbe  ibower  WM 
fl  sliglit  'ir,  of  short  duration,  but  every  sep- 
arate drop  seemed  to  be  charged  with  dirt. 
There  bad  been  eboweis  of  dean  rain  on  tbs 
previous  day.  Is  it  not  possible  that  the  dirt 
waa  ooemic  dust  or  of  meteoric  origin  ? 

A.  E.  Verrjll. 
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MAGNETIC  DISTfRBANCE  AT  TIME  OF  ERUPTION  01" 
MONT  PELfeE.* 

CoiNCTDENT,  as  far  as  can  be  at  present  ascer- 
tained, with  the  time  of  eruption  of  Mont 
Pel^e  on  May  8,  a  mag^ietic  disturbance  set  in 
which  was  registered  on  the  self-recording  in- 
struments of  the  two  U.  S.  Coast  and  Geodetic 
Survey  magnetic  observatories,  the  one  at 
Cheltenham,  Md.,  seventeen  miles  southeast  of 
Washington,  and  the  other  at  Baldwin,  Kan- 
sas, seventeen  miles  south  of  Lawrence.  The 
preliminary  reports  received  from  Mr.  L.  Q. 
Schultz,  in  charge  of  Cheltenham  observatory 
and  Mr.  W.  C.  Bauer,  in  charge  of  Baldwin 
Observatory  are  sufficient  to  indicate  that  the 
disturbance  began  at  practically  the  same  in- 
stant of  time  at  both  observ'atories,  viz.,  at 
7h.  54m.  St.  Pierre  local  mean  tima  Accord- 
ing to  the  newspaper  reports  the  catastrophe 
befell  St  Pierre  about  8  a.m.  of  May  8  and  it 
has  been  stated  that  the  town  clock  was  found 
stopped  at  7h.  50m. 

Purely  mechanical  vibrations  caused  by 
earthquakes  are  often  recorded  by  the  deli- 
cately suspended  magnetic  needles,  as  for  in- 
stance the  Guatemalan  one  which  was  felt  at 
the  Cheltenham  Observatory  on  April  18  from 
about  9h.  20m.  to  9h.  50m.  P.M.,  75th  meridian 
mean  time. 


time  stated  and  continuing  until  midnight  oj^ 
the  9th.  Even  on  the  10th  tremors  were  stilt 
discernible.  (At  the  time  of  writing  the  sub- 
sequent curves  had  not  yet  been  received.) 

Until  further  information  has  been  received 
from  other  observatories,  it  cannot  be  deter- 
mined definitely  whether  this  magnetic  dis- 
turbance was  due  to  some  cosmic  cause  or  came 
from  within  the  earth's  crust  and  was  asso- 
ciated with  the  Martinique  eruption.  The 
coincidence  in  time  is  however  a  remarkable 
fact 

L.  A.  Bauer. 
U.  S.  CoABT  A5D  Geodetic  Sckvkt, 
May  17,  1902. 

THE  GUATEMALA   EARTHQUAKE  WAVES  OBSERVED 
IN  CANADA  BY  R.  F.  8TUPART. 

To  THE  Editor  of  SaENCE :  By  permission  of 
Professor  K.  F.  Stupart,  Director  of  the  Me- 
teorological Service  of  Canada,  I  send  you 
herewith  seismograms  (Milne  system)  of 
April  18,  local  reckoning,  recorded  at  Victo- 
ria, B.  C,  and  Toronto,  Canada;  also  a  print 
of  the  magnctogram  (bifilar  trace)  at  Agin- 
court,  nine  miles  from  Toronto. 

Each  of  these  records  the  earth  billows 
emanating  from  the  region  of  the  recent  earth- 
quake in  Guatemala.   Professor  Stupart  states. 


Fio.  1.    Record  of  Milne  Seismograph,  Toronto,  April  18,  HtU'i. 


The  disturbance  on  May  8,  however,  was  dis- 
tinctively a  magnetic  and  not  a  seismic  one 
and  hence  was  not  recorded  on  seismographs. 
The  Cheltenham  niagnetograms  exhibit  mag- 
netic disturbances  amounting  at  times  to 
.00050  to  0.00060  c.  g.  s.  units  (about  1/350 
of  the  value  of  the  horizontal  intensity)  and 
from  10*  to  15'  in  declination,  beginning  at  the 

•  Communicated  by  permission  of  Superintend- 
ent O.  U.  Tittmann,  Coast  and  Geodetic  Survey. 


that  "the  preliminary  tremors  began  at  To- 
ronto 2  h.  30.5  m.  a.m.,  April  19  of  Greenwich 
mean  time,  and  at  Victoria  2  h.  31.3  m.,  G.  m.  t 
I^rge  waves  began  at  Toronto  2  h.  35.5  m., 
but  at  Victoria  2  h.  37.2  m.  The  maximum 
wave  occurred  at  Toronto  2  h.  38.0  m.,  but  at 
Victoria  2  h.  60.7  m.  The  end  occurred  at 
Toronto  5  h.  24.0  m.,  but  at  Victoria  about  5 
h.  30.4  m.  The  amplitude  at  Toronto  was  over 
25  mm. 
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"Til  \h<-  inutrnrtio  oh^-crvntory  nt  Acjlncourt, 
nioo  milca  from  Turonto,  the  biiilar  ntaguct 
began  to  swing  at  9  h.  85.0  m.,  Oieenwieh 
menn  time,  and  was  at  its  maxiiuutn  swing  at 
2  li.  44.4  m.  J'acsiniiles  of  tlic  records  at 
Toronto,  Victoria  and  Agincourt  are  givuu  in 
the  aooompandring  figun»»  Not.  iwpeel- 
ively." 

C.A. 

WASnmoTon, 
May  7.  IMM. 


rfnialiculi  ill  sjM  i  irTifti?;  injected  in  the  labora- 
tory of  the  late  Professor  Butherfordt  of 
EdinbaiBli. 

Some  time  ago  the  writer  was  at  work  on  the 
vasoular  supply  of  the  chief  organs  of  verte- 
brates. In  the  course  of  these  studies,  many, 
ptobablr  fiftgr,  injeetionB  mra  mad»  tridi 
gelatine  cariiiinc,  well  Acidulated,  of  tlie  livors 
of  the  rabbit,  rat,  cat  and  other  mammak. 
The  injeetien.  wee  maile  thiou^  the  portal 
vein  in  every  inatance.  Tbe  most  painaiakiiv 


Fm.  2.  Record  of  Uilne  Seiamograpb,  Vktoria,  April  IS,  1902. 


4MT 


I'm.  3.  lltxDrd  uf  the  liifiiiir  iiml  otti 
BUORTER  ARTICLES. 

INTRACKr.MI.AK    CAXALU'llJ    OF   THE  I.IVKU. 

The  cells  of  the  liver  in  one  of  the  higher 
vertebrates  are  characteriied  by  aotivitiea  at 
once  numerous  and  divene.  It  i<li«iil>l  not  1)o 
surprising  therefore  if  n  «»y>pcinli/.<  il  mode  of 
communication  were  found  between  the  he- 
patic oetla  and  tbe  blood  eapiUariea  with 
which  thnr  nrn  tvlatrd.  Sueh  a  eonnection 
has,  in  fact,  been  predicted. 

In  a  aeries  of  atudies  publiahed  from 
Cracow,  Browicx  has  indicated  grounds  for 
believing  that  minute  channels  exist  in  the 
cells  of  the  liver,  and  that  these  arc  coutiuua- 
tions  of  the  vaaoular  system.  More  recently, 
Sehaefer*  has  noted  the  pmsenoe  o<  audi 

•  S<  haefer,  R.  A.,  Inatowjwksr  Aimeiftr,  1002, 

B«L  21,  S.  18-20. 


•  Mugni>tH,  Aginwurt,  April  18,  1902. 

prr«nutions  \v<  ri  always  taken  to  so«-ure  the 
conditions  wliich  experience  had  shown  to  be 
necessary  for  proper  injection,  an»l  some  of 
the  results  v«re  as  nearly  perfect  as  ooold  be. 

In  prrtions  made  from  successfully  injected 
livers,  the  network  of  lobular  capillaries  is 
uniformly  filled,  there  is  no  indication  of  ex> 
travasation,and  thr  hepatic  cells  show  no  sign 
of  distortion.  In  •>n('h  spt'cimenH.  »'x<v>e<liugly 
tenuous  canaliculi  may  be  seen  within  the 
cells,  filled  with  the  red  injecting^maa^ 
branching  more  or  less,  and  aniu^tomosing 
with  each  ntlipr.  Under  a  luL'h  m  iL-'iiification, 
tlie  blood  cnpilluries  do  not  pres<'nt  perfectly 

smooth  walls,  but  exhibit  minute,  apine-lilM 
elevations  at  intervals.  The  connection  l»e- 
two<>n  the  intrncollular  canalimili  and  Ihc 
outpushlugs  of  the  capillary  wall  may  occa- 
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liionally  be  seen  with  uuinistakuble  dcfinite- 
ness.  In  fact,  there  can  be  hardly  a  doubt 
that  the  canoliculi  constitute  a  series  of  hue 
twigs  of  tbe  VBMSular  iiyatem  nmifyiag  into 

the  rytojilasm  of  tbo  livfr  colls. 

With  such  a  direct  relationship  traceable 
between  tlie  interior  of  the  eeU  and  the  stream 
of  blood  passing  through  tho  livor,  it  appears 
evident  tluU  the  intracellular  canaliciili  noted 
must  come  to  occupy  a  nut  unimportant  place 
in  oar  oonoeptiona  of  hepatic  functions.  My 
only  explanation  as  to  why  these  structures- 
have  not  bet'u  reeordcil  before  lies  in  the  fact 
that  injected  material  is  usually  examined 
only  with  low  powers  of  the  microscope. 

GlIJiKKT  L.  IIoCSBt. 
LaiuiraTORY  of  AXUIAL  MOBFUOLOGY, 

VmswMvrs  or  Iowa. 

THE  NICBOLB  RB8EARCH  MEDAL  OF  TBE 

AMKRiriy  CIIFMICAL  SOCIETY. 
At  the  first  meeting  of  tbe  New  York  Sec- 
tion of  tbe  American  Chemical  Society  during 
the  present  session,  (he  Secretary,  Dr.  J.  A. 
Mathews,  announcftl  ii[H»n  behalf  of  tho  exeeu- 
tae  committee  that  it  vras  itA  intention  to 
award  a  medal  for  elwtnieal  research,  and  to 
si  i'iin'  fhr  nrifj-nrT  fiind-i  for  the  endowment 
uf  tluit  medal  in  perpetuity  and  to  raiae  a  re- 
search fund  from  which  grants  might  be  made 
for  the  enconrageinent  of  seientifiB  wmk.  The 
executive  eonimitte<>  became  personally  respon- 
sjible  for  the  award  of  the  medal  for  the  pres- 
ent year,  and  a  committee  en  research  fund 

and  medal,  with  T)r.  Mnxirnilian  Toch,  chair- 
man, was  apiHtinted.  As  the  result  of  this 
movement.  Professor  Marston  T.  Bogert  an- 
nounced to  the  New  York  S>eeti(in  at  its  May 
n.c<'ting  that  Mr.  William  II.  Nichols  had  con- 
M-yc<l  to  the  American  Chemical  Society  in 
trust  for  the  New  Tork  Section,  seeuritiea  to 
the  value  of  ovpr  ?  1.(100  for  the  endowment  of 
a  medal  to  be  given  annually  to  the  author  of 
the  best  paper  mnbodying  original  chemical 
research  presente^l  l)efore  the  Section  and 
subsequently  published  in  tho  Journal  of  (h<- 
American  Chemical  Society.  It  id  not  in- 
tended to  limit  this  award  to  members  either 

t>f  thn  Serf  inn  or  of  tho  Snrifty  at  Inrjfft,  but 
(o  open  the  competition  to  all  acienti:itii. 


Mr.  William  II.  Nichols  is  a  charter  mem- 
Vier  of  the  American  Chemical  Society  and  is 
president  of  the  Oeneral  Chemical  Company. 
In  expressing  its  gratitude  to  Mr.  Nichols 
the  Sort  lull  ;isked  of  him  the  honor  of  naming 
tlie  medal  'The  Nichols  Medal  of  tbe  New 
York  Section.*  Mr.  Nichols,  in  acceding  to 
this  requcHt,  said  that  he  did  so  in  the  hope 
that  others  would  be  induced  to  do  likewise. 
Dr.  Todi  stated  that  other  members  and 
frieods  of  the  Sec^tion  had  contributed  ttearly 
enough  to  provide  for  the  srnirinff  of  an  nrtifl- 
tic  design  and  die  for  this  medal,  for  tbe 
annual  presentation  of  which  Ur.  NiehoV 
generosity  baa  provided. 

METEOROLOGY  IS  AKOKXTISA.' 
It  is  wen  known  that  our  countryman.  Dr. 
B.  A.  Gould,  of  Cambridge,  Mass.,  tdtet  Imv 
in(f  estalilislii-d  an  astronomical  observatory  in 
Argentina,  turned  his  attention  to  climatology 
and  inaugurated  a  meteorological  office  under 
the  general  directorship  of  Mr.  Walter  G. 
Hiivis,  who  had  accompanied  him  from  this 
country.  After  publishing  about  twenty  an- 
nual volumes  of  meteorological  observations 
and  clirjiatulug'ical  investigations,  Afr.  Davis 
has  now  succi^eded  in  realizing  the  great  step 
in  meteorology  that  has  been  taken  by  marly 
every  other  climatological  bureau.  He  has 
namely  organized  in  Buenos  Ayres,  under  the 
Argentine  Department  of  Agriculture,  a 
braiK'h  u:ti<-e  that  publishes  a  daily  woatlu^r 
niaji  L»ased  on  ttlnj^rams  from  all  availahb^ 
points.  A  recent  letter  from  Mr.  Davis  states 
that  "since  the  beginning  of  this  year,  I  have 
had  my  time  fully  occupied  in  getting  the 
daily  weather  may  service  organized;  it  is  now 
fairly  started,  but  far  from  being  complete. 
We  have  free  use  of  the  national  telegraph 
lines — as  well  as  of  nearly  all  the  private  rail- 
way wires — for  the  transmission  of  tbe  2  F.M. 
observations.  At  present  there  are  nearly  TO 
stations  sending  in  onnidetc  observations,  and 
■iot)  pluviomctric  stations.  Within  the  next 
few  months  I  hope  to  have  about  130  second 
class  stations  and  a  large  increase  iti  the  rain- 

*  Prspared  for  tli«  June  number  of  tbe  JfoalJkiy 
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reporting  statioDB.  The  obMnratiou  ue  mmH 

1mm  (Buenos  Ayres)  and  the  maps  printed  in 
our  own  estnhlishmfiit  Tlie  reeent  extension 
of  the  telegrapii  lines  to  the  southern  terri- 
torieB  hu  htm  •  gmt  boom  to  u«  feom  a 

meteorological  pnlnt  of  view;  tlic  ooo^ft  line 
is  now  at  Bio  Qallogos  in  Santa  Cruz,  and 
anodwr  bnmdi  w  being  eonitraeted  near  the 
foot  of  the  Cordillera  from  latitude  86  to  47 
degrees  south  und  then  crosses  the  country  to 
the  Atlantic  coast.  This  is  a  most  important 
line  for  us.  as  it  will  give  us  oommuniaation 
with  the  rr-glou  where  nearly  nil  the  'pam- 
peros' have  their  birth  and  development 

"No  attempt  has  been  made  at  forecasting, 
as  I  consider  it  better  to  have  some  experi- 
Mice  with  the  conditions,  m  shown  by  the  daily 
maps  before  undertaicing  to  do  too  much;  I 
trust  however  ^t  his  branch  of  work  vrill 

come  in  duo  time.'* 

The  daily  map  published  by  the  meteorolog- 
ical office  at  Buenos  Ayvas  mskas  a  very  im- 
posing appearance^  It  is  16.8  inbhes  high  by 
11.1  broad  and  extends  between  the  46th  and 
77th  degree  of  longitude  west  from  Greenwich 
and  betwera  the  81st  and  57th  dsirrse  of  south 
latitude.  This  region,  in  the  Southern  Hemi- 
sphere, corresponds  to  a  portion  of  the  North- 
em  Hemisphere,  extending  norA  and  south, 
between  Turks  TsUjihI.  Bahamas,  and  Maine, 
Labrador,  and  east  and  west  between  Wash- 
ington, D.  C,  and  Cape  FareweU.  When  this 
large  region  in  the  Southern  Hsraisphere  shall 
have  had  its  storiu-^  and  'pami>eras,'  ifs  iso- 
bars and  isotherms  thoroughly  studied*  we 
dnll  £m1  tet  a  great  advance  has  been  made 
in  the  meteorology  of  the  globe. 

We  are  not  informed  whether  the  daily 
weather  map  of  the  Province  of  Buenos  Ayres, 
published  for  ten  years  past  by  the  Observatory 
at  Lit  riiita,  will  be  discontinued — hut  evi- 
dently the  much  more  comptebensive  work  of 
the  general  Department  of  Agrieulture  must 
aupevsede  that. 

The  elaborate  presentation  of  Argentine 
climatology,  compiled  by  Dr.  Davis  for  the 
official  volnine  of  statistics  of  that  BepuUic 
is  about  to  appear  in  Spanish  and  English 
text,  as  a  special  treatise  by  him,  on  ^  olimata 


ot  that  ntgtiM).  The  climatglogy  oi  iir. 
Davis  and  his  new  daily  weather  mmp  afasv 

thnt  the  meteorology  of  the  South  Tempesata 
Zone  (if  Amerien  is  in  excellent  hands. 

SCJtWTlFlC  NOTES  AND  SEWS. 

Thk  retinuuent  of  Surgeon-Qeneral  Stem- 
berg  will  be  madb  the  ooeasion  of  a  £n- 

ner  to  be  given  in  Haw  York  City  on  June  13. 
Those  wishing  to  exprws  their  apjtrcciation  of 
Dr.  Sternberg's  great  services  to  the  army, 
to  the  medical  profession  and  to  acienoe  by  at* 

tending  the  dinner  should  address  Dr.  TTer- 
mann  11.  Biggs,  5  West  58th  Street,  X«w 
York  Cfity. 

Da.  Bmwbu.  Paw,  dissetor  of  the 

Patholojjieal  Lflhorntory  at  Buffalo,  will  give 
the  annual  address  before  the  Medical  School 
of  Yale  Univenity  at  the  approaching  ooof 
mencoment. 

TiiK  Geological  Society  of  London  has 
elected  as  foreign  oorreepondents  Professor  T. 
O.  Chamberlin,  of  the  Univemity  of  Chicago; 
Professor  S.  W.  Williston,  just  called  to  the 
TTnivcrsity  of  Chicago^  and  l>r.  T.  Thoroddsen, 
of  Iceland. 

Ttn  Linnean  Society  of  London  baa  ebeted 
as  foreign  members  Proftsson  O.  8.  SaiHHltt 
F.  E.  Schultxo,  J.  Wiesner,  TL  J.  TT«m^  and 

A.  Giord. 

Ths  Liverpool  Biological  Soeiely  gave  a 

complin»entary  dinner  to  Fkofessor  W.  A* 
Hcrdman  on  the  occasion  of  his  return  from 
investigating  the  pearl  oyster  fisheries  of 
Oeylon. 

M.  T.  ifornEAUX  succeeds  the  late  M.  Renou 
as  director  of  the  magnetic  observatory  in  ths 
Pare  Saint-Maur. 

Tbb  Rede  lecture  at  Oambridse  Univenity 

will  this  year  be  given  by  Professor  Osborne 
Reynolds,  F.R.S.,  his  subject  being  'On  an 
Inversion  of  Ideas  of  the  Structure  of  the 
UniverBei' 

Dr.  Thomas  L.  Wat^^hs,  of  Denlson  Uni- 
versity, will  continue  field  work  during  the 
coming  season  on  the  manganese  and  odm 
deposits  of  Georgia,  fot  the  Oeolcgical  Sn^ 
vay  of  Qeoigia. 
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Da.  Ukru.  Joboan,  formerly  assistant  in 
dm  Zodogiod  Station,  Jfi^lei,  has  goos  to 
Zurich  as  assbtant  in  the  Ooodliiun  Biblio- 

grapbicum. 

PBOPK8S0ft  JouN  U.  JSiszxLY,  head  of  tbo 
dspartmeitt  of  mudiMiical  engineering  at 
Wadiiiigton  University,  in  St.  Louis,  has  xe- 

signed  to  engage  in  private  practice. 

Dr.  S.  W.  WibLiSTo.N,  whose  call  to  the  chair 
of  paleontology  in  the  University  of  Chicago 
WS  announced  last  wixk,  will  ulso  have  charKc 
of  the  palrontological  ooUections  in  the  FiAld 

Coluinljian  MTisenm. 

The  Council  of  the  Geological  Society  of 
Amarica  has  reoommeaded  candidates  for  elec- 
tion as  fellows:  Frauk  M.  Anderson,  B.A. 
(Stanfonl,  '96),  H.S.  (Unir.  of  OaL,  '97). 
Berkdey,  CsL;  Ernest  Bolwrtwm  Buckley, 
B.S.,  PLD.  (Univ.  of  Wis.,  BoUa,  Mo., 
state  gcolo^rist  and  (liroct«r  of  Bureau  of  Geol- 
ogy and  Mines;  Arthur  J.  Collier,  A.B.,  A-M. 
(UniT.  ot  Oragon),  &B.  (Hanraid),  Waahing- 
ton,  D.  C,  assistant  geoloyist  U.  S.  Geological 
Sunrcgr;  John  Burchmore  Harrison,  M.A. 
(Cambridge,  England),  FJ.O.,  F.G.S.,  George- 
town, Demerara,  Brit  Guiana,  government 
geolof^ist;  Edward  Henry  Kraua,  B.S.,  M.S. 
(Syracuse,  W),  Ph.D.  (Munich,  '01),  Syra- 
cose^  N.  Y.,  assoeiata  professor  of  tmnaralogy, 
Syracuse  Unirersity,  Georpp  Daris  T^udor- 
back.  A.B.,  PLD.  (Univ.  of  Calif.,  '96  and 
*99),  Reno,  Nov.,  professor  of  geology,  Univa^ 
fiity  of  Ninnda;  George  Curtis  Martin,  RS. 
(f'orncll),  Ph.D.  (Johns  ITopkinfl),  Baltimore, 
Md.,  assistant  in  paleontology,  Johns  Hopkins 
irnivaisity,  bas  been  assistant  geologist  on  tiie 
Maryland  Geological  Survey;  Walter  Curran 
Itendenhall,  B.S.  (Ohio  Normal  Univ.), 
Washington,  D.  C,  geologist,  U.  S.  Geological 
Su^^'ey;  George  Henry  Perkins,  A.B.,  Ph.D. 
(Yn]c,  'fi7-'69),  Burlington,  Vt,  professor  of 
gcolo^.  University  of  Yermont,8tate  geologist; 
William  Sidnegr  Tangier  Smith,  B.L,  PkD. 
(Univ.  of  Calif..  '9O-'06),  Washington,  D.  C, 
assistant  geologist,  U.  S.  Geological  Survey; 
Alfrsdl  Winiam  Qunning  Wilson,  A.R  (To- 
ronto), A.M.,  Ph.D.  (Harvard.  'Ol),  Cobourg, 
Ontario,  Can.,  ppelo-i^t,  temporaiy  staff.  Geo- 
logical Survey  of  Canada. 


Db.  Jobkt  Alexakder  Mathews^  of  Colum- 
bia UnivMiitjr,  bss  been  informed  by  the 

secretary  of  the  Iron  and  Stec-1  Tn.stitutc  of 
Great  Britain  that  'by  the  unanimous  vote 
of  the  prasident  and  ooundl  die  first  Andwir 
Csmegie  Gold  Medal  for  research'  had  been 
awarded  to  liini  on  ^lay  S.  Dr.  ^lathews  has 
held  the  university  fellowship  in  chemistty 
and  has  three  times  been  awarded  the  Barnard 
fellowship  for  the  rnmuragement  of  scientific 
research,  both  by  Columbia  University  A 
year  ago  the  Carnegie  research  seholarships 
of  the  Iron  and  Steel  Institute  were 
awarded  to  Dr.  A.  SlunsfiL'ld,  of  Limdon ;  Mr. 
Julius  Goldberg,  an  Austrian;  and  to  Dr. 
ICatbews.  At  tiis  meeting  of  the  Institato 
held  in  London,  May  7  and  S.  his  paper  en- 
titled, 'A  Gomporative  Study  of  Some  Law 
Carbon  Steel  Alloys,'  was  inasentsd  and  for 
it  the  medal  was  awarded.  Mr.  Carnegie  was 
so  well  pleased  with  the  result  of  his  original 
endowment  that  he  has  doubled  his  gift  for 
next  year  with  the  result  that  six  research 
scholarsliips  have  been  awarded  for  the  com- 
ing year.  Three  of  those  were  awarded  to  Eng- 
lish metalluigista,  one  to  a  Parisian,  one  to  a 
resident  of  Berlin  and  the  si.xth  to  Mr.  Wil- 
liam Campbell,  an  Englishman,  who  is  a't 
present  studying  with  Professor  H.  M.  Howe. 
Mr.  Oampbell  is  an  1851  ezhibitbn  seliolar 
and  fellow-elect  in  metallurgy  at  Columbia 
University.  Mr.  Campbell  and  Dr.  Mathews 
woilsed  together  with  Professor  Sir  William 

RolHTts-An.sten  and  Inter  with  ProfessorTTowe, 
and  Mr.  Campl>c]rs  appointment  to  the  Car- 
negie sdiolarship  is  mmta  wilJi  the  nndef' 
standing  that  he  oontinne  rsssardies  upon  low 

carbon  steel  allora. 

The  centenary  of  the  birth  of  the  Norwegian 
mathematician,  Nieb  Henrik  Abel,  will  be 

celebrated  at  Christiania  in  September.  Abel 
was  bom  in  1802  and  died  at  the  early  np:T'  of 
twenty-seven  years,  but  an  this  short  period 
attained  rank  among  the  foremost  mathemati- 
cians of  the  century. 

Mr.  Jefferson  Chase,  the  well -known  in- 
ventor, died  in  Portland,  Me.,  on  May  20.  Mr. 
Chase,  his  father,  brother  and  son,  made  many 
inventions,  in<'lii  linj^'  a  circular  saW,  a  WatCf 
wheel,  wood  pulp  pails,  etc. 
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Tin.  C.  Henry  Wernle,  a  maker  of  mathe- 
raatical  instnitnenta  at  the  TJ.  S.  ASB&Oil  At 
Frankfort,  died  on  Ifsy  SO,  aged  wfcntr-ooe 

JJk.  Gkouce  GwrriTH,  the  assistant  general 
■eoretair  «f  tbe  British  Association  for  the 
AdvanroTTtent  of  Science,  m<]  formerly  science 
master  of  Harrow  School,  died  on  May  7,  at 
the  age  of  eixty<eight.  Hr.  OriiBth  had  been 
connected  with  the  British  Association  for  over 
forty  years,  having  first  acted  local  aecro- 
tary  in  1859  for  the  Oxford  meeliug.  An  Eng- 
lish oorreflpondent  writes :  **  Mr.  Griffith's  death 
will  be  keenly  regretted  by  tho  iiit'iiil>t'rs  of  the 
Association,  with  whom  his  relations  were 
most  oourteom,  be  baiiic,  as  la  noodful  in.  that 
position,  one  of  tboaa  who  'aufiar  fools  gladly.' 
His  death  waa  Mneipected.  Ha  died  in  bar- 

Db.  O.  Homo  Qhamt,  einoe  188?  principal 

of  Queen's  College,  Kingston,  a  well-known 
Canadian  educutor  and  flutlinr,  died  on  May 
11,  at  the  age  of  sixty -seven  yeans. 

Thb  fourteenth  anntud  meeting  of  the  Asao- 
ciation  of  Economic  EntomoloKists  will  be 
held  in  Pittsburgh,  Pa.,  on  Friday  and  Satur- 
day, June  27  and  28.  Sessions  will  l)o  held  in 
the  west  room  of  Carnegie  Lecture  Hall,  Car- 
negie Institute,  Schrnlcy  Park.  The  o|n-ninf» 
session  will  convene  on  Friday  at  10:00  o'clock 
A.M.  Memben  are  requested  to  send  titles  of 
communications,  which  they  may  desire  to 
present,  as  soon  as  possible  to  the  secretary. 
Professor  A.  L.  Quaintancc,  College  Park,  Md. 

Thr  Boyal  Society  of  Canada  is  this  week 

holding  its  annual  meeting  ut  Toronto,  the 
exercises  being  on  May  27.  28  and  29.  They 
include  the  address  by  the  president,  Dr. 

James  Loudon,  president  of  the  UnlTersity 
of  Toronto  and  professor  of  physics,  whose 
subject  is  '  Universitie-**  in  Kclatiou  to  Ke- 
search,'  and  a  popular  science  lecture  by 
Dr.  Jeffrey,  of  the  University  of  Tomnto,  on 
'The  Forest  Trees  of  Canada.'  The  Society 
meets  in  four  sections,  one  devoted  to  Frandi 
litcrnturo,  one  to  English  liternturc.  one  to 
the  malhomatical,  physical  nnd  chemical  sci- 
ences and  one  to  the  geological  and  biological 
sciences. 


In  connection  with  the  proposal  to  enlarge 
the  Boyal  Society  so  as  to  include  representa- 
tives of  the  historioal.  pliiL -logical  and  moral 
sciences,  or  to  establish  a  new  academy  for 
these  sdences*  Vt.  Cbarka  Waldatein.  of 
King's  College,  Cambridge,  has  proposed  the 
establishment  of  an  Imperial  British  Acad- 
emy of  Arts  and  Sciences,  which  would  in- 
clude four  sections  as  follows:  The  Royal  So- 
ciety for  the  iiafiiral  and  mathematical  sci- 
ences, a  new  Eoyal  Society  of  Humanities  for 
the  historical,  philological  and  moral  seieneei^ 
the  pn-sent  Boyal  Academy  for  painting, 
sculpture,  architecture  and  the  decorative 
arts,  and  a  new  Rtqral  Academy  of  Uterators 
and  mnaifi. 

We  have  noted  tliat  a  commission  is  consid- 
ering the  question  as  to  whether  a  state  elec- 
trical laboratoiy  abonld  be  established  in  Vvw 
York  alate,  to  provide  means  for  testing  dec- 
trie  measuring  instruments.  Of  this  proposal 
the  Eleclrieal  World  and  Engineer  says:  ''We 
sincerely  hope  that  no  aveh  state  laboiatoiy 
will  be  estnMishprJ,  as  it  would  \x:  wor-e  than 
useless  expense.  The  Bureau  of  Standards 
at  Waabington  is  a  national  body,  charged 
with  doing  this  precise  work  among  other 
duties.  There  is  no  immediate  likelihood  of 
this  bureau  being  so  far  overwhelmed  with 
electrical  woric  as  to  be  incapable  of  supplying 
the  (Icmnnd.  No  -■^ub-ptandfirflizintr  Imn-.in? 
should  be  called  into  official  existence  without 
being  annexed  to  the  National  Bureau  at 

Wa^hinfrton.  A  nuniher  of  state  electric 
standardizing  bureaits  are  likely  to  lead  to 
just  asmanydiflafant  valuea  of  volt,  ampere 
and  watt,  beaidea  involving  much  redvplicated 
labor  and  expense.  Were  the  states  generally 
to  indulge  in  the  practice  the  situation  might 
become  particularly  unbearable  to  the  marni- 
fnrtTirin?  companiaa  doing  boilneaa  all  over 

the  country." 

TuE  botanical  laboratories,  presented  to 
Univenity  CSoIIege^  Livnrpool,  by  Mr.  W.  P. 

Hartley,  were  opened  by  Sir  William  Tbissl- 

ton-Pyf>r,  F.R.S.,  on  May  in  ]a>t. 

BeroBE  the  Zoological  Society  of  London  on 
May  6  Mr.  Oldfield  Thomaa,  F.RS,  read  a 
paper  on  the  'Ifanunak  obtained  during  Ae 
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Wliitaker  Expedition  to  Tripoli.  At  Mr.  J.  L 
8.  Whitaker's  expense  Mr.  £.  Dodson  had 
&uid»  a  suoeewful  tiolleeting  expedition  into 
Tripoli,  and  tho  ^f^mana  of  mammals  ob- 
tained bad  been  presented  to  the  National  Mu- 
seum. Twenty-one  speoiee  were  referred  to, 
and,  among  otiian,  a  Hate  (£^hm  wlkjfalwrO* 
allied  to  L.  cethiopicus,  but  of  a  bright  pinkish 
\>mS3  color,  and  a  Quadi  (OUnodactitlua  vaU) 
like  a  BVMiit  but  widi  mudi  laitMr  bdli^ 
«m  deMribad  ai  nmr. 

Wa  lean  inm  Nahtr*  that  a  meeting  of 

delegates  representing  a  number  of  turn!  hh- 
toTj  and  photographic  societies  wati  held  at 
Onvdon  «o  Friday,  Hay  9,  Mr.  W.  W.  WUt* 
aker,  FJLS^  being  in  the  cbair*  to  consider  and 
set  in  motion  a  photographic  survey  of  Surrey. 
It  was  resolved  that  a  society  be  formed  to  be 
oalled  'Tlie  Fhotociaphio  8umr  of  Sanvy,' 
and  that  its  object  be  to  preserve  a  record  in 
permanent  photographs  of  boildings  of  intor- 
art,  antiqnitko,  floeoety,  geology,  natonl  Ufr* 
toiy*  antbiivology,  and  of  portiaiti  of  notable 
persons,  representations  of  passing  eventa  of 
local  or  historical  importauce,  and  of  old  reo- 
oi<dB»  nn  books,  prints*  nwiiOt  ao  ao  to  give 
a  coniprchcn.Hive  Burvey  of  what  is  valuable 
and  representative  in  the  county  of  Surrey. 

At  a  meeting  at  the  Mansion-hoiise  on  May 
18  the  Duke  of  Devonshire,  as  reported  in  the 
TiiM»,  spiAe  as  fiollowa  flODoeniing  the  oondi- 

tiona  wliioli  have  to  Ixi  complied  with  l>efore 
incorporation  of  University  College  with  the 
University  of  London  can  take  place:  The 
▼alue  of  the  site,  buildings,  and  equipment  to 
be  transfurreJ  under  the  scliemo  provisionally 
settled  between  the  authorities  of  the  coUego 
and  the  lenate  of  the  vniTonity  i>  estimated 
at  £500,000,  and  in  addition  the  administra- 
tion of  the  income  of  certain  trust  funds, 
which  amount  to  nearly  £300,000,  will  pass  to 
the  university.  In  order  to  maka  the  transfer 
effectual  certain  i)rL'liinitiarj'  conrlitinns  ;vere 
required:  (1)  The  extinction  of  the  debt  upon 
the  eollegs^  whidi  has  been  aoeompHshed  hj  a 
gift  of  £30,000  from  the  Drapers'  Company. 
(2)  The  removal  of  the  University  College 
School,  an  institution  of  a  secondary  type,  in 


order  to  obtain  the  needful  aocommodntion  for 
university  teaching  and  research,  the  cost  of 
whioh  is  astlmatsd  at  £6Q,O0a  (8)  An  tt- 
rangement  by  which  separate  prorision,  in> 
eluding  class-rooms,  laboratories,  and  a  patho- 
logical museum,  can  be  made  for  advanced 
medical  stndieB  in  order  to  plaoe  tiie  sehool  of 
medicine  on  a  proper  footinpr,  which  is  calcu- 
lated to  cost  another  £10,000.  Towards  this 
smn  of  £100,000,  wlddi  is  the  immediate  cbjeot 
of  tiie  appeal,  £30,000  have  been  given  bf  an 
anonymous  donor,  and  there  are  other  sums 
promised  to  the  extent  of  £15,000.  On  the  re- 
maining £66,000  being  raised  and  the  edUage 
placed  at  the  disposal  of  the  university,  the 
£20,000  offered  by  Ut,  Astor  for  the  increase 
of  the  endowment  of  dutiie  beoomea  imnw 
diately  available  for  university  purposes,  and 
the  university  will  also  assume  direct  admin- 
istration of  that  part  of  the  contribution  of 
the  Teehnical  Edocation  Board  whi«li  it  baa 
hitherto  entrusted  to  the  college.  Later  and 
at  far  greater  cost,  as  the  funds  at  the  disposal 
of  the  nmvwsity  increase^  it  is  hoped  ttat 
further  advantage  will  be  taken  of  the  oppor* 
tunities  presented  by  the  acquisition  of  the  col- 
lege for  the  development  of  iu^ier  education. 
Sdiemes  for  the  completion  of  the  west  wing, 
to  include  the  space  required  for  engineering, 
applied  mathematics,  phjrsiology  and  chemis* 
try,  are  in  contemplation,  and  other  ^*engw> 
that  would  give  sufficient  accommodation  to 
the  depart  men  ts  of  zooloffv,  anatomy  and 
physics  and  also  provide  a  library  of  adequate 
dimensions.  For  the  prssent,  however,  two 
great  objects  will  be  pained  by  the  success  of 
the  appeal  for  £100,000:  (1)  A  fuller  utiliza- 
tion of  die  resouroes  ai  Ae  oolkge  as  an  estab- 
lishment  for  the  promotion  of  advanced 
studies;  and  (2)  the  provision  for  the  univer- 
sity, which  has  as  yet  done  little  but  create 
administratiTe  madiinsny,  of  the  means  «i 
cntrrinp  fairly  well  equipped  upon  the  twO* 
fold  mission  of  instruction  and  research. 


UVIVERBTT  AJtD  EDnOAnOltAL  NgWB. 

Mii.  Isaac  TT.  rLOTHTF.R.  of  Philadclphiu,  has 
offered  $100,000  to  Swarthmore  Colk  jre  ou  con- 
dition that  an  endowment  fond  of  $600,000  be 
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ooll(>otrd.   It  is  reported  that  the  further  aum 
of  $2uO,ooo  has  boan  snhaeribfld. 
Wbslbtaw  UmrBmTT  1im  fweirsd  aa 

nnoiiyiiioii^^  gift  of  $Tr>,000  foT  the  eioctioii  of 

a  new  science  building. 

Ik  addition  to  the  gift  of  1^50,000  from  Mr. 
B.  O.  Milla,  noted  last  week,  the  TTiiifeiaity 

of  CaKfnriiia  hiis  recoivod  about  $-20,000  for 
the  purchase  of  books  from  Mrs.  Phoebe 
Hearat,  Ifo.  JuM  K  Ballier  and  Mr.  dava 
Spreckela;  $0,000  for  a  lectureship  in  the  Col- 
lege of  Commeree  from  Mr.  ITcnry  Woinstook, 
and  $S,000  for  a  chair  iu  physiology  from  Dr. 
U.  Henatoin. 

Ths  Seerataiy  of  tiie  HaiT  waa  antlioriaad 

in  1900  to  oomplctc  plans  for  new  buildings 
and  improvementB  fo.r  the  Naral  Academy  at 
Annapolu  at  an  espsnae  not  nioBeding  984)00,- 

000.  We  learn  from  the  report  of  the  Hmm 
Committfe  on  Naval  Affairs  ttuit  the  armory 
and  the  boat-houae  are  nearly  liuiahed  and 
tlie  fbundationa  of  the  itieriiw  enfineerfnc 
bxiiMIng  are  being  construct«d,  the  expr-nrli 
ture  so  far  amounting  to  nearly  $1,200,000. 
The  oontraot  faaa  been  let  for  the  eadete'  quar- 
ten,  which  will  cost  $2,248,000,  accommoda- 
ting 1,200  radots.  The  gymnasium  and  offieera' 
quarters  will  be  under  <»ntract  by  June  1,  aa 
will  aho  be  ibm  building  known  aa  the  tUSemf 
mc»»,  and  rl^iis  f'""  tbo  sea-wall  work  arr  now 
practically  completed  and  will  be  advertised 
in  a  abort  time. 

Miss  MABOABrr  F.  Washbush,  PhJ).  (Cor- 
nell), has  been  elected  to  the  professorship  of 
p^chology  in  the  University  of  Cincinnati 
Taeaut  br  tbe  lemoval  of  Profeaaor  Tndd  to 
Tale  University.  Miss  Wnshbum  is  at  pres- 
ent wardfn  of  the  wonicn's  collcfro  at  Conicll 
University  and  will  occupy  a  similar  position 
at  CinoinnatL 

Db.  Arthur  Lachman  has  resigned  tlm  chair 
of  chemistry  and  the  deanship  of  the  College 
of  Science  and  Engineering  in  the  University 
of  OngoflL 

Dr.  John  H.  Washburn  has  resigned  the 
presidency  of  the  Rhode  Island  College  of 
Agriculture  and  the  Mechanic  Arts  at  Kings- 
ton. 


PaorassoB  David  Fbanklqi  Hooston,  pro- 
feeaor  of  poHtteal  adenee  in  tbe  iTniTefsitf  of 

Texaa,  has  been  elected  president  of  the  Texas 
A  Kri  cultural   and   Miwhanioal    CoUeca  at 

iiryan. 

Ths  board  of  govemon  of  MeOill  TTniTei^ 
•ity  has  appointed  Dr.  Wyatt  Johnson, 
assistant  professor  of  hyfrifne,  to  be  professor 
of  hygiene,  in  succession  to  Dr.  Craik.  Tbe 
following  aivointaMDla  of  denonatratoia  iaon 
also  been  made:  Alfred  W.  O.  Wilson,  Ph.D, 
in  geology;  Mr.  Howella  Frechette,  B.Sc^  in 
BStaUnrgy;  Mr.  E.  M.  Oanimon,  B.Sc.,  in 
dvil  eoipnecring:  Mr.  H.  A.  Bvrson,  M.Sc, 
and  Mr.  E.  L.  Franklin,  B.S0.,  in  electrical 
engineering. 

AnaamiKim  at  Yale  UniTemitr  beve  beta 

made  as  follows:  L.  F.  Rettiger.  to  be  instruc- 
tor in  bacteriology;  Andrew  L.  Winter,  ia- 
atnwtor  in  organic  analysis;  and  Arthur  L. 
Dean,  aaalatant  in  plant  pbystologar. 

Dr.  WlUUlf  B.  IIupp.  now  assistant  in 

physics  at  Johns  Hopkins  TTnivprsity,  has  h«*n 
appointed  associate  in  physics  at  Bryn  Mawr 

Oolkce. 

II.  L  Rnrz,  as^ist^nt  in  mathematics  at 

nurncll  TTniversity,  has  boon  appointed  fo  fill 
the  chair  of  mathematics  at  Butler  Collppe 

The  following  appointments  have  been  an- 
nounced at  Cornell  UniTUUty:  E.  J.  Me- 
Caustland,  assistant  professor  in  civil  engi- 
neering; Herman  Diedrichs,  asaistwit  professor 
in  experimental  engineering;  Dr.  Ernest 
Albee  and  Dr.  Albert  Lefevro,  assistant  pro- 
feeeora  in  philoeophy,  and  Dr.  I.  Ikf.  Bcntlcy. 
aesiatant  profeaaor  in  psycholc^.  In  the  de- 
partment of  Profeaaor  ^tder.  Mr.  Ho^  D. 
Ttt-fil  has  been  promoted  from  assistant  to  in- 
structor in  systematic  and  economic  vertebrate 
loologT,  and  tbe  graduate  achfllandi^  in 
ni.iirnlfipj-  has  been  for  the  second  time 
Hit?Tio(l  to  Mr.  Thomas  Hankinson. 

Professor  H.  S.  Pbait,  of  Haverford  Col- 
lege, formerly  a  etttdent  in  the  Zoological 

Laboratory  of  Harvard  University,  is  to  be 
abroad  next  year  on  leave  of  absence.  Hi» 
place  is  to  be  filled  during  his  abeence  by  R. 
JL  StMOff,  PhJ).  (Harraid  Uaivenilr*  IMtt)- 
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THE  IONS  OF  ELECTROLVfirs.' 

Thb  subject  of  electrolysis  must  always 
luiT«  a  special  interest  for  the  Royal  Insti- 
tution.   It  waa  hara  tbat  Davy  showed  ita 

practical  value  by  his  brilliant  discovery  of 
the  metals  of  the  alkalies  and  alkaline 
earths;  and  it  waa  here  that  Faraday  laid 
tbe  fonndatioia  of  tiie  seiratifie  diasaanon 
af  deetrolTni;  it  was  here  that  willi  hia 
sincnilar  experiment iil  skill  and  clearness 
of  insight  he  discovered  and  expounded  the 
laws  of  eleetrolyais  which  will  always  ba 
known  by  his  name.  It  is  therefore  with 
a  j?<K>d  deal  uf  (litTidcricc  that  I  stand  here 
to  contiinii  the  story.  And  there  is  much  to 
be  said,  fur,  like  all  good  work,  Faraday's 
work  baa  been  f rnitfnl,  and  in  coDsequenee 
of  it,  as  well  as  of  the  genius  and  skill  of 
subse<|tietit  invcsti|.'ator8,  we  now  know 
much  about  electrolysis  which  Faraday  did 
not  and  eotdd  not  know. 

The  preat  ditTKMilty  left  was  Uiat  of  tbe 
mechanism  of  elect rnlysis.  Tliat  the  ca- 
tion and  the  positive  electricity  tra?el  to- 
gether towarda  tfia  eattodai  and  that  the 
neftatiTe  eleotrieify  similarly  travda  vtifh 
the  anion  towards  the  anrMle,  and  that  on 
their  an-ival  at  the  electrodes  the  electricity 
is  delivered  to  the  metallic  conductor  and 
tibe  aMMer  ia  aet  free  to  appear  aa  the  ion 
itsdf,  or  to  break  np,  oa>  to  aet  on  the  dee- 

*  i.«ctiire  glvw  before  the  Baysl  lastltnliMi  at 
Gnat  Biitaia. 
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tnide,  ftr  on  tlie  solvent,  or  on  something 
present  in  the  solution ;  that  the  quantity 
of  eaoh  ion  so  ut  free  ia  proportioiial  to  tbe 
quantity  of  electricity  transferred  from 
the  one  electrode  to  the  other  and  to  the 
equivalent  of  the  ion— tliat  is,  as  we  would 
put  it  now  (if  ptariato  will  allow  us  to 
speak  of  the  atomic  weipht  of  NH4  or  of 
Xnj,  In  tlio  atomic  wei'/lit  nf  tlie  ion 
di\ided  by  its  valency;  ail  that  was  made 
out  by  Faraday.  He  liad  made  aome  way 
in  finding  out  bow  tbe  Jiberated  ions  aet, 
when  they  do  net,  nn  the  things  in  the  pres- 
ence of  which  they  find  themselves;  and 
where  he  led,  others  have  followed,  so  that 
we  have  now  many  eleetroljrtie  methods  of 
oxidation,  of  reduction  and  of  synthesis, 
and  great  manufactnrinir  industries  de- 
pending on  electrolysis.  On  this  large  field 
I  do  not  now  purpcne  to  enter.  What  I 
wish  to  call  your  attention  to  this  evening  is 
the  meehanisni  of  t  lt'ctmlysis,  or  perhaps  T 
should  say  the  progress  tliat  Ims  been 
made  towards  an  explanation  of  the  phe- 
nomena. 

The  earlier  theories,  from  Orotthuss*  in 
1806.  h!)  iLssnnie  that  the  decomposition  is 
caused  by  Uie  attraction  of  the  electrodes 
or  by  the  passage  of  the  eitrrent,  and  that 
a  definite  electromotive  force,  different  for 
each  electrolyte,  is  requiml  in  order  that 
decomposition  shall  take  place.  According 
to  these  theories,  if  the  ^ectmnotive  force 
is  below  that  definite  minimum  no  deoon- 
position  can  tK'eur  and  no  enrrent  can  pass. 

And  indeed  at  one  time  it  was  supposed 
that  this  was  so.  But  Faraday,  in  a  series 
of  ingenionaiy  devised  and  carefully  ex- 
ecuted experinjents,  showed  that  with 
elect roitiutive  force  heh>w  the  niinimnni 
necessary  for  the  pr».xluclion  of  bubbles  of 
gas  on  the  eleetrodea,  a  perceptible  enrrent 
oonld  pass  for  many  days.  He  snppoaed 
that  this  small  current  was  due  to  non- 

*  Grottfaua«,  innalu  de  Ohimitt  LVUL,  p.  M 
(1800). 


electrolytic  conduction  by  the  electrolyte. 
But  the  study  of  the  phenomena  of  the 
polarisation  of  the  eleetiodes  led  tilttmatdy 

to  the  complete  explanation  by  Helmholtz* 
in  1873  of  this  apparently  metallic  conduc- 
tion by  the  electrolyte,  and  to  a  proof  that 
any  electromotive  force,  however  soaU, 
sends  a  current  through  an  electrolyte  and 
gives  rise  to  separation  of  the  ions  propor- 
tional to  the  amount  of  electricity  trans- 
mitted. 

The  phenomena  of  the  pdarizati<m  of  tihe 

electrodes  inny  ho  described  shortly  as  fol- 
lows: In  the  electrolysis  of  water  for 
rallier  of  dilute  sulphuric  acid)  il  had  been 
observed  so  long  ago  as  1802  that  platinum 
or  silver  platM  wMdk  had  been  used  as 
tjleclrodea  acquired  peculiar  properties.  *» 
tliat  for  a  short  time  the  plate  that  bad  been 
the  anode  acted  like  the  silver,  and  the  plate 
that  had  been  the  cathode  like  the  zinc  •  f  a 
voltaic  cell,  producing  a  short-lived  and 
rapidly  diminishing  current  This  observa- 
tion was  jBrst  made  byGautherot,tateacher 
of  musie  in  Pari^  who  notes  the  effect  of 
the  current  on  the  tongue  and  states  that 
he  had  succeeded  in  deeomposinir  water 
by  means  of  his  apparutus.  Shortly  after, 
J.  W.  Ktter,  apparently  without  Imowing 
anything  of  Oantberot^s  wmrk,  made  a  great 
many  ohsprvntions  on  the  same  subject.  I 
cannot  refrain  from  reading  to  you  a  pas- 
sage from  a  letter  from  Ghristoph  Bernoulli 
to  van  Mom.  I  take  it  from  the  translatioo 
published  in  Nicholsoit's  .Jonrna\.  Oetril>er, 
1805:  "As  Mr.  Ritter  at  present  resides 
in  a  village  near  Jena,  I  have  not  been  able 
to  see  his  experiments  with  his  grand  bat^ 
ti-ry  of  two  thousand  pieces,  or  with  hit 
hiittery  of  fifty  pieces,  each  thirty-six 
inclieH  square,  the  action  of  which  continues 

•  Helmholtz,  Pogg.,  150,  p  483  (1873);  Far*- 
il«y  Ijecture,  Chcm.  Hue.  Trnns.,  39,  p.  287  (1381J; 
Wied.,  S4,  p.  737  (1888). 

t  Gautherot.  AihwIm  49  Okimie,  F 
203  (1801). 
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very  perceptible  for  a  fortniglil  Neither 
hnve  I  seon  hi?  experiments  with  the  new 
battery  of  his  mvention«  oonsisting  of  a 
•mgle  metal,  and  whtehlie  eaUa  tk$  (barg- 
ing pSe, 

"T  hnvo  frequently,  however,  seen  him 
Kaivtuii/e  louis-d'or  lent  him  by  persons 
present.  To  ellect  this,  he  places  the  lonis 
between  two  pieeea  of  paateboard  Him^ 
onghly  wetted,  and  keeps  it  six  or  eight 
minutes  in  the  chain  of  cirenlation  con- 
nected with  the  pile.  Thus  the  louis  be- 
eomea  diai^,  witlumt  being  immedistdj 
in  eontaet  with  tiie  eondneting  wiiee.  If 
this  Ionia  be  applied  nfterwards  to  the 
crural  nerves  of  a  frot?  recently  prepared, 
the  usual  contractions  will  be  excited.  I 
had  pat  a  looia  tiraa  galvaniaed  into  my 
pocket,  and  Mr.  Ritter  said  to  me  a  few 
minnte«?  nfter,  that  I  niij^ht  find  out  this 
louis  from  among  the  rest,  by  txying  them 
in  suoceasion  upon  the  frog.  Aeeovdingly 
I  made  the  trial,  and  in  reali^  diatin- 
gniihed  among  several  others  a  single  one 
in  which  the  exciting  qnality  was  Ter>' 
evident.  This  charge  is  retained  in  pro- 
portion to  the  time  fhat  llie  piece  baa  re- 
mained in  the  circuit  of  the  pile.  It  ia 
with  inetalHe  discs  charged  in  this  manner, 
and  placed  upon  one  another  with  pieces 
of  wet  pasteboard  alteruutely  interposed, 
that  Hr.  Bitter  oonatmets  hia  charging 
pile,  which  ought,  in  remembrance  of  it^  in- 
ventor, to  be  enlled  the  RiKcrtan  pile.  Mr. 
Ritter  made  me  observe  that  the  piece  of 
gold  galvanized  by  commnnieation  CBerta 
at  once  the  action  of  two  metals,  or  of  one 
constituent  of  the  pile;  and  that  tbe  half 
whieh  was  next  the  negative  pole  while  in 
the  circle  became  positive,  and  the  half 
toward  the  poaitive  pole  became  negative. " 

Brugnatelli*  suggested  that  the  polar- 
ization of  the  plate  which  dnrinf?  the  clec 
trolysis  bad  given  off  hydrogen  was  due  to 

*  Bmgaatclll,  OiOert'i  ilmialM,  XXIIL.  p.  «tt 
(1806). 


a  compound  of  hydrogen  with  the  met^il  of 
the  eleefro.le.  Bnt  it  was  not  until  Schon- 
beiu  discussed  the  question  in  1839*  that 
a  iTBtematie  attempt  was  made  to  settle  it 
by  experiment.  Schonbein's  results  were 
in  favor  of  tin-  vi  v.  that  tlie  polarization 
is  due  to  the  foniuiiion  on  the  surfaces  of 
the  electrodes  of  thin  sheets  of  tbe  products 
of  the  eleetrolyaia. 

Now  the  old  theories  assume  that  if  we 
begin  with  very  small  elootromotive  force 
and  gradually  increase  it,  we  have  at  first  a 
state  of  tension,  tiie  eleetromotlTa  finoe^  ao 
to  speak,  pnUing  at  the  ions,  tbtA  this  ten- 
sion increases  a-s  the  electromotive  force  in- 
creases till  it  becomes  snfficicnt  to  pull  the 
ions  apart.  If  this  were  so  there  should 
be  no  enrrent  and  no  eleetrolyria  tiU  the 
eleetromotive  fores  reaehea  a  eertaiD 
amount,  and  then  suddenly  a  very  great 
current  and  something  like  an  explosive 
discharge  of  gas;  for  many  molecules 
would  be  in  the  very  same  state  of  tension 
and  all  would  give  way  at  once. 

\Y\ien  the  elertrolytic  decomposition  of 
water  was  first  observed,  as  it  was  (by 
Nicholflon  and  Carlisle)  immediately  after 
the  puUiratioD  of  Yolta'a  first  descrip- 
tion of  the  pile,  the  frrcat  diflRenlty  felt  by 
everv  one  wa.s  that  the  hydroi^eii  and  the 
oxygen  came  off  at  different  places  which 
might  be  far  apart  Grotkhnsa's  theory 
no  donbt  explained  this,  but  after  the  proof 
of  a  cause  of  polarization  piven  by  Schon- 
beiu,  and  the  accumulating  evidence  that 
Ohm's  law  applies  to  electrolytic  aa  well  aa 
to  metallic  conduction,  no  one  coold  hold 
or  defend  Grotthass's  theorj',  although  it 
was  retained  a«  a  sort  of  makeshift  until 
some  one  could  think  of  something  better. 
The  something  better  was  prodnosd  by 
Claasius  in  1857.t  Clausios  waa  one  of  the 
eminent  physicists  to  whom  we  owe  the 

*  Schfinbein,  rogg^  XLVL,  p.  109;  XLVll.,  p. 
101  (1890). 
tCUiMiva,  Ptgg^  ri.  p.  338  (1857>. 
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kinetic  thoorj'  of  cfns<>'»,  and  his  thfory  of 
electrolysis  is  derived  fniiii  an  applicatiou 
to  solutions  of  the  ideaii  iuvolvini  in  this 
kinetic  theoiy.  He  ftnppoMs  that  the 
molecules  of  the  electi-ol yti'  imne  through 
the  soluti'Mi  as  the  iiiMli-cules  of  a  gas  move, 
that  tlu-y  collide  with  one  another  as  the 
gas  moleonlefl  do,  and  that  it  mtwt  happen 
tikat  here  and  there  ions  get  separated  and 
remain  sepnratod  for  a  time,  catinn  afraiii 
uniting  with  anion  when  two  of  them  m^et 
under  favorable  conditions.  There'vill  lihua 
alwaya  be  aome  detached  iona  moving  about 
just  as  molecules  do.  They  will  not  always 
be  the  same  ions  that  are  thus  detached, 
and  a  very  small  proportion  of  such  loose 
iona  will  auffioe  to  explain  the  phenomena. 
These  loose  ions  retain  in  their  separate 
condition  the  charjrf«  nf  clortririty  which 
they  bad  when  united,  the  cations  l>eiug 
positively  and  the  anions  negatively 
charged.  This  is  assumed  to  be  the  state 
of  rnnttci-!?  in  iiny  solution  of  an  electr<>]ytt' 
If  now  into  such  a  solution  we  place  two 
electrodes  with  any,  however  small,  differ- 
euce  of  potential,  the  cathode,  being  nega- 
tive, will  exerris-'  iui  attraction  upon  the 
positively  charircd  r;iti(>iis,  and  the  positive 
anode  will  exercise  a  similar  attraction  on 
the  negatively  charged  aaiona,  and  flraa 
the  looso  ions,  which  before  the  introduc- 
tion (if  iIk'  t'lrclriKles  moved  nhont  in  the 
iK^uid  with  no  detinite  preferred  direction, 
will  on  the  whole,  now  that  the  eteotrodea 
have  been  introduced,  move  prefemUy,  the 
rntinns  towards  the  cathode,  and  the  anions 
towards  the  anode,  and  thos*^  which  are 
near  the  electrodes  will  be  drawn  to  them 
and  diseharge  their  electric  charge.  This 
theory  seems  therefore  to  explain  the  phe- 
iiomena.  The  essential  difference*  l)etwe«'n 
it  and  all  previous  theories  is  tluit  Clausius 
does  not  attribute  the  deodmpositiou  to  the 
current  or  to  the  attraction  of  the  elee- 
trixh  s  .  what  the  attraction  of  the  electrodes 
does  IS  to  separate  the  iona  already  dis* 


ctijjaired  from  one  another,  and  this  the 
smallest  electromotive  force  can  do.  The 
tlieory  is  so  far  adequate,  but  is  it  ad- 
miasiUet  Can  we  suppose  that  hydrogen  • 
and  chlorine  atoms  can  move  uncorabined 
through  the  solution?  It  is  to  be  notwl 
that  wliile  Clau-sius  does  not  give  any 
opinion  as  to  the  proportion  of  loose  ions 
to  the  total  ions  in  any  eMe»  he  assumes  that 
this  proportion  iiicreasis  as  the  tempera- 
ture rises,  on  account  of  the  greater  brisk- 
neas  of  the  movements  of  the  particles,  and 
pointji  out  that  this  is  in  accordance  with 
the  fact  that  electrolytes  condm-t  lietter  as 
the  temperature  is  higher.  But  be  8«ys, 
'  to  explain  the  conduction  of  the  eloctridty 
it  is  sufBcient  that  in  the  encounters  of  the 
molecules  an  exchan^^e  of  ions  should  take 
plnco  here  and  there,  and  perhapdi  com- 
paratively rarely.' 

In  this  connection  we  may  look  at  the 
views  expressed  by  Williamson  in  faia  paper 
on  the  theory  of  etheritieation.*  ITe  says: 
'  *  We  are  thus  forced  to  admit  that  in  an 
aggregate  of  moleeulm  of  ajiy  eomponad 
there  ia  an  exehaoge  constantly  going  on 
lietween  the  elements  which  are  contained 
in  it.  For  instance,  a  drop  of  hydmchloric 
acid  being  supposed  to  be  made  up  of  a 
great  number  of  moleeules  of  the  eomposi- 
tion  CIH,  the  proposition  at  which  we  have 
.inst  arrived  would  lead  us  to  bplieve  that 
each  atom  of  hydrt^en  dees  not  remain 
quietly  in  juxtaposition  with  the  atom  of 
chlorine  with  which  it  first  united,  but,  on 
the  contrary,  is  constantly  ehantrini,'  places 
with  other  atoms  of  hydrogen,  or,  what  is 
the  same  tiling,  changing  chlorine.'*  Wil- 
liamaon  fonnded  thn  opinion  on  the  ob- 
served facts  of  double  decomposition.  He 
niade  no  application  of  this  view  to  the 
case  of  electrolysis,  and  indeed  does  not 
explicitiy  mention  the  t^nporary  detach- 
ment of  the  atoms  during  the  process  of  ex- 

*  \\  ilUam«oiia  Chem.  8of,  J^mrm^  IV.,  p.  Ill 
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change ;  this  is  wholly  due  to  Clausius,  who 
arrived,  at  his  views  as  to  the  exchanges 
going  on  XD  a  Mdution  in  »  way  quite  dif- 
ferent from  that  followed  by  Williamson, 
and  quite  independently.  It  was  not  then 
known  how  closely  double  decomposition 
and  eleetrolyns  are  connected.  We  may  per- 
haps get  a  clearer  idea  of  Clausius's  theory 
by  imaf?iniTifir  the  phenomenon  to  take  place 
on  a  scale  such  that  we  could  see  the  indi- 
Tidnil  ifioa.  Let  w  tlien  imagine  a  large 
field  Willi  a  large  number  of  men  in  it,  each 
moxmted  on  a  horse.  We  shall  further 
suppose  that  all  the  men  are  exactly  alike 
and  that  all  the  horses  are  exactly  alike. 
They  are  moving  at  random,  BUMt  of  them 
at  about  the  same  rate,  but  a  few  of  them 
faster,  a  very  few  of  them  considerably 
faster,  a  few  of  them  slower,  a  very 
few  of  them  oonriderably  slower,  itun  fhe 
average.  They  move  in  straight  lines  until 
th^  meet  an  obstacle  which  maies  them  de- 
viate. This  obstacle  will  often  be  another 
man  and  horse.  The  collision  will  give  both 
a  shake,  and  will  sometimes  dismoant  one 
or  both  of  the  riders.  When  this  happens 
each  will  look  for  a  horse,  and  as  all  horses 
arc  exactly  alike,  the  horse  such  a  dismount- 
ed man  ftida  and  monnts  will  not  always 
be  the  one  he  came  down  from.  But  in  any 
case  t)ierf>  :vill  be  always  in  the  field  some 
men  without  horses  and  some  horses  with- 
out men,'  And  tiie  quicker  the  average  pace 
the  larger  will  be  the  proportion  of  dis- 
mounted men  and  riderle&s  horses  to  the 
total  number  of  men  and  horses.  And 
this  not  only  because  there  will  be 
moEre  and,  as  a  nde,  man  -violent 
collisioai^  bnt  also  heoanse  the  dls- 
monnted  men  will  have  more  difficulty  in 
catching  horses,  althoxigh  to  keep  up  the 
analogy  of  Uie  ions  we  most  soppose  the 
horses  to  be  as  anxiona  to  be  caught  as  the 
men  are  to  catch  them.  If  it  does  not 
make  my  allegory  too  grotesque  we  might 
suppose  places  with  attractions  for  men  and 


for  horses,  respectively,  to  correspond  to 
tiie  deetMMles,  so  tiiat  a  man  kxAing  for  a 
hone  would  on  the  whole  rather  go  in  the 

direction  of  lunch  than  away  from  it,  and 
if  he  got  near  the  refreshment  room  before 
he  found  a  horsti,  he  would  look  iu  there. 
An  objection  wsa  made  to  Clansins's  theory 
that  the  same  thhog  which  he  supposed  to 
happen insc)lution,say  of  hydrochloric  acid, 
ought  aku  to  happen  in  the  gas.  We  are 
not  yet  in  a  position  to  diseoss  this  point 
vrith  muchpmvect  of  obtaining  a  perfectly 
satisfactory  explanation  of  the  difficult, 
although  some  progress  towards  an  intel- 
ligible theory  has  been  made,  but  at  the 
risk  of  being  tedious  I  msy  indieate  that 
my  allegory  may  show  us  that  yre  need 
not  despair  of  finding  in  due  time  an 
answer.  Let  us  suppose  that  in  the  field 
there  are  not  only  men  and  horses,  but  also 
a  large  number  of  other  moving  objeeti,  let 
us  say,  by  way  of  example,  cows.  It  seems 
plain  that  whether  the  presence  of  the  cows 
would  inereaae  the  ehanee  of  a  man  being 
dismonnted  or  not,  it  would  sensibly  inter- 
fere with  his  chance  of  catchinis'  a  hcr^ 
if  he  were.  And  it  will  be  admitted  tiiat 
the  nature  and  size  uf  theRe  other  moving 
objeets  must  exerdse  an  uofluenee  on  tim 
proportion  of  horseless  men  and  riderless 
horses  to  the  tf)tal  number.  But  these  other 
moving  objects  represent  the  molecules  of 
the  solvent,  so  that  we  need  not  be  sar- 
prised  when  we  find  that  the  eleotrolytie 
conductivity  is  affected  by  the  nature  of  the 
solvent  and  that  where  there  is  no  solvent 
the  conductivity  is  very  small  or  even  noth- 
ing. 

A  very  important  question  was  left  only 
pfirtinlly  answered  by  Faraday.  It  is, 
^Vhat  substauces  are  electrolytes  t  Fara- 
day eoosidered  the  water  in  dilute  add  ss 
the  electrolyte,  and  the  acid  as  a  substanos 
having  the  power  of  increasing  the  con- 
ductivity of  the  water.  When  a  solution 
of  sulphate  of  copper  was  electrolyzed,  he 
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mppoaed  that  the  water  was  primarily  de* 

compused  aud  that  thu  metallic  copper  was 
a  set'ondarj'  product  reduced  by  the  nascent 
hydn>gen.  lie  says:*  "I  have  experi- 
mented on  many  bodies,  with  a  view  to  d«> 
tennine  whether  the  results  were  priinar}' 
or  secondary.  I  have  been  surprwd  to 
find  how  many  of  them,  in  ordinary  eaiies, 
are  of  the  latter  class  and  how  f requentlj 
water  is  the  only  body  deetrolysed  in  in> 
stances  where  other  substaMces  have  been 
supposed  to  fjivp  way."  Fmm  our  pi-esent 
point  ui'  view  iiuuiy  of  us  would  rather  say 
that  the  direct  eleetrolysis  of  water  very 
rarely  occurs,  except  to  a  very  small  extent 
In  IS^n  Dariiell  b<'?an  a  series  of  ingen- 
iously devised  and  skillfully  executed  ex- 
penmenls  with  the  view  of  determining,  in 
the  ease  of  salt  solntaons,  whether  it  is  the 
salt  or  the  watpr  which  is  primarily  elcctro- 
lyzed.  The  results  appeaj'ed  in  two  letters 
from  Dauiell  to  Faraday  in  1839t  and 
1840,1  and  in  a  paper  by  Dauiell  and  W. 
A.  Miller  in  1844,§  all  publishetl  in  the 
Transaclions  of  ihe  Royal  Society.  The 
purpuse  uf  these  inv^tigations  was  at- 
tained, and  it  was  completely  profed  that 
in  referenee  to  their  behavior  as  eleetrolytsa 
there  was  iin  difTi  rcneo  hptwp<*n  say  potas- 
sium chloride  and  potassium  nitrate,  except 
that  in  Ihe  lattw  some  ammonia  was 
formed  at  the  eathode  by  the  rsdneing  ae> 
tit>n  of  the  iiasfpiit  hydrop-on.  and  it  was 
clearly  shown  that  from  an  electrolytic 
point  of  view  all  Uie  oxygen  acids  and  their 
salts  fell  into  line  with  hydroeUorie  acid 
and  the  chlorides,  and  the  Nll^  was  electro- 
lytically  p.  rfpctly  analogous  to  K.  There 
is,  however,  an  interest  in  these  papers  be- 
yond this  important  result  .  In  the  earlier 
part  of  the  woric  the  anthers  measured  the 

*  Faraday,  '  Kx]»eriiiMnt«l  RMWrclies  til  B1«0- 

tricity,'  par.  751  (1834). 

t  Ouniell,  Phil.  Tntnt..  18.19,  p.  97. 

tt»i>.  rit.,  1840,  p.  209. 

iDsniell,  Phil.  Tran*.,  Mm,  p.  97. 


amount  of  deetrdysia  not  only  by  'the 

amount  of  ions  disengaged  at  either  or  both 
electrodes  by  the  primary  action  of  the  cur- 
rent or  the  secondary- actioaof  theelements,' 
but  also  tried  to  obtain  a  check  to  this  wiqr 
of  measuriug,  by  iming  a  diaphragm  in  the 
electrolytic  cell,  and  analyzing  the  contents 
of  the  two  parts  of  the  cell,  the  one  on  the 
anode  aide  and  the  other  on  the  eathode  nde 
of  the  diaidiracmu  1%isdie(&  was*  founded 
on  the  hypothesis  thatthe  voltaic  decomposi- 
tion (if  ati  electrolyte  is  not  only  effected 
by  the  di^tengagement  of  its  anion  and  ca- 
tion at  their  respeetiTS  deetrodes,  bnt  by 
the  equivalent  transfer  of  each  to  the  elec- 
tnKie.s,  sn  that  the  measure  of  the  qtiantity 
of  matter  translated  to  either  side  of  the 
dii4)hragni  might  be  takoi  as  the  measnre 
of  the  electrolysis.'  They  soon  found 
tluit  this  hyp'  th> was  unfit  to  pive 
any  such  nieasuremcut,  aud  in  the  paper  of 
1844  state  that  their  results  show  that  the 
hypothesis  of  equivalent  transfer  of  the 
ions,  'although  generally  mdved,  is  itsdf 
destitute  of  foundation.' 

The  non-equivalent  transfer  of  the  ions, 
inddentally  observed  by  Daniell  and  Miller, 
and  impeirfeetly  measured  by  them  in  a 
few  cases,  was  made  the  subject  of  a  Ion? 
and  elaborate  series  of  experiments  by 
Hittorf .  The  worir  extended  oVer  dx  yean 
from  1853  to  1859*  and  is  a  monument  of 
patient  labor  and  of  happy  adaptation  of 
means  to  a  clearly  |>erceived  end.  The  im- 
portance of  the  work  was  not  at  first  rec<^- 
nized  by  either  phyneists  or  elmnisia;  in> 
deed  its  meaning  was  scarcely  understood. 
I  shall  try  to  put  before  you  as  shortly  as 
I  can  an  outline  of  the  ideas  involved  in  the 
work,  and  of  the  most  important  eonelu« 
sions  arrived  at  by  Hittorf.  As  the  anions 
and  the  cations  are  separated  at  their  re- 

•  Hittorf,  Pogg.,  LXXXIX.,  p.  177  (1863); 
XCVIIL,  p.  1  (1856);  CIIL,  p.  1  (1858);  CVL. 
pp.  337  and  513  (ISW).  Artlk.  VMuHd.  (Q.), 
VL.  p.  671  <1901). 
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speetive  electrodes  in  equivalent  quantity, 
that  is,  in  the  case  where  the  valency  of 
anion  and  cation  is  the  same,  in  equal  num- 
bers, it  never  occurred  to  any  one  to  doubt 
that  thf  v  traveled  towards  the  electrodes 
at  the  same  rate,  until  Daniell  and  Miller 
ahomd  that  this  hypotheib  is  flironeoos. 
To  foUow  tliev  reasoning  and  that  of  Hit- 
torf  we  may  take  an  inia^rinary  rase,  and 
suppose  an  electrolyte  MX  with  its  cation 
M  aud  it«  anion  X  of  such  character  (liat 
these  ions  when  separated  at  the  eleetrodes 
can  be  removed  from  the  solution  com- 
pletely and  at  once,  and  that  the  electrol- 
ysis is  carried  (m  in  a  vessel  ]>r(>vided  with 
two  compartments,  one  containing  the  rath- 
ode  and  the  other  the  anode,  such  tli  < :  1 1  .i- 
evPT  happi^ns  at  an  clootrfxif"  phall  affect 
only  the  contents  of  the  cuiupartuient  con- 
taining that  eleetrode,  and  so  arranged  that 
the  liquid  eontauMd  in  eseh  compartment 
cfin  hi'  completely  removed  from  it  and 
analyzed.  Now,  let  us  first  suppose-  MX 
to  be  such  that  its  ions  travel  at  the  same 
rate.  In  the  time  then  in  which  one  M  has 
entered  the  cathode  compartment  one  X 
has  left  it.  There  is  at  this  moment  an 
excess  of  two  Jlf's  in  this  compartment; 
these  are  deposited  at  the  cathode,  and  now 
the  cooeentration  of  the  solution  in  this 
eompartmeiit  is  diminished  by  one  .V.Y. 
Similarly  at  the  anode  during  the  same 
time  one  A'  has  entered  and  one  M  has  left, 
two  JT's  have  been  depodtad  aiMl  the  solu- 
tion has  lost  one  MX.  In  this  case,  then, 
where  the  two  sets  of  ions  travel  at  the 
same  rate,  the  loss  of  solute  is  the  same 
at  the  two  deetrodes.  Let  us  now  suppose 
an  extreme  case  in  which  one  of  the  sets 
of  ions  (say  the  cations)  does  not  travel 
at  all.  In  the  time  in  which  one  X  leaves 
the  cathode  compartment  no  ilf  enters  it, 
the  excess  of  one  Jf  is  deposited,  and  the 
solution  here  has  lost  one  MX.  At  the 
anode  one  A'  has  entered  and  no  M  has  left, 
the  X  is  deposited,  and  the  solution  here 


has  lost  no  MX.  Again,  take  the  case  that 
the  anions  travel  twice  aa  fast  as  the  cations. 
Here  in  the  time  in  whieh  one  M  enters  the 
cathode  compartment  two  X's  leave  it,  the 
excess  of  tlm^e  .Vs  is  depo<jitpri,  and  the 
solution  has  lost  two  MX  s.  At  the  anode 
daring  the  same  time  <me  Jf  has  left  and 
two  X's  have  entered,  tiie  three  X's  have 
been  deposited  and  the  solution  has.  lost  one 
MX.  Of  course  it  will  bo  Been  that  the 
excess  of  one  kind  in  a  eompartiueut  cou- 
sists  not  only  of  what  enters  it,  but  also  of 
the  excess  resulting  from  the  departure  of 
the  other  kind.  Without  taking  any  more 
cases  we  at  once  see  that  the  speed  of  the 
eation  ia  to  that  of  the  anion  as  the  loss  of - 
solute  at  Ihe  anode  is  to  that  at  the  cathods. 
This  non-equivalent  transfer  has  sometimes 
been  described  in  another  way.  It  has  been 
sud  that  the  ions  go  at  tilt  lame  rate,  but 
that  at  the  same  time  tiie  solnts  ss  a  whols 
is  beinir  moved  towards  one  of  the  elec- 
trodes. Hilt  tliis  really  is  tlie  same  tiling. 
If  we  imugiue  two  processions  walking  with 
the  same  length  of  step  and  the  same  nnm> 
her  of  steps  a  minute  in  opposite  directions 
on  sueh  a  moving  platform  as  that  in  the 
Paris  Exhibition,  we  might  no  doubt  say 
that  the  two  wdked  at  the  same  rate;  thegr 
could  not  be  said  to  travel  at  the  same  rate. 
Hittorf 's  way  of  putting  it  is  not  only  the 
simpler  way,  it  is  the  only  way  that  agrrees 
with  what  has  since  been  made  out  as  to 
the  rate  of  movement  of  the  ions. 

Hittorf 's  work  had  to  wait  long  for  recog- 
nition, but  wp  now  know  its  frreat  impor- 
tance, not  only  on  account  of  the  large  num- 
ber of  aoenrate  measurementa,  but  also  he- 
cause  of  the  general  conclusions  he  drew 
from  them.  He  dediiee<l  from  the  transfer 
numbers  conclusions  as  to  the  nature  of  the 
solute,  showing,  for  instance,  tiiat  solution 
of  stannic  ehloride  deetrolyies  as  hydro- 
ehloric  acid,  tho  stannic  chloride  heinir  com- 
pletely hydrolyzed.  lie  also  showed  that 
such  double  salts  as  KCN,AgCN,  2KCI,- 
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Ptri,  nnd  KCl.AuClj  have  potassium  ffir 
their  only  cation,  the  silver,  the  platiuum 
and  the  gold  forming  part  of  tbe  anion. 
He  alM  ahow«d  that  2KI,0dI,  behavas  as  a 
single  salt  with  K  as  cation  when  the  con- 
centration is  great,  but  as  two  salts  with 
cadmium  as  well  as  potassium  as  cation  in 
dilute  aoliition.  Tm  fh«ie  and  in  rimilar 
c  ases,  Hittorf  made  a  valuable  contribution 
to  the  thenr>'  of  double  salts.  But  perliaps 
the  moat  striking  generalization  is  that  con- 
tained in  Ihe  wotdi  *deotroljt8B  ara  m11^* 
and  hia  very  instructive  compariaon  of  tiia 
readiness  with  which  a  substance  enters 
into  double  decomposition  and  the  readi- 
ness with  which  it  can  be  electrolyzed. 
With  the  f  aimeas  to  hia  predeeeMoia  whieh 
is  characteristic  of  him,  he  quotes  an  almost 
forgotten  statement  of  Oay-Lnaeao  to  aona- 
thing  like  the  same  effect. 

Ladiea  and  Gentlemen,— I  wish  here  to 
tdl  you  that  within  the  last  three  weeks 
Professor  ]T?t^n.rf  r'ntcrH  c-n  the  fifty-first 
year  of  his  professorship.  The  officials  of 
t]ie  Royal  LiatitatMni  bacve  anthorind  ma 
to  ask  car  Chairman,  Lord  Kelvin,  to  send 
your  con^atulationa  to  Profenor  Hittorf 
on  his  jubilee. 

We  now  come  to  another  turumg-point 
in  llio  developmant  of  the  theory  of  deetrot- 
ysis,  inseparably  associated  with  the  name 
of  Kohlrausoh.*  It  is  to  Kohlrauseh  and 
to  those  who  worked  with  him  that  we  owe 
methoda  for  Hie  aeetuwte  detarminalion 
of  the  oondacti\aty  of  electrolytea.  I  need 
not  give  a  description  (^f  the  apparatus. 
It  is  now  used  in  every  laboratory,  and  by 
means  of  it  a  series  of  observations  of  the 
oondnetifity  of  an  electrolyte  ean  be  made 
at  different  concentrations  in  a  very  short 

*  Kohlrauseh  and  Nippoldt,  Pogg.,  CXXXVIII., 
p.  280  (1869)  ;  Kohlraiuch.  Pogg.,  Jub«!lMUid,  p. 
290  (1874);  Kohlrauach  and  Orotrian,  Pogg., 
CXJV.,  pp.  1  and  215  (M7«) ;  Orotrisa,  CLVII.. 
p.  180  (1870) ;  KAfalraOBeh,  CLDL,  tSS  (1876). 
Oottingrr  Tsachrirhtrn,  1876.  p.  213.  WtSi*  VI., 
p.  1  (1879);  XL,  p.  653  (1880). 


time.  An  early  result  of  Kohlrauseh 's  in- 
vestigation was  his  disooveiy  that  ail 
adds  whieh  have  been  eganined  in  atrong 
Mintiona  ahoer,  for  a  de&iite  piopoition  of 
water,  a  maximum  of  conductivity.*  and 
he  shows  that  for  many  other  electrolyta 
there  is  a  solution  which  conducts  better 
Aan  one  either  a  littie  mora  <m»  a  littla  lea 
concentrated.  Thus  the  maarima  of  eaop 
dnetivi+y  of  the  foUowinp  acids  are  at  the 
following  percentages:  HKOt,  29.7  per 
eent;  HCl,  18.3  per  cent  ;  H,SO«,  30.4  per 
cent.;  HCAO.,  16.6  p«r  eent  *'Thc 
TTiaxiinrLl  acetic  acid  conducts  at  least 
o8,u00  times  better  than  concentrated 
acetic  acid."  In  connection  with  this  he 
aaya,  *w»  do  not  know  one  aini^  liqiaid 
which  at  ordinary  temperature  is,  by 
itself,  a  pood  electroh^ic  conductor.*  He 
refers  the  trace  of  conductivity  in  UsSO^ 
to  the  diaaocialimi  into  water  aod  SO*  «ih> 
served  by  M"arignaft  and  by  Pfanndkr,  and 
observes  that,  up  to  the  present  time  we 
know  only  mixtures  which  at  ordinary  tem- 
perature conduct  well,  the  supposition,  it 
not  mmatiml  that  it  ia  miztan  that  malm 
electrolytes  ^rood  conductors.  And  ag^ain, 
if  what  has  hcf^n  ?aid  is  correct,  we  must, 
in  order  to  have  good  conduction,  protect 
tiie  wandering  eonatituenla  from  fiwQnent 
meeting  with  one  another,  and  this  service 
is  performed  by  the  solvent,  which  makes  it 
possible  for  the  ions  to  get  over  a  part  of 
tiieir  joum^— and  to  nnidi  lazsnr  a  part 
the  more  solvent  there  is— without  reform- 
ing molecules.  It  is  this  suggestion  which 
I  ventured  a  little  while  ago  to  put  into 
an  allegorical  form. 

In  otdflp  to  eonpaia  the  oondueUvilj  of 
one  electrolyte  wiHi  that  of  another,  it  is 
necessary  that  we  dioose  comparable 
quantities  of  the  two,  and  there  ia  no  diffi- 
cult in  aeeing  lliat  sndi  emiiiMrable 
<piantiti«l  are  those  deoompoisecl  by  the 
same  current  of  electricity— that  is  to  sar, 
the  eloitro-chemical  equivalents  of  the 
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electrolytes.  Accordingly,  instead  of  ex- 
pressing the  concentration  in  percentage  of 
the  solute,  Kohlrausch  uses  'molecular  nom- 
ben. '  Tbo  moliwnliir  maabee  of  a  solution 
is  the  quantity,  in  grams,  of  the  solute  con- 
tained in  a  liter  of  the  solution  divided 
by  the  equivalent  of  the  solute.  Dividing 
the  eoodnetivi^  of  a  aolnticn  bjr  its  mdee- 
ular  number  gives  its  molecular  conduc- 
tivity Tt  will  be  fscfn  that  'molecular'  is 
<iot  used  here  in  its  ordinary  chemical  sense, 
Imi  as  fhfl  meaning  is  quite  dktiiiailr  itsted 
no  eoaifaaioii  need  arise.  Koblmnseli 
showed  that  the  molecular  conductivity  in- 
creases as  the  solution  becomes  more  dilute, 
and  with  extreme  dilution  approaches  a 
constant  velne. 

.  I  now  show  an,  eqMEimant  to  illustrate 

this. 

.  The  apparatus*  consists  of  an  eleotro- 
Ijftie  eell  in  Ihe  forai  of  a  tall  teetangolar 
troQi^  the  back  and  front  being  boad 

plat^  of  glass,  while  the  sides  are  composed 
of  narrow  strips  of  wood  eompletely  lined 
m.fk  miwt-fioSL  The  hottwi  of  the  eell 
IB  made  of  nonpeondneting  material.  The 
two  sheets  of  silver  serve  as  electrodes,  be- 
ing connected  to  binding  screM's  by  means 
of  external  wires.  The  eell  is  introduced 
into  a  battecy  dxenit  along  with  a  gal> 
vanometer  of  loir  mistanoe.  If  the  cell 
be  filled  with  pure  water  there  is  scarcely 
an  appreciable  eurrent  transmitted.  On 
removing  the  water  and  pouring  in  20  e^ 
of  a  4-normal  sQver  nitrate  solution,  ao  as 
to  cover  the  bottom  to  a  depth  of  a  few  mil- 
limeters, a  current  passes  as  indicated  by 
the  galvanometer.  If  ptire  water  be  now 
added  in  sneeeaeive  portions  and  the  aoln- 
tion  stirred  after  each  addition,  an  increase 
in  the  strength  of  the  current  is  observed, 
the  increase  being  greatest  after  the  first 
dflntiao,  and  beeoming  lem  with  each  sae- 

*  *  Fren  «  psper-by  Koftt)  sal  naaelMkitf,  ia  tlis 
7r  r ,  hnYi  f§r  pJIfsifeaUMh*  OhmiUe,  p. 


ceeding  dilnti'^n,  •-•<>  t^fit  a  maximum  is  ap- 
proaehed.  In  this  experiment  the  distsjice 
between  the  electrodes  is  constant,  and  the 
area  of  the  deetvodea  and  of  the  ewwaee- 
tion  of  the  conducting:  solution  is  propor- 
tional to  the  volume  of  the  solution,  and 
the  quantity  u£  the  salt  is  coosiaut;  there- 
fore any  ehange  in  the  sferragtt  of  tlie  euv 
rent  means  a  corresponding  change  in  the 
molecular  conductivity  of  the  dissolved 
salt.  The  molecular  conductivity,  there- 
fore, inereaaes  with  Hie  dilntion,  and 
a^mptotieally  approadies  a  maximum. 

T  rannnt  here  enter  into  a  de-soriptinn  of 
tlie  great  experimcntjil  difficulties  con- 
nected with  the  determiuatiuu  of  the  cou- 
dnetiTity  of  extremely  dilute  aolatiiMtia,  but 
I  may  refer  to  one  of  them,  namely,  the 
small  but  variable  conductivity  of  the  water 
used  in  preparing  the  solutions.  There 
aeetna  now  to  be  no  doubt  that  watar  is  in 
itself  an  electrolyte.  But  the  purest  water 
that  has  been  obtained  has  a  conductivity 
of  only  about  10~^**  as  compared  with  that 
of  mercury  as  unit.  The  minutest  traees 
of  salts  greatly  ineretae  the  eondnetivity, 

so  that  ordinaiy  distilled  water  has  a  con- 
ductivity of  3  X 10-'"  or  more.  With  solu- 
tions of  moderate  dilution  the  variation  of 
thte  veiy  small  quantity  is  of  little  eonae- 
queno^  but  with  extremely  dilute  solutions 
the  conducti\'ity  to  be  measured  is  of  the 
same  order  as  that  of  the  water. 

For  our  pi«aent  purpose  the  most  im> 
portent  conclusion  drawn  hy  Kohlraoadli 
from  his  observations  is  his  law  of  the  in- 
dependent rate  of  motion  of  the  ions  in 
dilute  solutions.  The  rate  of  motion  of 
any  iou  towards  the  deetrode  depends  on 
the  gradient  of  potential.  But  Kohlrausoh 
shows  that  the  rate  of  motion  of  each  ion 
in  dilute  solution  is  proportional  to  a  num> 
her,  the  aame  whatsrer  be  the  other  ion  of 
the  dectrolyte.  Thus  the  rate  at  which 
the  cation  K  moves  towards  the  cathode 
in  dilute  solution  is  the  same  in  solutions 
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of  KCl,  KNO„  KC.lIjO,.  etc.  KohlrauBch 
gives  these  numbers  for  six  cations  and  ten 
anions.  The  tomlti  ealeplatsd  from  tlMn 
numbers  agree  wdl  with  tha  obaeiTed  eon- 
ductivities. 

Methods  have  been  devised  for  directly 
observiut;  and  meaiiuring  the  rate  at  which 
ions  trwL  In  thia  oooneetion  I  may 
specially  mention  the  names  of  Oliver 
Lodge,  WhetJiam  and  Masson.  These 
measurements  sgree  very  well  with  the 
rates  ealeulated  by  Eohlranselt 

I  now  show  an  experimaot  indicating  a 
way  in  which  such  meaaovementa  ean  be 
made. 

The  apparatus*  oomriata  of  a  glass  U- 
tnba,  with  a  long  atopoodk^fonnel  eoBnected 

to  the  lower  part  of  it.  The  tube  is  nearly 
lialf  filled  with  a  dilute  ffibmit  n  0'^  per 
cent.)  solution  uf  potassmm  mtrate,  and 
then  about  the  same  quantity  of  a  aolntion 
of  potassium  permanganate,  of  the  same 
eonduetivity  as  tlie  other  solution,  is  slowly 
introduced  by  means  of  the  foimeL  The 
petmanganate  acrfntion  ia  loaded  wifli  vaem 
(a  n<m>eleetroIyte)  so  as  to  make  it 
denser  than  the  nitrate  solution:  the  per- 
manganate solution  now  lies  in  Uie  lower 
part  of  the  U-tabe  with  a  aharp  interface 
between  it  and  the  nitrate  eolation  above 
it  in  caeh  limb  of  the  tube.  If  now  we 
connect  the  electrodes,  which  were  pre- 
liminarily inserted  into  the  upper  parts  of 
the  bmba  of  the  tnbe,  with  a  battoy  with 
high  difference  of  potential,  a  current  will 
pass,  and  a  transference  of  ions  will  tjikc 
place,  cations  (K)  towards  the  cathode  and 
anions  (NO,  and  MnO«}  towards  the 
anode,  and  the  eolnmn  of  pink  eoior  will 
rise  in  the  limb  containing  Uie  anode  and 
fall  by  nn  equal  amount  in  the  other.  By 
this  means  an  approximation  can  be  made 
to  the  rate  of  tnvd  of  Ae  iona. 
We  now  oome  to  a  new  chapter  begin- 

*  BxpcriBMBi  Inm  •  paper  ly  Nsrai^  in  fhs 
XtittOufift  f9r  Ekktroehemiet       p.  9»  (1M7). 


tunp  with  1887;  but  before  entering  on  it 
we  must  turn  aside  for  a  little  to  a  aobjeet 
whidi  doee  not  at  fliat  aig^t  aeem  to  haw 
a  very  close  relation  with  the  matter  we 
have  in  hand.  The  subject  is  that  of  what 
may  be  called  the  oemotic  phenomena. 
These  are  all  connected  with  the  concentra* 
tion  or  with  the  dilution  of  adntiona.  They 
all  involve  the  idea  of  the  work  done  in 
con cf'Tit  rating  a  solution.  We  need  not 
discuss  the  theory  of  these  phenomeoa,  we 
are  intereated  in  them  now  only  as  they 
give  na  methods  of  ascertaining  the  molee* 
ular  coneentnitiou  of  a  solution.  In 
1883*  Baoult  showed  that  in  the  case  of  a 
great  man(y  anbatanoes,  equimoieenlar  8oln> 
liona  (with  the  euna  aolvent)  have  the  aaoa 
freezinp-point  In  1886f  he  showed  that 
eq-nimolecular  solutions  with  the  same 
volatile  ttulveat  have  the  same  boiling-point. 
Moleeolar  ia  here  naed  in  ita  ordinary  ehem- 
ical  sense.  These  discoveries  were  eagnly 
taken  up  by  chemists  as  promising  an  im- 
portant addition  to  the  means  at  their  dis- 
poial  for  determining  the  moleenlar  w^ghti 
of  sabstances.  Convenient  arrangementa 
for  applying  the  methods  were  devised  by 
lieckroann.l  and  soon  came  into  use  in 
nearly  every  laboratory.  They  were  almost 
eidnBivaly  'aaed  for  tta  determination  ef 
the  molecular  weight  of  organic  substances, 
and  have  been  found  trristworthy  in  such 
cases.  When,  however,  van't  Hoflfg  in  his 
atndy  of  the  theoty  of  adntlona  oondnded 
imm  theoretical  considerations  that  the  de> 
presnion  of  the  freezing-point  and  the  rise 
of  the  boilinf,'-point  are  proportional  to 

•  Pvttoiilt,  Compt.  rend.,  XCIV.,  p.  1817;  XCV, 
pp.  187  and  1030  (18I8>;  XCVI.,  p.  MBt} 
XCVII..  p.  941  (1«83). 

tRaoult,  Compt.  rend.,  CIIL,  p.  1125  il8*C); 
CIV.,  pp.  D70  !(iid  1430;  CV.,  p.  857  (1687). 
gMUekrift  f.  phfftik.  Chenie,  II.,  pp.  353  (1888). 

tBMknuuin,  Xett9^ft  f.  phytik.  Chemic,  U., 
pp.  G3S  And  715  (1888);  TW^  p»  NS  (188t>} 
Vm.,  p.  223  (1881). 

i  van't  Hdr,  EeittOirVt  f.  phj/sik.  CUmtt,  I« 
pp.  (1887). 
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osmotic  pressure  in  the  case  of  dilut«  solu- 
tions, tlie  obmrvatiom  made     Raoult  and 

others  furnished  a  ninnber  of  facts  ready 
for  testing  the  theory.  He  found  that,  while 
in  many  cases  the  osmotic  pressure  cal- 
eidated  from  hia  formula  PV~HT  agreed, 
within  the  limits  of  experimental  emN*, 
with  the  value  calculated  from  the  observa- 
tion, there  were  a  very  considerable  niun- 
ber  where  the  observed  value  differed  from 
that  given  by  the  formula.  He  aceord- 
ingly  modified  the  formula  by  the  introduc- 
tion of  a  factor  f,  so  as  to  make  it  PV  ^iRT. 
This  factor  t  is  unity  in  the  cases  where 
obaervation  fay  Raoult  "^e  mctbod  givea  re- 
nilte  agreeing  with  the  formula  PVss^RT; 
it]  ntlirr  r'nscs  it  is  prcntcf  or  less  than 
unity,  ajid  indicates  Uie  extent  of  the  dis- 
agreement. Arrhenius,  to  whom  van't 
Iloff  ahowed  tbeee  numbera,  pointed  out 
that  all  the  substances  which  had  t  greater 
than  unity  were  electrolytes,  and  that  the 
deviation  had  to  do  with  their  splitting  up 
into  iooa.  Arrhenina*  had  before  Hiia  time 
(18S7)  b«:"en  working  at  the  subject  of  elee» 
trolysis  and  of  the  relatiou  between  the 
readiness  with  which  substances  undergo 
eleetrolysia  and  Hie  readineas  with  which 
th^  enter  into  chemieal  reaetkma.  He  had 
been  looking  for  an  explanation  of  the  fact 
that  the  conductivity  of  a  solution  of  an 
electrolyte  is  not  proportional  to  its  concen- 
tration, and  had  eome  to  the  eonclu8i<m  that 
tWa  must  (lei>eiid  on  some  of  tlie  molecules 
of  the  solute  lieiuf,'  "active.'  that  is,  taking,' 
part  in  the  conduction— while  others  were 
inaetive,  bebaviog  like  molecules  of  a  non- 
electrolyte,  and  iJiat  the  proportion  of  ac- 
tive molecules  increases  with  dilution. 

van't  Huff's  factor  »  enabled  Arrhenius 
to  give  precision  to  these  ideas,  and  in  1887 f 
he  formulated  the  theory  that  the  'active' 

*  Arrli«idii«,  Bihang  iitt  hm^L  Bvemtka  vettntik. 

Akatl.  Uandlingar,  1884,  NVi-^.  13  :.n<l  11. 

t  Arrhenius,  Zcittchrift  f.  phj/aik.  Chcmie,  I.,  p. 

•81  aasT). 


molecules  were  those  which  were  ^iit  into 
ions.  It  waa  now  poaaible  to  calculate  i  in 
two  waya  and  compare  the  rcsultf^.  Ar- 
rhenius {nves  a  list  of  eiphf y-four  sub- 
stances, for  which  there  existed  at  tliat  time 
data  for  auek  eaieulatkni^  and,  Mleu* 
lating  the  value  of  «  as  deduced  on  his 
new  theori'  from  the  conductivity,  com- 
pares it  with  the  value  of  j  derived 
from  freezing-point  observations  in  each 
of  the  eighty-four  substances.  The  agree- 
ment does  not  at  first  sight  strike  one  as 
very  close,  but  there  are  several  eircura- 
stances  which  have  to  be  considered  in  judg- 
ing them.  The  whole  mass  of  published  ob- 
servations waa  taken,  the  limits  of  probaUe 
crmr  are  very  different  in  different  eases, 
and  the  freezing-point  measurements  were 
aD  made  at  temperatures  a  little  below  0", 
while  the  eondnetivity  meaaurementa  were 
made  at  18°.  The  comparison  was  made, 
not  as  a  demonstration  of  the  theory,  hut 
rather  as  a  preliminary  trial  with  such  ma- 
terials as  were  at  hand.  The  real  testing  of 
the  tbeoiy  necessarily  came  later.  So  I  think 
we  may  agree  with  Arrheoius  that,  consid- 
ering all  the  circumstances,  the  agreement 
in  not  unaatisfaetory,  except  in  tiie  eaae  of 
nine  of  the  substances,  and  thiit  moat  of 
these  nine  eases  ar"  linltlf  tu  suspicion  on 
other  grounds.  In  ItibT,  almost  at  the 
time  when  Arrhenius  published  the  paper 
of  which  I  have  just  he^  qieaking, 
Planck*  discussed  the  aubjeets  of  the 
diminution  of  the  vapor  pr»»s,snre  and  the 
lowering  of  the  freezing-point  in  dilute  salt 
solutions  from  the  thermodynamic  point 
of  view,  and  atarting  from  the  principle  of 
the  inerea.se  of  entropy,  deduced  forniulse 
connecting  these  quantities  with  the  molec- 
ular weight.  He  says,  in  conclusion: 
*'Thi8  formula  claims  exaet  numerical 
validity.  It  gives  for  most  substances  a 
greater  molecular  number  than  that  usually 
as.sumed,  i.  a  partial  or  complete  chem- 
*  PlsDck,  Wfctf.,  XXXII.,  p.  4»S  (1887 J. 
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ical  decomposition  of  the  substauee  in  the 
solution.  Even  if  the  cuns^p^pnces  of  thia 
proposition  bhouid  require  an  essential 
modifieation  of  the  generally  prevailing 
views  as  to  fhe  oonstitation  of  solutious,  I 
do  not  know  any  fact  which  sliows  it  to 
be  tmtenable.  Indeed,  many  observations 
in  oCher  departmmta  (the  proportioiially 
•trong  affinities  of  dilute  aolntieiM,  wluflh 
remind  one  of  the  properties  of  the  nascent 
state,  the  easy  decomposability  by  the 
weakest  galvanic  current,  the  phenomena 
of  intonal  frietM»),  are  direetly  in  f^Tor 
of  the  view  that  in  all  dilute  solnt?  n^?  a 
more  or  less  eomplete  decompositiou  of  the 
molecules  of  the  dissolved  substances  takes 
plaee.  Beiidee»  thia  eonoeplimi  adapti 
iteelf  well  to  the  opinions  developed  by  L. 
Meyer,  W.  Ostwald  and  S.  Arrhenius  on 
the  state  of  the  molecules  of  dissolved  sub- 
stanoes,  aa  it  only  goes  a  atep  fnrtbier  and 
fixes  numerieally  the  degne  of  tiie  deeom- 
position." 

An  objection  was  taken  to  Planck  s  argu- 
ment It  was  said  that  as  his  formula  con- 
tains  the  ratio  of  the  moleeiilar  nnmben  of 
the  solute  and  of  the  solvent,  it  could  not 
be  inferred  that  that  of  the  solute  is  greater 
than  its  formula  leads  to,  for  it  might  be 
that  the  moleenlar  number  of  the  aotTent  ia 
less  than  that  indieated  by  its  fotmnla. 
Planck's  answer  was  immediate  and  ob- 
vioua.  In  any  expression  in  which  the 
m<deealar  nnmber  of  the  eolTent  appean, 
there  alao  appean  aa  a  factor  the  molecular 
weisjht.  For  instance,  in  the  formttla  for 
the  depression  of  the  fretzintr-point  the 
molecular  number  of  the  solvent  is  multi- 
plied by  the  latent  heat  of  one  molcenle 
of  the  solvent,  and  similarly  in  other  caaea. 
So  that  it  makes  no  difference  what  molec- 
ular weight  we  assume  for  the  solvent,  and 
file  tue  of  Ita  moleenlar  nombttr  is  meiidy  a 
convenient  way  of  expressing  ita  quantity. 

This  increase  in  the  nnmber  of  the 
molecules,  or  splitting  into  ions,  was  called 


'electrolytic  dissociation.'  It  will  be  swn 
that  it  is  what  Lodge  in  1885,  in  speakmg 
of  Clausius's  theory,  called  diasociatioa. 
Bnt  whUe  it  haa  aome  obvioDR  reeemblanees 
to  the  dissociation  of  a  gas,  there  are  very 
striking-  differences  between  the  cases,  and 
perhaps  some  of  the  difficulties  in  the  way 
of  the  aoeeptanoe  of  the  theory  may  hare 
ariaen  from  the  uae  of  the  same  word  for 
two  things  differing  so  mtich.  We  need  not, 
however,  discuss  the  name,  but  it  is  well 
to  look  for  a  little  at  the  ees^tiallydiffeKent 
nature  of  the  fliinga.  Thia  e— antiel  dis- 
tinction consists  in  tlie  products  of  the 
cloctrolytical  dissociation  being  charged, 
the  one  set  with  positive,  the  other  set  with 
negatiTe,  deetrieity,  ao  that,  while  in  the 
body  of  the  solution  they  can  move  about 
independently,  they  cannot  be  scpanitni 
by  diffusion  as  the  products  of  the  dissocia- 
tion of  a  fsa  can.  It  is  trae  that  the 
quioker  moving  iona  can,  to  a  small  extent, 
forerun  the  slower  movin;:  ions,  and  diffuse 
a  little  further  into  pure  water  or  iuto  a 
more  dilute  solution,  as  is  shown  by  the 
fact  that  when  two  solntiona  of  the  same 
electrolj'te  of  different  concentration  are 
in  contact  there  is  a  difference  of  electric 
potential  between  them,  but  they  cannot  be 
sqMuwted  to  any  weigliable  extent  in  tidi 
way.  In  order  to  aeparate  from  one  an- 
other two  gRses  uniformly  mixed,  a  certain 
calculable  amount  of  woi^  has  to  be  done, 
BO  tiiat  aft^  a  gaa  haa  been  dissoeiated  and 
wholly  or  partially  oonvnted  into  a  miz- 
tnre  of  the  two  gBseons  products,  some  work 
has  still  to  be  done  to  pet  them  separately. 
So  it  is  also  in  the  case  of  electrolytic  dis- 
sociation; but  while  in  the  former  case  the 
decomposition  work  is  the  main  thing,  and 
the  separation  work  very  small,  in  the  lat- 
ter it  is  quite  the  other  way.  Here  the 
heat  of  dUisoeiatlQn,  that  is,  tlie  voik  spent 
in  decomposing  the  electrolyte  into  its 
ions,  is  small  (indeed  sometimes  nefrntive), 
while  the  work  to  be  done  to  separate  the 
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iuns  is  always  very  mueli  greater.  Indeed 
we  may  quite  eorroctly  say  that  in  mott 
hi|;1ily  diBsoeiated  aoiutioii  of  hydroehloriQ 

acid  the  hydrogen  and  the  chlorine  are  still 
very  finidy  uuiteil,  not  irHle«»d  atom  to  atom, 
but  eac'ii  atom  of  the  one  kiud  to  all  tlie 
atoms  of  the  oflier  kind  within  a  eeitain 
distanee  from  it.  A  man  does  not  lose 
his  money  wlieu  he  takes  it  out  of  his  pnoket 
aud  putii  it  into  a  baiik.  lie  does  indeed 
lose  his  relation,  to  the  individual  gold  and 
eilTer  coins,  and  does  not  know  and  does 
not  ••an'  wliiTt'  thos^'  pjirlicHlar  pieces  of 
nu'tal  are,  hut  he  is  interested  in  knowing 
that  they  or  their  like  are  at  bis  command, 
and  the  same  sort  of  work  will  be  required 
to  imi»overi»li  liim  whether  his  money  is 
in  the  hank  or  in  his  pocket.  (I  assume, 
of  couise,  that  the  bauk  of  our  present  im- 
agination esnnot  beeome  insolvent.) 

I  have  said  that  the  test  of  the  theory 
would  come  later.  It  lias  Ihtii  iroirifr  071 
since  1887,  and  if  time  would  aliow  I  could 
iiivv  you  many  eases  in  whieh  deductions 
from  the  theory  have  been  found  to  agree 
with  c\i^^p  quantitative  accuracy  with  ex- 
perimental obscrvatiotus.  I  shall  mention 
only  tile  fii-st,  .still  among  the  most  impor- 
tant, namely,  (tetwald's  determination  of 
the  allinity  constants,  and  his  application 
of  CtuMlii  rir  and  Wtia^rc's  principb-  to  the 
iotia.  1  couirl  also  give  you  in.stanci's  in 
which  there  have  been  disorepaneies,  or 
apparent  diserepaneie8«  and  show  lunv  in 
sotup  of  tlio'ic  fj)s('s  the  diftifult  irs  Imvi-  ln>(>n 
cleared  up.  The  history  of  this  thet)ry  has 
in  faet  so  far  been  that  of  every  useful 
theory,  for  it  is  in  this  way  only  that« 
theory  fli  os  its  work.  I  shall  sehn't  two 
points  for  illustnuioii.  not  bwausc  they 
are  more  important  than  others,  but  bc- 
eause  I  ean  illustrate  them  by  means  of 
experiments  which  do  not  occupy  much 
time,  and  can  be  made  visible  in  a  lar^e 
room.  The  first  ha*  reference  to  the  ques- 
ti<Mi,  Whatarethe  ionsinthe  esse  of  a  dibosie 


acid?  As  HNO,  gives  aa  its  luua  H  and 
NO,  so  we  might  expect  lIjS04  to  give  2H 
and  SO4.    But  we  find  that  until  the  diln- 

tian  has  advanced  to  a  ooTisiderable  extent 
the  ions  of  sulphuric  acid  are  mainly  H 
and  11S0«.  This  is  quite  in  hanuon^'  with 
the  ehemieal  action  of  H,SO«,  for,  as  every 
chemist  knows,  at  nioderfite  temperatures 
we  have  the  aetion  IL  +  NaH  — HCl 
4-NallS0«,  and  the  temperature  ha.s  to  be 
raised  in  order  to  iset  the  action  NaHS04 
+  NaCl=lICl4-Na,S0,.  In  the  first  of 
tlies>'  experiments  wc  take  as  tlie  clecl  mlyte 
a coiicenlratc(i solution  of  pofas.sium  hydro- 
gen sulphate  KIISO4.  This  gives  tlie  ions 
K  and  HSO4.  The  latter  go  to  the  anode 
and  there,  on  being  dischargwl,  fonu  |>er- 
sulpburie  aeid,  or  its  ions,  and  pota.ssinm 
persulidiate  iv^SjOj,  being  sparingly  solu- 
ble, crystallizes  out.  This  is  the  method 
by  means  of  wbicdi  13r.  Marshall  discovered 
the  persiilpliatis.  The  next  experiiiu'nt 
will  illustrate  the  t'ormatiou  and  diacharge 
at  the  anode  of  the  anion  SO4.  We  have 
here  dilute  sulphuric  aeid  with  which  is 
mixed  1!  little  luau^anous  sulphate  MnSO^. 
The  iim  Sd,  when  discharfjeil,  adds  it.s»»lf 
to  ^AluSO^  and  forms  mauganic  sulphate 
Mn^fSO^),,  recQiniixed  by  its  red  color. 
This,  oven  in  acid  .solution,  is  qnieUy 
hydndy/ed,  giving  insoluble  manganic 
hydrate. 

The  other  point  I  wnh  to  illustrate  is  the 
application  of  Oaldbei^  and  Waage's  prin- 
ciple to  iona.  Without  entcriiij;  into  any 
^'ein  i  al  discussion  of  this  qtioslif  11.  T  shall 
merely  say  that  theory  leads  to  the  n-^sult 
that  the  addition  of  a  soluble  acetate  to  a 
solution  of  acetic  acid  diminishes  the  con- 
centration  of  II  ions,  and  so  makes  the  solu- 
tion less  I  tli  etively  acid.  This  was  experi- 
mentally proved  by  Arrheuiua  iu  1890,* 
by  measuring  the  rate  at  which  cane-sugar 

*  ArrheniuH,  Zvitachrift  f.  phy»ik.  ChemU,  V., 
p.  1  (1880). 
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is  inverted  by  acetic  acid  alone,  and  with 
varying  quantitiea  of  aodium  aeetate  added 

to  it.  But  as  such  an  exi)erimeat  cannot 
be  made  visible  to  a  lar^f  uuiuber  of  specta- 
tors at  oace,  I  tliought  of  a  way  of  aUuwiug 
the  aune  thing,  whieh,  while  not  capable 
of  the  eamc  degree  of  accuracy,  would 
prove  the  principle  qualitntively.  I  have 
here  a  solutiou  of  ferrous  acetate  to  which 
I  hAva  added  enough  acetic  add  to  prevent 
the  precipitation  of  ferrous  sulphide  on  the 
addition  of  sul|)lnirettf'd  liydro^cn.  I  add 
sulphuretted  hydrogen;  of  course  no  pre- 
cipitate is  formed.  I  now  add  a  acdution 
of  sodium  aeetate  mixed  with  rather  more 
than  three  equivalents  of  acetic  acid,  so  as 
tn  make  it  plain  that  the  effect  is  not  duo  to 
the  fonuation  of  an  acid  acetate,  mid  you 
«ee  that  we  have  at  once  a  precipitate  of 
ferrous  sulphide.  To  show  that  the  addi- 
tion of  the  water  ha.s  not  produced  the  re- 
sult, I  add  to  another  portion  of  the  same 
w»litti<m  ae  mueh  water,  and  70U  eee  that  no 
precipitation  takes  place. 

I  have  not  spoken  of  non-aqueous  solu- 
tions. At  the  rise  of  the  dissociation  the- 
ory, these  were  generally  supposed  to  be 
non-eondueUim,  but  many  of  them  have 
now  been  examined  botl\  by  scientific  work- 
ers in  the  old  world,  and  very  specially  by 
our  colleagues  on  the  other  side  of  the 
Atlantic,  and  have  been  fomid  to  condnet 
elcctrolytically.  It  seema  likely  that  these 
invest if,'ationsi  will  throw  much  li^dit  on 
the  influence  of  the  solvent  on  the  conduc- 
tivity of  the  dissolved  salt.  Partienlarly 
intererting  is  the  relation,  indicated  in  some 
cases,  between  the  specific  inductive  capa- 
city of  a  "solvent  and  the  dissociation  of  the 
dissolved  salt.  But  this  is  one  of  the  ques- 
tions not  yet  ripe  for  treatment  in  a  dis- 
course such  as  this. 

I  had  a\m  thonirht  of  <vayin?  somethinp 
as  to  the  atomic  character  of  electricity, 
and  the  OMnpounds  of  deetricity  with  what 
we  may  venture  to  call  the  other  chemical 


elements,  and  had  even  smne  idea  of  poadi- 
ing  OB  Lord  Kslvin's  domain  of  'Aminos 

atomized,'  but  time  ha.s  saved  nie  from  this. 

1  have  been  describing  the  history  of  the 
theory  of  electrolysis  from  the  time  of  Fara- 
day, in  sQch  a  way  as  is  possible  within  the 
limits  of  an  hour.  I  have  necessarily  omit> 
ted  mention  of  many  active,  able  and  suc- 
cessful workers,  and  I  caunut  in  every  case 
justify  the  omission  except  by  referring  to 
the  time  limit.  I  have  as  far  as  I  could 
exjdained  the  cvMi  Tice  which  we  have  for 
the  theories  described,  but  I  have  not  in- 
tended to  argue  for  or  against  the  essen- 
tial tralli  of  tihem.  I  have  sometimes  been 
asked  in  reference  to  the  theory  of  electro- 
lytic dissociation,  Do  you  really  believe  it 
to  be  true  t  My  answer  to  that  question  is, 
I  believe  it  to  be  an  eminently  nsefnl  tfaeoiy. 
It  has  led  to  a  great  deal  of  most  valuable 
experimental  work.  It  has  enabled  us  to 
group  together  things  that  without  its  help 
seenMd  veiy  littic  connected.  It  haa  lad 
to  the  discnssiott  of  proUems  that  could 
scarecly,  withmit  its  sujrErestinn,  have  oc- 
curred to  any  one.  It  does  not  seem  to  be 
exhausted,  and  I  look  forward  to  much 
good  to  be  got  from  it  yet,  and  therefore 
I  am  willing  to  take  it  as  a  f,niide.  But 
I  do  not  lix)k  on  it  as  an  infallible  fruide; 
we  cannot  expect,  we  do  not  need,  an  in- 
fallible guide  in  physical  seienoe.  A  long 
life  may  be  anticipated  for  this  theory;  if 
that  be  so,  we  may  be  sure  that  it  will  un- 
dergo modiilcations,  for  if  it  is  to  act,  it 
will  be  acted  on. 

Nothing  but  good  can  come  from  the 
fullest  discussion,  either  of  the  tlieoretical 
basis  or  of  the  experimental  evidence  for 
or  against  a  tiieury.  No  great  principle 
in  seioioe  or  in  law  can  be  satiifaetoiily 
settled  without  full  argument  by  competent 
advooatps  on  both  sides,  and  the  cairpr  hnnt 
for  evidence  by  those  who  attack  and  by 
those  who  defend  will  lead  to  a  more  com- 
plete investigation  of  the  whole  field  than 
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would  be  atUdiwd  without  raoh^diftll  w» 
call  it  partuant— hiterest 

A.  Cbuh  Bbowk. 


TUB  BOTANlCAh  aOOlBTT  OF  WABEINOTOVi 
BOVAKICAL  development  at  the  national 
capital  has  been  so  rapid  within  the  last 
few  years  that  few  outside  of  Washington 
compreliend  that  it  haa  become  the  lead- 
ias  botanieal  oenter  of  AmevMa  and  ia 
rapidly  taking:  position  as  one  of  the  lead- 
iufjr  botanical  ceuters  of  the  world.  Prob- 
ably no  city  in  the  world  can  boast  of  a 
larger  nmnber  of  well-trained  pivteanonal 
men  devoting  UMir  entire  time  to  the  study 
of  botany  in  some  one  of  its  various 
branches.  The  aggregation  of  so  large  a 
numberof  profeasitmal  botanists  has  finally 
led  to  the  formation  of  a  general  botanical 
socit'ty  which  is  of  more  than  passing:  inter- 
est, as  there  is  hardly  a  univereity  of  any 
note  in  the  country  that  is  not  represented 
by  graduates  among  its  members. 

The  Biological  Society  of  Washington 
was  the  first  society  or<janized  in  Washing- 
ton which  gave  any  attention  to  botanical 
mattem.  This  eodety  was  too  formal  and 
did  not  allow  of  sufficient  diseuanon  to 
suit  some  of  the  botjuiists,  and  as  a  result 
in  1893  the  'Botanical  Seminar'  was  organ- 
iced,  the  original  mCTibenhip  inelading 
Messrs.  P.  V.  Coville,  D.  0.  Fairchild,  B. 
T.  Galloway,  Theo.  Holm.  E.  F.  Smith  and 
M.  B.  Waite.  The  main  aim  of  the  Semi- 
nar was  to  discuss  general  problems  of 
plant  physiology  and  pathology  and  to  pro- 
mote a  friendly  spirit  of  eiitidanL  In  the 
early  days  of  the  Seminar  no  member  pub- 
lished a  paper  tmtii  it  had  been  read  or 
anmmarised  before  the  Soeie^  and  had  ran 
the  gauntlet  of  criticism  whieh,  the  writer 
can  testify,  was  frequentlyso  severe  as  to  be 
perilous  to  the  peace  of  mind  of  the  mem- 
ber under  eritieinn.  In  no  other  sooie^ 
whieh  the  writer  has  OTsr  attntded  was 
criticism  BO  f^ly  indulged  in,  or^  it  may 


be  remarked,  so  pleasantly  received.  As 

it  is  axiomatic  that  no  two  minds  ever' 
think  exactly  alike,  so  it  came  to  be  an  un- 
derstood thing  that  no  paper  would  suit 
eTeryoDft  and  many  a  lively  diseussion  and 
tilt  of  warm  words  resulted. 

The  orpanization  of  the  Seminar  was 
somewhat  novel,  being  mainly  remarkable 
fiHT  its  lack  of  organisation.  thB  9vai- 
nar  had  no  offleers  and  no  eoostitation  and 
its  membership,  thongh  very  exclusive, 
existed  only  as  tradition  or  in  memory. 
The  meetings  were  held  at  the  residences  of 
members,  the  host  of  the  preceding  meeting 
acting  as  chairman.  The  membership  wss 
limited  to  twenty-five  and  unanimous  con- 
sent of  ail  members  was  required  for  eleo- 
tion  to  membership. 

In  the  nine  years  of  its  existence  the 
Seminar  filled  an  important  place  in  Wash- 
ington s  botanical  development,  both  sci- 
entifically and  socially.  A  light  lunch  was 
sored  at  eadi  meeting  and  these  light 
lunches,  which  sometimes  became  heavy, 
served  as  they  were  at  11  p.m.,  became 
famous  among  the  members.  It  may  be 
said  that  the  fire  of  sdaitifie  enthurissm 
requires  no  midnight  lunch  to  feed  upon, 
but  it  is  certain  that  no  matter  how  keenly 
the  scientifie  fire  bums  a  lunch  during  the 
evening  adds  to  the  flow  of  ideas  and  is 
conducive  to  '  that  aatisfied  f^ng*  whi«li 
makes  all  members  re^nilar  attendants. 

Within  a  few  years  the  number  of  bot- 
anists in  Washington  became  too  large  to 
be  acoonunodated  in  tlie  botanical  seminar, 
n^eeting  as  it  did  in  private  houses,  and  in 
1898  the  Washinprton  Botanical  Club  was 
organized  particularly  to  consider  the  prob- 
lems of  systematic  botany  and  f aroisli  a 
means  of  communication  between  botanists 
interested  in  systematic  and  ecolofjical  "AmA- 
ies.  The  organization  of  this  club  was 
largely  brought  about  through  the  aetivi^ 
of  Mr.  G.  h.  Pollard  and  the  lato  Gilbert 
H.  Hicks.  The  general  plan  of  tiua  organ- 
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ixatioii  was  Bunilar  to  tiiat  of  the  Mmimr, 
but  differed  in  having  a  oorpe  of  regular 

officers. 

Dr.  E.  L.  Greene  was  elected  as  the  first 
president  and  Mir.  C.  L.  Pollard  as  the  first 

secretary,  and  they  were  retained  in  these 
ofTlecs  until  the  soeioty  .lisbaruled,  when  the 
Washiugtuu  Botanical  Society  wag  organ- 
ized. 

TheBotaniealSeminar  and  Botanical  Glnb 

worked  Iwirmoniously  and  well  for  a  few 
years,  luit  th<^  r?i|ii<lly  ineivasinjf  number 
of  bi»tani»t.s  in  \Va.sliiugtuu  rendered  it  de- 
flinible  that  a  general  edciety  should  be  or> 
i  d  in  whieh  all  of  the  l^otaniats  could 
Ue  lirou^'ht  1iii.'c  flii  r  nt  li-ast  oocasioiuilt y, 
J'rivate  houses  were  in  general  fuuud  to  be 
tod  small  to  accommodate  comfortably  even 
a  menberihip  of  tweniy>fiTe,  to  which  the 
seminar  was  liitiiti  fj,  nini  numerous  botan- 
ists of  e<|ual  profeiwiomd  rank  were  ask- 
ing fur  admissiuu. 

The  oriranixation  of  the  Botanical 
Society  of  WasliInLton  was  tinally  effected 
l.y  H  n-snlutMU  of  the  eonstitrifut  S4K-ietie« 
at  a  joint  meeting  held  November  '26,  1901. 
The  course  of  events  leadini;  up  to  this  ac- 
tion was  m  follows: 

As  a  rfsiiH  nf  tli"  ^reru'ral  senliment  in 
I'avor  oi  coiisulidation  the  liutaiiieal  Semi- 
nar appointed  a  couimitt<>e  ommsting  o£ 
Messrs.  II.  J.  Webber.  0.  P.  Cook  and  M.  B. 
Waite.  and  the  Hotanical  Club  a  coiiunittee 
consistin<r  of  .^fp>;'i^s  (*.  L.  IVdlard.  David 
White  and  William  H.  .Maxoii,  to  eousider 
plans  of  organization.  As  a  result  of  the 
d«lil"'i;ition  of  the  n.mtuifti'e  a  plan  of 
orpani/.-itinn  wns  ci.  x  isc.i  am!  a  joint  meet- 
ing of  the  two  soeietii^  was  called  at  whieh 
the  organization  was  perfected  and  the 
followinfr  constitution  was  adopted : 

OOKta'lTl'TIOS. 
ArtMe  I. 

The  nauw  of  this  Soeietjr  afaall  be  tlia Botmnioal 
Society  of  Washington. 


ArHele  IL 

The  olijc<  t  of  ih'i'  fscKiif-iy  nhnll  tw  the  i'tpo«i- 
lioa  ttnd  liiiHUKHiun  of  the  r«»ulti»  of  botanical  in- 
vMtigatioiu,  and  tbe  promotioa  of  liieial  iaUi^ 
MittM  among  tlw  ineinlwn. 

Article  III. 

The  membera  of  the  tktdcly  shall  Im>  madtau 

of  Wsahiogtoo  or  vicinity  having  m  profMaonil 
interest  in  botanical  icicnee. 

Artide  IV. 

1.  Tlic  ■iflifor!*  of  the  Soc-irty  wtiiill  rcn-i-t  ni  x 
I'leitident,  a  V'ive-l'reiiident,  a  Uecordiiig  Secre- 
tary, a  CorreMpondiag  iMereiaty  sad  a  Traaamrer. 
Tl  It-Hi'  olBcara  ihall  «anatitate  tlw  EsaeuCiTa  Com- 
mittee. 

S.  Oillren  aball  ba  eteetad  annually  by  ballot, 

nful  hold  "tVicf  until  their  succeHiior-  nr? 

iiloLtod.     Tlie  ExM-utive  C<>uiautt«e  mUuII  have 

powar  to  All  vacandaa  until  tba  naxt  annual  alae* 
tion. 

ArtMe  V, 

This  CViDHtitiitinn  iiiur  Ik-  uincndod  at  any  rtgn- 
lar  meeting  by  a  two  thinia'  vote  of  the  total  mem- 
benthip.  written  notice  of  tbe  propooed  amend- 
ment hiivinK  bcvn  !«ut>initt«!<i  at  tlie  precwlinK  re^fu- 
lar  meeting.  Abaent  memtiers  may  register  their 
Totaa  by  lettar. 

The  first  officers  of  the  society,  elected  at 
the  same  meetiug,  were  as  follows:  Presi* 
(but,  Albert  K.  W»H>tls;  Vice-President,  F. 
\'.  (.'(►ville;  Kecording  Secretary-.  C.  L.  Pol- 
lartl ;  Corresponding  Secretary',  llerbert  J. 
VTebber;  Treasurer,  Walter  li.  Evans. 

One  novel  feat u re  of  the  society  is  that 
while  the  president  |)n-siib>s  at  all  bn^iincss 
meetings  and  rei>n"«ent«  the  Society  offi- 
cially as  in  ordinary  societies,  spice  is  given 
tt)  the  scientific  programs  by  tlie  by*Iaw 
whii'Vi  iin>viil>-s  tli.it  'tlii-  si'iriitifi(^  j»n>*rrMm 
of  each  regular  meeting  shall  l)e  conducted 
by  a  Chairman  of  Program;  and  that  the 
same  Chairman  shall  not  preside  over  more 
than  one  meeting  during  the  year.' 

Meetings  are  ht'ld  nioTithly  and  each 
meetiug  is  preceded  by  an  infonnal  dinner 
attheregulardinner  honr,  5:30p.h.  Tbe 
following  is  a  list  of  the  present  membeia 
of  the  Society: 
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CiirlatoB  R.  Ball,  UA  <I«wa  Agiieuliilxai  Ool- 
A'i'^i'^tant  Afroatologiat,  Departmcflt  o( 

Agi  U'lllUil  i', 

William  R.  Hoattie,  B.S.  (Ohio  State  Univer- 
sity).  AMsistant  in  Testing  Garden*,  Departmant 

of  Ajiriculturp. 

Ernst  A. Benjtcy.M.A.  (University  of  Xi-brahka). 
Assistant  in  Charge  of  Seed  and  Plant  Introduc* 
tion.  Dep.trtinent  of  Agricultnre. 

Edfrar  niown,  Pli.B.  (Union  Ckillc^e).  Aa^lat- 

ani  Bot:itii-<t.  Dfpnrt mrrit  of  Aj;riculturc. 

1  laiik  K.  Cameron,  A.U.,  i'h.D.  (Johns  Uop- 
kins  Univeraity).   Soil  Cbemlat,  Department  of 

Agriculture. 

Mark  A.  Carleton,  M.S.  (KanHas  AKricuUural 
Colle;^*).     CcrealiHt,  Department  of  .Vj^riculture. 

Joseph  S.  Chamberlain,  M.S.  flowu  Agrieul- 
tUT«t  Colleji^),  Ph.D.  (Johns  ilo{ikiii8  Ummr* 
i«itj).  Expert  in  Fhyniologieal  Cbeinifltiy,  De- 
parimeot  of  Agriculture. 

Victor  K.  Chcsnut,  B.8.  (Uniwraitj  of  CaU- 
fornin).  Botanist  in  ('h.irL.'i^  nf  rnvi'-ti;,Mtinii>i  of 
Foiaonouti  Plants,  Depurtnient  of  Agriculture. 

6u;  N.  Collins,  Aasiatant  BoUnist  in  Tropieal 
Affripulturf',  Di'p,ir1iiurit  of  .\5fricultiire. 

O.  F.  Cook,  Ph.B.  (SyracuM  Uuiversity). 
BotaBlat  in  Charge  of  Tropical  Agriculttire,  De- 
partment of  Agrifulturc. 

Lee  C.  Corbett,  M.S.  (Cornell  University). 
Horticalturiat  of  Bureau  of  Plant  Indnatry,  De- 
partment of  .\jjriculturc. 

Frederick  Y.  Coville,  A.B.  (Cornell  University). 
Chief  Botaniat,  Department  of  Agrieultute. 

Lester  H.  Df"<y.  US  f MirM^'iin  .Agricultural 
College).  As.'iistnnt  Botanist  in  Charge  of  In- 
Teatigationa  of  Fiber  Planta,  Department  of  Agri' 
culture. 

lienjaniin  M.  l)Uf;j;ar,  A.M.  (linrvara  Univer- 
Mly),  IMi.D.  (Cornell  University).  Plant  Pl^ 
iolo^jist.  Department  of  Agriculture. 

Arthur  W.  FAma,  B.ti.  (University  of  Ver- 
mont).   Seientlfle  Aid  in  Plant  Breeding  Labo- 

rafory,  Depnrfnicnt  of  .Nfjriciilture. 

Walter  H.  KvanH,  .M.S.,  I'h.D.  (Wabaskh  Col- 
lege).    Botanical    E«liior   Kj^perimettt  Bttetion 

Jttceord,  Depart nirnf  "f  .Vgriculture. 

David  G.  Fairehild,  B.S.  ( Kansas  Agricultural 
College).   Agrieoltural  Explorer,  Department  of 

Agrieultnre. 

Beverly  T.  Galloway,  B.S.  (Univemity  of  Mia- 
■eurl).  Cbief  of  the  Bureau  «f  Plant  Industry, 
Oepartmrat  of  Agiieultura. 


Harrle  P.  Oould,  B.S.  (t/nlveraity  of  Maine), 

.M  s     iCornell    I'ni^ or-.!! y  i .     A^^istant  Pomol<^ 
gi.>>t.  Department  of  Agriculture. 
Edward  L.  Greene,  Ph.B.  (Atoion  College), LLJ>. 

(Univpr-JTly  <if  \ctri-  D.mii'',  Piofes!«)r  of 
Botany,  ('atbolie  Universiiy  iif  Anieriea. 

David  Griffltba,  US.  (South  Dakota  Agrlotd- 
tiirnf  Cnllege),  Ph.D.  ( Columbia  University  ) .  As- 
^i-lnnl  Agro»>lologi»t  in  Charge  of  Kange  InveuU- 
gatione,  Dqiartmant  of  Agiieulture. 

Charles  P.  Hartley,  M.8.  (Kanaaa  Agricaltunl 

Colli'srcl .  As.sistant  in  Pl.mt  T'.reediQg  Labor a- 
tory,  Depai  iment  of        i<  nit  m  r. 

Albert  S.  Hitchcock.  M..\.  ( lowm  Agricultural 
Colli^).  Ansiiitant  Agro^tologist  in  Charge  of 
C«M(|>erativ««  Ex|)eriments,  Department  of  .\gri- 
eulture. 

ered.  U.  Uiliman  M.S.  (Michigan  Agricultural 
College).  Amiatant  in  Seed  Uabaiinm,  Wnt«iiiii»l 
Inveatigatioiia,  Department  of  Agriculture. 

ThmnnM  H.  KfarficT.  A^i>.i^t;mt  Phy^tiologiHt  in 
i'lant  Breeding  Laboratory,  Department  of  Agri- 
cuiture. 

Karl  Kellerman,  B.S.  (Cornell  I'niversity ) . 
S<'ientific  Aid,  Plant  Physiological  Laboratory, 
Department  of  Agriculture. 

Frank  H.  Knowlton,  M.S.  ( .Middlel>urj-  College), 
Ph.D.  (Columbian  Univerriity ).  I'alcontologist, 
Geologjeal  Survey. 

William  R.  Maxon,  Ph.B.  (^acusc  Univcr- 
Hity).    Aid  in  Cr^'ptogamie  Botany,  Oiviaion  of 

Plants,  Ka(ional  Museum. 

K.  K.  B.  McKenney,  M.S.  (Univert*ity  of  Pcnn- 
oylvania),  Ph.D.  (Basel  University).  Expert, 
Ve<jetable  Physiological  and  Pathological  Inve«ti- 
gutions.  Department  of  Agriculture. 

(Jeorge  T.  Moore,  M.A.,  Ph.D.  (Harvard). 
Algologist  and  Plant  Physiologist,  De|>artmeBt  of 
Agriculture. 

Inward  L.  Morris,  A.M.  (Amherst  College). 
Head  of  the  Department  of  Biology,  WaaUngton 
High  Schoole. 

.Iesf«-  B.  N'lirtr.n.  ATS.  (Kan.Hn!<  Atrric-itltnral 
College).  Scieiiiitir  Aid  in  Plant  Bree<tiiig  Labo- 
ratory, Department  of  .A^'riciiltMre. 

J.  B.  S.  Norton,  ^LS.  (Kannas  Agricultural 
Colli'ge).  Professor  of  Botany  and  State  Path- 
ologist, Maryland  Agrieulturai  College  and  E» 
periment  Stntinn. 

William  A.  Orion,  M.S.  (University  of  Ver- 
mont). Aaaiatant  Piant  Patbolegistt  DcpaitamBt 
of  Agrieultunb 
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Adrian  J.  Pieters,  B.S.  (Univemity  of  Mich 
igan).    fioUniat  in  Ctuurgs  of  Seed  Laboratory, 
Department  of  Agrletdtun. 

Chiirlcs  L.  rnllard.  A.B.,  A.M.  (Columbia  Tn! 
veraity).  Aasiittant  Curator,  Diriaioo  of  Tlanta, 
Natiooal  MaMnm. 

O.  naroM  Powell,  M.S.  (Cornell  University). 
Aastatant  I'omologiat,  Department  of  Agrioul- 
tvra. 

Peny  L.  Ricker,  M.S.  (Unirereity  of  Maine). 
Sdentifle  Aid  in  Agroatol«gy,  DcputmcDt  of  Agri- 
euliiin. 

J.  Bose,  M.A..  PhJ>.  (Wftbaeh  College).  Aa- 
•utant  Curator,  Diviiiion  «l  Plunta,  Nationftt  Mn- 
•eam. 

Filibert  Roth,  B.S.  (University  of  Michigan). 
Chief  of  Foraatry  Dinaion,  iD  Charge  of  U.  8. 
FoTMtry  Beeervee,  Departouat  «f  Brtttior. 

Oarl  a  Sooidd,  B.a  (Unlverelty  of  lOmaMCa). 

Expert  on  Cereals,  Departrrient  of  Agriculture. 

Comeliua  L.  Sbaar,  A.M.  (Univaraity  of 
NAradm).  Anlitant  Flrat  Pftthokffart,  Deput* 

ment  of  Agriculture. 

Erwin  F.  Smith,  B.S.,  D.Sc.  (University  of 
Michigan).  Pathologist  in  Charge  of  Laboratory 
ol  Plant  Pathology,  Department  of  Agriculture. 

^Uam  J.  Spillman,  iLS.  (Univ^aity  of  Mia- 
wmii}.  Chief  AgKMtokffat,  DapartBeBt  of  Agil- 
evUbtm. 

Dean  B.  Swingle,  B.S.  (Kansaa  Afriealtural 
College),  M.S.  (University  of  Wisconsin).  Scien. 
tiflc  Aid  in  Laboratory  of  Plant  Pathology,  De> 
partncnt  of  Agrlenltnre. 

Walter  T.  Swingle,  M.S.  (Kansas  Agricultural 
CoIIe^).  Physiologist  in  Charge  of  the  Labo- 
ratory of  Plant  Phyelology,  Department  of  Agri- 
culture. 

•William  A,  Taylor,  B.S.  (Michigan  Agricul- 
tural College).  Fomologist  in  Charge  of  Ki«l«i 
Investigations,  Department  of  Agriculture. 

Charles  O.  Townsend,  M.S.  (University  of 
Michigan),  Ph.D.  (Leipzig).  Plant  Pathologist, 
Department  of  Agriculture. 

J.  £1.  W.  Tracy,  B.S.  (Michigan  Agricultural 
College).  Expert  Seed  Teeter,  Department  eff 
Agriculture. 

Rodney  H.  True,  M.a  (University  of  Wiaeon- 
lin),  PhJD.  (Leipaig).  Plant  Phyeiologiet,  De- 
partment of  Agrknltura. 

Merton  B.  W.iite,  B.9.  f  f 'niverpity  of  Tllinoin). 
Pathologist  in  Charge  of  Investigations  of  Dia- 
eaeea  of  Oiehard  IVnits,  DepartoMat  of  AgdenH- 
ture. 


Herbert  J.  Webber,  M.A.  (Unitersity  of  Ne- 
braska), Ph.D.  (WaahingtoB  Uniwaity).  Plant 
Physiologist  in  Charge  of  Lalioratory  of  Plant 
Brecling,  Department  of  Apriculture. 

David  White,  B.a  (Cornell  Uni vanity).  Geot- 
oglet,  Qeologieal  Sumy. 

Milton  \Mi!tncy,  Cliief  of  Um  Bnrcail  Of  Soik, 
Department  of  Agricultura, 

Wiittam  V.  mgbl,  3M.  (MtddfaB  AgrieaMonl 
College),  M. A.  (Stanford  University «  At^iatan^ 
Geographic  Botany,  Department  of  Agriculture. 

Earley  V.  Wilcox,  Ph.D.  (Harvard  Univeraity). 
Associate  Editor  of  ExpmrimetU  Btatiom  Beoordf 
Department  of  Agriculture. 

Albert  F.  WwxIr,  M.A.  (Univeraity  of 
Nebraaka).  Cbi<>f  Patbokgiat  and  Phyii(riiagiet» 
Department  of  Agricultmr*. 

Total  memberehip,  67. 

The  plan  of  organization  of  the  Society 
providfs  that,  whenever  it  septus  desirable, 
semiuars  may  be  formed  for  the  study 
and  diaeiUBion  of  ipeeial  topics.  Sndiaeiiii- 
nars  are  to  be  associated  with  fhe  Soeielsr 
and  to  be  eond noted  mainly  on  the  plan 
of  the  original  Botanical  Seminar.  Four 
sneh  seminars  have  already  been  formed, 
namely:  (l^i  A>:ranomic  Seminar,  (2) 
Physiolotriral  and  Patliol(><rical  Seminar, 
(3)  Plant  Breeding  Seminar,  (4)  Sys- 
tematie  Botanical  Seminar. 

Botanieal  aistivily  in  Waduagton  it 
rapidly  increasing  and  the  present  list  of 
iiifiiihprs  will  pmbably  be  greatly  en- 
larged within  the  next  year. 

It  is  not  probable  Haat  the  Society  will 
publish  proceedings  or  issue  any  papen 
in  the  near  fntnt^^;  but  hereafter  reports 
of  the  meetings  will  be  furnished  to  Sci- 
GsrcB  wheneyer  the  program  is  ol  aneh  a 
nature  as  to  justify  a  report. 

Herbkrt  .1.  Webbeb, 
Corresponding  Secretary. 


THE  MOSQI  ITO  CAMPMGX  IV  VEW  JERSEY. 

There  has  been  much  comment  in  the 
Praaa  on  the  above  matter  since  Asseuibly 
bill  No.  31  was  first  intmlnciHl  in  the  New 
Jers^  Legialatore.  Though  the  bill  is 
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very  short,  few  joomala  printed  it,  and 
when  printPtl  it  ftppeart  that  very  few 
Tvnd  it  carefully  enough  to  nnderst.mri  its 
real  purport.  The  common  belief  seems  to 
he  that  for  the  sum  of  $10,000  the  SUte 
Entomologist  is  to  destroy  tiw  moaqiu- 
toes  in  the  state  during  the  current  season. 
It  needs  only  the  most  cnsnal  afquaintitru  c 
with  the  character  of  the  problem  to  make 
It  ohrioiu  that  any  attempt  to  soeh  aa  end 
would  be  foredoomed  to  ridiculous  fail> 
tire:  but  it  was  just  this  TnisaT>T>n'}i«nsion 
that  is  accountable  for  such  opposition  as 
the  real  seheme  met  with.  The  aet  is  so 
short  and  its  objeets  are  so  briefly  set  out 
Hiat  it  is  here  presented  in  full. 

Ay  Act  to  Phovibe  for  as  Ttn'estioatioj*  awd 
Bjcpobt  by  tub  New  Jcbsbt  Aobicultubai. 
BnmiiiifT  SrATioir,  mm  not  IfosQoito 

pROBijrM,  ITT  rrs  Rei.atio.n  to  the  SArrrrABT, 

AoaiCl'LTUBAL   AND   OTHEB    iNTKKEffTa   Of  THK 

Be  it  rnacled  by  the  Senate  and  OtntrM  AtMmMy 
of  the  State  of  A'«ic  Jertey: 

1.  That  tiie  New  Jeraey  Agrienltanl  liziMrt- 
tnent  Station  bo  ami  the  sume  is  hereby  em- 
powered and  directed  to  iaveatigate  and  report 
upon  tlw  moeqnitoes  (wenrring  witliin  the  State, 
their  habits,  life  history,  breedinfx  pl;i(('H,  relation 
to  nularial  and  other  diaeaara,  the  iojury  caused 
by  tbem  to  tlie  egrieiiltiinl.  mnitanr  ancl  «tlier 
interests  of  the  State,  their  luttiirul  enemies,  and 
the  beet  methods  of  lesacning,  controlling  or 
otlMVwlM  diminiahing  the  numbers,  injury  or 
dptrimcnfnl  effect  upon  the  iif^cnltunl,  aUDitaiy 
anil  otliiT  iiitere>tt»  of  the  State. 

2.  The  sum  of  ten  thou-und  dollars  is  hereby 
appropriated  to  the  New  Jersey  Agricultural  Ex- 
periment Station  to  be  applied  to  and  expended 
for  the  purposes  mentioned  in  f^eciion  one  of  this 
AoU  Snob  expendiiurea  to  b«  made  and  acoousted 
for  in  the  same  manner  as  are  the  other  moncja 
appropriated  to  said  Stntion. 

3.  This  Act  shall  take  effect  immediately. 

This  act  passed  the  House  with  little  op- 
positiOB  and  by  a  good  majority ;  bat  in 
the  Senate  it  eneountwed  aetive  hoetilily. 

That  IxkIv  could  not  be  pcrsujidrd  that 
there  was  a  serious  purpose  behind  the  bill. 


Nevertheless  it  wss  favorably  reported 

from  the  eimiinittee  to  which  it  had  been 
referred,  tmly  to  find  a  place  in  the  pre- 
siding officer's  'forgotten  comer,'  whence, 
it  was  intended,  it  diould  never  be  re- 
moved. But  even  Senators  change  aome- 
times  ami,  lor  some  reason,  the  bill  was 
resurrected,  brought  up  for  final  reading 
and  lost  by  a  tie,  changed  to  a  negative 
vote  by  one  of  tiie  advocates  of  the  meaanre 
who  voted  nay  that  he  mi^t  move  for  a 
rccon.sideration.  The  motion  to  recon.sider 
was  made  and  tabled,  leaving  a  ehance  for 
life  which  was  seized  in  the  closing  hours 
of  the  sesrion. 

Public  opinion  expressed  by  the  news- 
papers had  been  and  eontinued  to  be  almost 
uniformly  favorable  to  the  meastire  and 
this  induced  some  of  Hie  oppontion  to 
change  their  previona  negativs  to  afflrma* 
tive  votes. 

Nominally  therefore  the  Legislature  of 
the  State  of  New  Jersey  had  passed  a  bill 
appropriating  $10,000  for  an  investigatieo 
and  report  on  the  inoscpiito  question  and 
this  act  was  approved  by  the  Qovenior  in 
due  time. 

A  general  State  law  requires  that  all 
sums  of  mim^  to  be  paid  out  by  flw  Oomp> 
trailer  must  be  included  in  one  of  the  regu- 
lar appropriation  bills.  The  ret^ular  appro- 
priation bills,  however,  have  been  completed 
and  w««  upon  final  passage  whni  dm 
mosquito  bill  passed.  No  mention  of  any 
mm  of  money  for  this  purpo^io  appears  in 
either  the  supplementary  or  the  regular 
appropriation  bill  passed  by  the  Legisla- 
ture, eonseqnently  there  was  no  mooqr 
available  for  the  purpo,se8  of  the  aet»  vriddi, 
so  far  lis  the  law-making  body  is  coneerned, 
would  have  to  remain  inoperative  until  a 
future  session  should  see  fit  to  providt  flio 
neeessary  funds. 

The  matter  was  presented  to  the  Gov- 
ernor of  the  State  and  he  wss  asked  to  con- 
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fdder  a  requot  to  devote  a  .small  sum  from 
ail  PTiiortri'ncy  fiiml.  wliidi  is  under  bis 
pei-sonal  control,  tlial  an  organiwition  for 
work  mi^hi  be  effected.  The  Governor 
had  already  expreased  a  favorable  intoreat 
in  lli>-  subject  and  after  consideration 
a^ree<l  to  assi^-n  the  sum  of  one  thousand 
duUara  to  the  purpoues  mentioned  in  the 
bill.  It  is  quite  obviot»  that  this  mm  is 
totally  inader|UHte  to  the  earryin^r  out  of 
the  plan  orii;iti.iIl\  fi>riniilnted,  which  in- 
volved the  expenditure  of  ten  times  the 
amount  in  hand;  but  considerable  prelim- 
inaiy  work  may  be  done  that  will  aimpUiy 
matters  when  the  full  sum  becomes  finally 
available. 

One  pai't  of  the  fund  will  be  devoted  to 
an  invealigatioii  of  the  oonditiona  whieih 
favor  the  tramnniRBioii  of  malaria  in  cer- 
tain district*  in  the  Staff,  and  a  competent 
man  has  been  .secured  for  tli;rt  purpose. 
He  will  bti  located  in  a  malarial  district 
where  Amphele$  is  abimdant  and  its  hreed- 
ing  places  numerous.  This  will  afford 
porf unity  for  a  i  :nvfiil  study  i>f  tlio  con- 
dition under  whiehthesemostpjitoi's  areable 
to  carry  the  or^^auisms  causing  tlie  di^aae. 
The  atudoit  will  be  supplied  with  material 
from  other  distriets  in  the  State  where 

malaria  as  an  endemie  disea.>ie  is  practi- 
cally unknown.  This  material  will  be  used 
in  eompariflon  with  that  coUeeted  in  the 
infected  locality,  and  if  possible  a  eomparar 
tive  study  of  the  media  in  whidi  the  larvc 
breed  will  be  made. 

Another  subject  that  will  be  taken  up 
by  one  thoroughly  qualified  for  the  work 
is  a  study  of  the  foo«l  habits  of  such  ver- 
tebrates as  live  in  the  waters  iuhaliited  by 
mosquito  larva;.  It  is  further  expected 
that  ooUeetions  be  arranged  for 

fliroughont  the  State  that  the  mosquito 
fauna  may  be  thoroughly  understood,  and 
the  various  <?pf>rip<!  locally  involved  may  be 
intelligently  considered. 


iCE.  CM.  8.  Voi^XV.  MaM. 

The  general  larvey  of  the  Halt-marsh 
reirioTi,  which  was  contenii)late(i  h.s  {>art  .if 
the  original  plan,  will  have  to  be  postponed 
for  the  present  It  will  be  possible,  how- 
ever, for  me  to  eover  the  gronnd  in  a  pre* 
liminarj'  way,  that  I  may  be  fully  informed 
when  I  am  able  to  put  field  parties  into 
active  service. 

Aside  from  the  general  work  here  out- 
lined some  of  the  inoTC  oommon  species 
will  l)e  bred  in  the  laboratory  in  quanfitiis 
sufficient  to  allow  of  experimenta  with 
poisonous  materials.  The  application  of 
oil  on  a  hufP^  aeale  has  been  foond  aome- 
what  unwitisfactoiy,  and  while  there  is  DO 
dnulit  (if  its  cfTt'ctiveness  in  eeneral,  fh^r*» 
are  occasions  when  its  ase  should  be 
avoided  if  posvble. 

This  outline  of  what  haa  been  done  and 
what  it  is  expi'ctcd  to  do  is  presented  that 
the  scientific  world  at  I»'ast  should  be  uuder 
no  misapprehensions  in  thi.s  matter. 

John  B.  Suaa, 

Nkw  BtjrNswirK, 
May  la,  IWJi. 


8CIBNTIF10  BOOKS. 

A     University    Text-hook    of    B'>l'ihi/.  Bjf 
Douglas  IIouoiiton  CAMruKi,!.,  Ph.!).,  Pro- 
fetisor  of  Botany  in  the  Lelaud  Stanford 
Junior  Uaiventty.   New  Toik,  The  Uie- 
millnn  Company;  I.'Miili  ii.Mucmillan  &  Co., 
Ltd.    liM)2.   All  rights  ruservod.   bva  P|k 
xv-^sm.  With  many  illuMtrstions. 
It  haa  been  the  pleaMMt  task  of  lha  pisMot 
n>vipwrr   on   fcvcral   prcvioos   i^ecasions  to 
notie*>  books  prepared  by  Dr.  Campbell,  each 
time  with  incieased  inteKst  Thers  was  fifrt 

a  little  te.\t-b<)ok  for  TTiph  Schools- — tin-  'Kle- 
meiite  uf  Structural  and  Systematic  Botany' 
— which  appeared  twelve  years  ago,  and  justi- 
fied the  reviewer's  favorable  estimate.  Fire 
years  hifor  came  that  ntliniralilo  hook — tlie 
'Structure  and  Developnu-nt  of  Mo*.^  and 
Ferns'— whidi  has  beoi  a  han^Mok  of  ad- 
vanced lK)tanist»  since  it--  piililicntion.  Thii 
was  followed  in  1899  by  '  Lectures  on  the  Evo- 
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lution  of  PlunlJi,'  oiic  of  the  most  Mnprgwstive 
and  readable  of  raocot  books  on  tlie  philudoph- 
ieal  aqieatB  of  botanical  science.  Wo  maj  see 
the  atiepa  in  the  evolution  of  n  leading  botanint 
in  the  preeedintf  books,  especially  when  wc  nHd 
to  the  lint  the  one  which  has  just  appeared, 
and  idiich  is  hoce  to  be  notiesed. 

Tho  authnr  brings  to  the  task  of  preparing 
a  book  fur  uuirerstty  students  long  experience 
in  teaehinir  in  the  high  school,  as  well  as  ^ 
university,  and  hiH  many  cxi>lorations  in  new 
fields  of  l)otaniral  reseawh  add  jrrciitlv  r<i  Iii-s 
preparation.  Om  might  say  that  his  earlier 
works  have  been  preparatovy  to  this,  and  that 
in  their  preparation  he  wn-s  Iny-ns-  tho  founda- 
tions upon  which  to  build  this  comiteudium  of 
Che  sci^oe.  He  h«s  msde  this  a  book  of  lef- 
erenoe,  and  it  is  wrj  distinctly  stated  that  it 
is  Jiot  a  laboratory  Trmniinl.  We  have  here  an 
indieatiuu  of  a  recession  of  tlie  tide  which 
at  one  time  seemed  likely  to  sweep  away  eveiy* 
thinfr  that  was  not  of  and  for  the  laboraturv  or 
the  field.  The  book  is  thus  a  contribution  to 
die  diseusBion  of  the  methods  of  teaching 
botany,  and  as  sueh  we  welcome  it  an  an  omen 
of  Virftrr  thinr''  than  we  have  had.  It  is  an 
'Bll-round'  book,  and  the  student  who  is  so 
fortunate  as  to  be  led  through  it  by  a  oom- 
petent  teacher  will  not  come  ont  of  the  univer- 
sity with  ouc-sided  notions  of  the  subject  It 
should  represent  the  'general  botany'  course 
in  tlw  university,  as  distiufniished  froin  the 
botanical  work  in  the  eollepe.  T'pon  what  is 
contained  in  it  the  student  who  intendi«  to  be- 
eome  a  professional  botanist  or  who  wishes  to 
take  up  particular  1iiu>s  of  work  in  restricted 
fields  may  build  with  safety. 

The  book  is  made  up  of  fifteen  chapters,  as 
follows:  I.,  'Introduction'  (in  which  certain 
generalities  are  discussed);  IT..  'The  Plant- 
body  '  (which  is  general  morphology) ;  III., 
'The  Plant-oeir (cytology  and  histology);  IT., 
'Classification'  (really  devoted  to  the  Flajfel- 
lata,  Myxomycetcs,  .Schizomyoetes,  Rchizophy- 
cea;  and  Diatoms);  V.,  'The  A1ga>';  VI., 
'Fungi';  VIT.,  'The  Archegoniatie  (Bryo- 
phyta)';  Vm.  and  TX.,  'Pt.  ridophyta';  X., 
'  Si>ermatophyta  (Gymnospcrms)';  XI.,  '  An- 
giospemus  (MeooeofyleAiaea)*;  ZII.,  'Dieot- 


ylcdonc^':  Xril..  'Physiolop>-';  XIV.,  'Rela- 
tion to  Environn>eut';  XV.,  'Geological  and 
Oeographieal  Distribution.'  There  is  thus  a 
fair  balance  in  the  tn^atment  of  the  diffctent 
parts  of  the  8ul>ject. 

In  looking  over  these  ciiapters  we  are  par- 
ticularly pleased  with  those  on  the  *Plant-eell' 
(III.),  the  'Bryophyta'  (VII  an  1  the 
'Pteridophyta'  (VIII.  and  IX.).  Here  the 
author  is  quite  at  home,  and  the  treatment  n 
with  a  firmer  hand  than  elsewhere.  These 
('linpttT^  afforil  !tim  t]w  nppoTt'iiiity  of  .'ipply- 
injf  his  intimate  knowiiMjjn"  of  these  groups  in 
the  preeentntion  of  the  matter  in  pedagogteal 
a-i  W(  11  as  scientific  form.  It  is  ne<'dless  to  say 
that  the  whole  presentation  is  from  the  stand- 
point of  modem  erolntion,  and  at  every  step 
the  student  is  led  to  see  thar  all  forms  are 
derived  from  similar  anrrrcdcnt  ftimTs.  Yet 
the  author  is  cautious,  and  docs  not  assume  to 
know  all  of  the  details  of  the  evolation  of 
pn  -<  tit  V.  -f  tation.  It  is  a  sound,  scientific 
book,  a  credit  to  American  botanical  scienos. 

Chablbs  £.  Bessbt. 

Tns  UMivmamr  m  NcnAeiu. 

Text-hook  of  Zoi'lofn/  Tr,  :'''!  from  a  hiolog- 
kal  Hiandpoinl.  By  Dr.  Ottu  Suhmiul. 
Translated  from  the  German  by  RtinoLPH 
RosKNsTiH  K.  Kdited  by  J.  T.  f'l  SXi.NWHAM. 
I^ndon.  A.  and  C.  Black.  Vm,  Ppw 
xvi-f493. 

The  first  impression  that  this  book  is  apt 

to  make  upon  the?  morphologically  trained 
zoologist  is  that  it  is  somewhat  crude  and 
often  deals  wi^  merely  trivud  isBtten.  A 
mon-  careful  study  of  the  book  shows  that  the 
first  impression  is  an  inade<iunte  one.  Here 
wo  have  a  philosophical  treatise  of  zoology: 
one  of  the  first.  Thus  even  the  morphological 
reader  will  adtnit  nou-  that  it  \<  l«'<-iiiiung 
clear  that  morphology  demands  a  pbysiolog- 
ical  interpretation.  And  that  is  what  Hie 
antbor  of  this  l>ook  attempt-s  to  give  us.  As 
an  example  <)f  the  metho<l  let  us  take  the  treat- 
ment of  the  European  wild  boar  {Sus  serofa). 
First,  a  brief  statement  as  to  dimensions  and 
weipht  fhnw  important  f<>r  structure!).  Next, 
"The  wild  boar  prefers  for  its  liabitat  swampy 
forest  tibic&ets,  wbidi  ftre  Avoided     all  otiiev 
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uuti-.e  luu.iiiuuLk  lleiK-v  it  is  hardly  surpris- 
ing that  in  the  Btnicture  «f  its  body  tiiis  «ni> 
mal  exbibiU  marked  differennt^  from  all  the 
other  habitaota  of  the  forest."  Like  the  ele- 
phant, it  foroea  ita  way  through  tlie  tbit^rta. 
it  is  consequently  equipped  with  (1)  a  conical 
hein]  ;  (2)  slmrt,  powerful  legs;  (3)  tough  akin; 
(4)  coat  of  bristles  i  (5)  deep-set  eyes.  It 
Uvea  in  die  manh.  The  aepanting  toea  pie- 
vent  sinking ;  the  body  is  kept  from  cooling  in 
the  water  by  the  thick  layer  of  faL  The 
briatlea  diy  qttiddy  ao  ihat  little  heat  ia  loat 
The  boar  ia  omnivorous,  hence  such  and  such 
teeth,  hearing,  slRht.  It  burrows,  honeu  shai>e 
of  head,  snout,  canine  teeth,  muscles  of  neck, 
apinona  prooeaaea  of  oerrkal  vwtebn^  diatri- 
bution.  Finally  the  boar  haa  certain  tektiona 
to  man. 

Thia  method  ia  followed  throui^ioat  the 

book.  It  is  very  illuminating.  The  gveat 
difficulty  is  that  in  thp  attempt  to  explain 
everything  one  cannot  but  feel  that  the  au- 
thor aometimes  resorts  to  ezplanationa  that 
are  merely  possiWe  and  plausible. 

On  the  whole,  however,  the  book  is  to  be 
atnogly  ooaunended  to  the  general  reader  and 
to  the  conatderation  of  the  teacher  of  zoology 
in  secondary  schools  and  collegea.  This  is  the 
sort  of  zoology  that  ia  to  be  preferred  to  pure 
morphology  as  an  introduotioo  to  the  science. 
The  selection  of  <5nrb  heavy  paper  and  InrRc 
size  of  pagee  s«cm.s  unfortunate  for  a  tcxt- 
1>ooli«  for,  becaitae  adding  to  the  price  of  the 
book,  they  mnat  reatriet  its  use. 

C.  B.  DAncNPOBT. 

Handbook  on  Sdnitalion.  A  Manual  of 
Theon  ticfil  and  Practical  Sanitation.  By 
George  M.  Fhjce,  iI.D.  New  York,  John 
Wilcgr  ft  Sona;  London,  Chapman  &  Hall, 
Ltd.  IdOl.  12mo.  Pp.  xii+817;  fige. 
31.    Cloth,  $1M  ml. 

The  book  ia  of  four  parte,  *Saaitai!y  8oi* 

once,'  'Sanitary  Practice,'  'Sanitaiy  Inspec- 
tion' and  'Sanitary  Law.' 

Part  one  is  stated  to  be  a  'condensed  bnt 
oomprehenaive  rinmi  of  the  best  text-boob.' 
Tt  is  rnstly  ioo  condcnscfl  to  be  of  use  to 
'students  and  physicians.'  Thus  the  question 
of  'water  and  water^i^'  ia  diapoaed  of  in 


seven  and  a  half  pages,  and  nine  and  a  half 
are  given  to  'aewage  and  sewage  diapoeaL' 

Carbon  dioxide  should  not  be  classed  as  a 
'virulent  poiaon,'  and  the  statement  that  car- 
bon monoxide  'may  produce  death  when  in- 
haled in  large  amounts'  docs  not  do  joatiee 
to  the  highly  poisonous  qualities  of  that  pas. 

On  page  21  it  is  written  that  'as  a  rule 
the  hei^t  of  a  room  ongbt  to  be  aboot  one 
third  (if  (he  cubic  space.' 

The  error  of  such  an  expieaaion  is  apparent 
Poaaibly  the  autltor  had  in  mind  the  'eobe 
root'  rather  than  'one  third.' 

Tho  chapters  on  plumbing  are  good  and  well 

illuslraled. 

Conaiderable  inlorauition  of  vahie,  Baeh  aa 
tables  of  mpasurpmonts,  olomcntary  mensura- 
tion, extracts  from  civil  service  rules,  and 
tflnement-houae  law,  ta  included  in  tibe  laat 
half  of  the  volume.  As  a  whole,  the  book 
contains  material  useful  to  a  certain  class  of 
inspectors,  but  it  is  an  error  to  entitle  it  'a 
manual  of  theoretical  and  practical  tanita- 
ti<Mi.' 

aoiEvtmo  JODKNAia  and  AwioLm, 

Tkt<  liutaiiicixl  Gazette  for  May  contain.^ 
the  following  articles:  Tlie  tiiird  and  last 
part  of  the  paper  by  Frederick  C.  Newconibe 
on  'The  Bbeotropiam  of  Roots'  appears,  and 
the  papor  as  a  whole  ombodi<»  important  re- 
sults from  several  yeai«  of  experimentatioD. 
Hr.  Keweembe's  first  paper  upon  ^  anbgeet 
was  read  beforo  the  Amcrii-nn  Association  is 
1886.  The  detailed  results  of  the  numerous 
wdl-deviaed  experiments  cannot  be  given,  bnt 
the  conclusion  of  the  whole  matter  may  be 
summed  up  as  follows:  Rheotropism  is  an 
obscure  phenomenon  manifested  in  the  curv- 
ing of  roots  against  a  atrsam  of  water.  The 
authiir  finds  tho  response  not  peneral  among 
plants,  there  being  but  twenty  sensitive  spe- 
ties  ont  of  thirty-foor  tested.  Vdoeities  of 

flow  causinjz  a  rcspunsc  may  rantro  fnuu  0.1 
cm.  to  500  cm.  per  minute,  though  the  strong- 
est curves  are  formed  in  velocities  between 
100  cm.  and  fiOO  em.  per  minute.  A  remaik* 
able  dtpcavery  was  made  in  findinp  the  roots 
sensitive  not  only  at  tlie  apex  and  throtighout 
the  elongating  aooe^  but  for  some  ^stance 
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beyond  the  elongating  zone.  liheotropism  is 
not  a  tmuitoiy  phenomenon,  but  peniati  in 

the  maturing  plant.  It  is  r)crhap8  a  response 
to  pressure  though  terrestrial  root«  are  not 
known  to  lie  Mmltive  to  preMore.  Kiidii 
Hiyake  writes  'On  the  Starch  in  Evergreen 
Leaves  and  its  Relation  to  Photosynthesis 
duriut;  ilie  Winter.'  The  work  was  carried 
on  at  the  Tokyo  Imperial  University  and  the 
coriclusiotis  rfflehed  have  to  do  with  con<lition3 
in  Japan.  The  starch  in  evergreen  leaves  in 
general  begini  to  deereaae  in  Novoniber,  leadi* 
ing  its  minimum  during  January,  and  in- 
creasing again  from  the  end  of  Februai?. 
During  the  winter  many  evergreen  leaves  con- 
tain ataicli»  and  this  starch,  as  experiments 
showed,  is  formwl  by  photosynthesis  in  win- 
ter and  its  translocation  occurs  in  the  same 
leaion.  This  plienonieiuni  it  tnie  of  middle 
and  ?(iuthrrn  Japan,  but  in  northern  Japan 
most  evergreen  leaves  lose  their  starch  in 
winter.  Tlie  opening  of  the  stotnata  in  winter 
was  also  observed  in  some  evergreen  leaves 
in  Tokyo.  James  B.  Ovrrton  describes 
'Parthenogenesis  in  Thalictrum  purpuroM- 
tunM.'  Embvyoe  were  pmdvioed  pardienoge* 
nrtirnlly  under  nil  artificnl  conditions,  and 
wild  material  showed  the  phenomenon  to  bo 
general  in  natore.  The  cytoplasm  of  tbe  early 
stages  of  the  sac  is  cloedy  iMMSked  about  the 
egg,  wliidi  later  h<»compe  surrounded  by  a 
modified  zone  which  may  affect  the  osmotic 
prcesttre  and  indieate  a  withdrawal  of  water, 
causing  tlir-  p^h^  r.i  divide.  Xo  differences 
could  be  detected  in  the  development  and 
vigor  of  normal  and  parthenogcnetic  embryos, 
exoept  that  the  latter  is  slower  in  starting. 
TJiaHrfrnrn  is  the  third  genus  of  anfrinsfH-rma 
in  which  parthenogenesis  has  been  recorded, 
the  others  being  Antennaria,  described  by 
Juol,  and  Alchem  'I  t^seribed  bj  lluiheeik 
R.  G.  Leavitt  describes  some  subt^rrnnean 
plants  of  Epiph^gus,  which  wore  dwarf  speci- 
mens, bnried  one  or  two  inehes  deep^  but  with 
flowers  and  fruit  in  all  stages  of  development. 
D.  O.  Fairchild,  in  <'..ntinuing  his  'Notes  of 
Travel,'  describes  the  brigbt-culured  autumn 
foliage  of  Ameriam  trees  in  Earo|ie,  spedal 
mention  beinc  made  of  Qutreua  mbm  and 


Acer  daiycarpum.  T.  D.  A.  Cockerell  de* 
seribes  a  new  HaUotrapium  horn  New  ICeiiooi. 

The  May  number  of  Popular  Astronomif 
has  two  brief  articles  by  J.  (Ii.ro,  of  Eng- 
land i  the  one  on  'Immensity  and  Minuteness' 
brings  oat  the  vastness  oi  the  numbers  dealt 

witli  in  ast rmioniy,  and  contrasts  them  with 
the  minuteness  of  atoms  as  revealed  by  the 
microscope.  He  cites  as  illnatrations  that 
the  distance  of  tlie  nearest  &nd  star  is 
271,000  times  the  distance  of  the  »un,  and 
the  fact  that  certain  forms  of  infusoria  are 
so  minvte  Hmt  an  indiTidnal  speeimen  can  lie 
between  two  divisions  of  an  inch  divided  into 
25,000  parts.  Mr.  Gore's  second  article  gives 
Us  new  method  of  oomputinc  the  value  of 
starlight  in  tenns  of  moonliBht.  William 
L.  Homsby,  for  some  years  a  resident  of 
China,  writes  from  Macao  of  'The  Chinese 
Calendar.'  He  finds  that  calendars  in  China 
(late  back  to  their  earliest  classic  records,  and 
traces  the  history  of  their  calendars  to  modem 
timee  inclnding  extracts  from  those  of  the 
present  day,  which  show  a  curious  mixture 
of  astrology,  superstition  and  astronomy. 
Other  popular  articles  are  'Shadows  Cast  by 
Starlight,'  by  Henry  Morris  liussell,  and  an 
account  of  the  appearance  of  fiio  'The  Stt  llar 
Floor'  as  seen  through  the  clear  steady  atmos- 
l^ieve  at  1ft.  Lome  Obeervatory,  by  Edgar  L. 

Larkin ;  also  a  review  of  the  Solar  Olivcrva- 
tions  of  1900,  and  a  brief  account  by  Dr.  T. 
D.  Anderson,  the  disooverer  of  No?*  Fneei, 
of  his  'Searelung  fw  Kew  Stars.* 

SOCIETIES  AND  ACSDEJJIE8. 
SIXTB  nUVUUt  MBRIVQ  OF  TBB  BOTiinOAIi 

SOCIETY  OF  WASHINGTON. 
The  sixtli  regular  ineetingr  of  the  Botanical 
Society  of  Washington  was  held  at  the  Portner 
Hotel,  Varefa  29,  1903,  with  Ftasident  A.  F. 
Wood"  in  the  chair.  At  the  conclusion  of  the 
business  meeting,  Mr.  A.  J.  Picters,  chairman 
of  the  program  for  the  evening,  was  called  on 
to  preside. 

Professor  A.S.  Hitclieock  discussed  a  pecul- 
iar specimen  of  short-l^  pine  which  he  had 
obeerved.  The  tree  had  been  girdled  and  had 
continued  growing  above  the  wound,  so  that 
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while  tbe  circumference  bebw  the  ginlled  area 

was  nlxiut  24i  itifhos.  tln>  tn-o  nhovc  had  ex- 
Iiaiuk'ti  to  a  cirfuiiifiTi  iu-c  of  alnnit  47  incb(». 
The  di^cushiiou  do\ <  lit|»t'tl  the  fart  Uiat  tbi» 
occurrence  is  nut  unusual  in  soiir-  kinds  of 
tn-v^  wh(>ii  iIr'.v  hiivt'  Iwcn  girdled. 

The  utaiu  purtiuu  uf  llit;  uvuuiuK  via»  de- 
voted to  a  qnnpdiiiam  on  Cuban  vegetation. 

Mr.  C.  L.  Pollanl  hriefly  Ru>r>;»'stfd  the  eco- 
lofrical  arras  as  ]u-  roivij^nizcd  them,  illustrat- 
ing his  rvuiarittf  by  inoniitiHl  Hpcciinena. 

Mr.  William  Pahnor.  <>f  the  U.  S.  National 
Mii»>«nii]i,  ffjivc  an  exhaustive  ac-fttirit  of  the 
goolugicitl  fonnations  of  thu  inland  and  their 
effect  on  vegetation.  Mr.  Palmer  alao  dii- 
euMed  at  some  length  tho  infliwDce  »wnn>l 
iiros  hnvi-  liad  on  the  vegetation. 

By  invitation.  Dr.  C.  F.  Mill^paugh.  of  the 
Field  Columbian  Mtueum,  gave  a  ohort  ad- 
dn-ss  ()n  Went  Indian  v('Kt't;it  I'mi  fn  f^cneral. 
pointing  out  the  Ufo  zuuui»  and  comnionting  on 
the  Bonee  of  vegetation.  A  hrief  diecuaaion 
followed  on  the  character  of  the  peculiar  red 
loiJa  common  in  most  parts  of  Cuba.  Mr. 
Woods  pointed  out  that  thi>se  soils  are  also 
common  in  Bermuda  and  that  it  is  probable 
that  in  mnny  c.m^p«  -Mil^  ;iri'  >nlije<Jt  tO 

cliangc  of  color  after  long  cropping. 

Hrumit  J.  Wkbbw, 
Corrtsponding  Secretarff, 

SBVBNTH  UWt'LAll  UWOWO  OP  TBB  BOTAKIOAL 
SOCIETY  OP  WASHUJOTON. 

TiiK  M'Vcuth  repulnr  iiKvttnp  <■(  the  Botan- 
ical Society  uf  Washingttni  was  licld  at  tbe 
Portner  Hotel,  April  2«.  1902,  with  Presi- 
dent A.  F.  WiK>ds  in  the  chair. 

Mr.  L.  C.  CorW'tt  called  attention  to  the 
use  of  ether  in  forcing  dormant  plants  into 
fltiwer.  Kxperinienta  which  have  bi>en  con 
dtjcted  indicate  tliat  treatment  with  fumea  of 
ether  in  tight  receptacles  covering  the  tope 
will  succeed  in  bringing  dormant  plants  into 
bloom  in  from  twelve  to  fourteen  dajs.  Ex- 
periments thus  far  conducted  have  been  mainly 
with  the  lilac. 

Mr.  A.  F.  Woods  ea11e«l  attention  to  the  fset 
Oifif  fhn  •rcntmoiit  nf  <:r<i1s  with  cllii-r  hri«tr-ns 
genuinatioD,  and  spoke  briefly  of  experiments 


conducted  by  himself  which  demonstrated  this 

fa<'t. 

Mr.  V.  K.  C'heeuut  rcviewe<l  a  paper  by  Dr. 
Maurice  llenKeval  entitled  'L'Abrine  du 
Jfquirity,'  published  in  La  CeUtde,  VoL  17, 

pp.  I'M.  low.  In  this  imi)er  the  author 
ilf><Til)es  nuineroits  accurately  performed  ex- 
periments upon  the  smaller  animals  with 

stcriliwd  solutions  containing  a  definite  (pMn- 
tity  of  th<'  toxalbumin  ahrin.  extracted  from 
tin*  seeils  of  Ahriix  preeatoriii.s,  showing  in  con- 
siderable detail  its  chemical,  physical  and 
physiolopical  characti  ri-t  !<■-.  •  -p.  ci.iHy  in  their 
relation  to  Ute  destruction  of  ahrin  in  the  in- 
tmtines  and  hy  leucocytes. 

Dr.  (\  O.  Townsejiil  discussed  a  rejvort  hf 
Professor  Jones,  of  the  Vermont  Exjierinient 
Station,  on  the  'Fse  of  Bodu  and  Pyrox,'  two 
fungicides  prepared  by  the  Bowker  Chemiesl 

C^ifnpnny.  I'd'lo.  ;t  \v:i«  -.•nted.  cdnip.Trc-  ir. 
general  with  Bordeaux  mixture,  while  pyrox 
compares  with  a  miztnie  of  Bordeaux  and 
Paris  green,  and  is  ust>d  as  a  fungicide  and 
insiH-ticide.  Tn  Profex^cr  .TnTu -5'  cxT>erimenta 
it  waai  found  that  those  pn'parations  gave  very 
satisfactory  results.  Dr.  Townamd  also  men* 

tioned  experiments  in:>ilr  by  himself  with  bodo 
in  which  ver>'  satisfactory  results  were  ob- 
tained. Tho  conclusion  seemed  to  be  that 
while  bodo  msy  not  be  as  effective  aa  fredily 
prepared  liordenux  mixture,  when  properly 
made,  it  is  probably  better  than  improperly 
prejmred  Bordeaux. 

Mr.  M.  A.  Carleton  called  attention  to  two 
K'efieral  laws  regarding  s<>ed  of  wheats  which 
havccome  tobc  generally tmderstood.  (1)  That 
in  cwic  of  spring  wheats  seed  brought  from  ^ 
north  ordinarily  ripens  earlier  and  gives  bet- 
ter \1>'1i1h  sind  quality  titan  -icl  of  tb.^  ?,imo 
variety  brought  from  the  South.  (2)  That  in 
the  ease  of  winter  wheats  just  tiie  opposite  is 
true,  that  is,  that  seed  from  the  South  gives 
the  best  results.  This  •vva>  'itnh  d  ;is  Ix  in:;  n 
geueral  law  for  wiuter  crops.  As  a  rule  seed 
from  the  South  in  the  ease  of  vrinter  eraps 

riiK-n-  ciirlier  :in<l  yields  U-tti-r  than  seed  fton 
tilt  X-.rth.  Mr.  ('.  R.  Ball  rallt'<l  attention  to 
the  fact  that  varieties  of  cow-peas  which  in 
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the  Siiutli  ])ri>(lu(  0  running  vines  when  trans- 
planted to  the  2^ortb  clmngc  to  n  buaUy  habit. 

Mr.  C.  P.  Hartlegr  outlined  iome  reaults 
obtained  in  growing  com  fnnn  rod-eared 
•porta.  In  one  caao  a  pure  red  ear  was  foond 
in  a  Held  of  a  white  race  which  had  heeu  bied 
true  to  type  for  a  number  of  yean.  Seed  from 
this  ri'd  vi\T  WHS  phtiited.  and  in  (In-  lii-^t  frfitor- 
ation  about  45  per  ccuU  of  the  progeny  had 
red  ears  while  the  remainintr  65  per  cent,  gave 

wliite  ears.  Some  (if  tlii-  ri  <I  ciir^  wi-n-  sclf- 
£ertili2ed,  and  in  the  second  generation  grown 
from  8ueb  Belf-fertilized  seed  83  per  cent,  of 
reil  ears  were  produced.  Another  siwrt  was 
describe*!  where  in  a  rn»-«>  <>f  pun-  \<rv<]  whito 
corn  an  ear  was  produceti  wiiicii  was  mainly 
red,  but  had  a  white  spot  at  tho  base  on  whidt 
the  kernels  were  whito  with  very  fine  red 
Stripes.  The  red  grain?*  from  this  ear  when 
planted  produced  progeny  in  which  50  per 
cent,  of  the  ears  were  red,  while  tlie  keniek 
frriti  the  white  i^pot  gave  prugeny  in  whieh 
fH)  pt't  eent  of  the  eara  luid  seed  like  that 
plantm),  with  fine  red  stripes,  and  50  per  cent, 
had  iiui"  wliite  ears, 

.Mr.  H.  J.  WeblKT  exhibited  a  plant  of  trail- 
iug  arbutuji  (Eyiycea  reperm),  reeeived  from 
South  Carolina,  whieh  produced  double  flow- 
ers. Tlie  doubling  was  «  {uistHl  by  the  stanieius 
devel<>|iing  into  p»'taU,  tin  i  \nand<.Hl  tilamontH 
being  united  into  a  tube  similar  to  tiie  corolla 
in  which  it  was  inserted.  Mr.  Webber  also 
called  attention  to  an  experiment  with  eotton, 
showing  the  ]»repf>tf  iicy  of  pollen  of  diffi-n-nt 
species.  In  the  aiunuuer  of  iSiOU  flowert^  of  Sea 
Island  cotton'  were  opened  about  7  a.n.  and 
abun<lant]y  iiolleuated  with  their  own  pollen, 
after  whieh  thry  wi  re  l>aggo<l.  These  same 
flowers  were  opened  again  about  11  .\.M. — four 
houia  later— and  dusted  abundantly  with 
pollen  of  uj)land  cotton.  The  seeds  pro<hK'ed 
by  such  eros,s-i)ol!enuted  iiowere  were  plnnteil 
the  next  year  and  gave  over  60  per  eonl.of  true 
hybrids,  showing  that  pollen  of  upland  cotton 
on  Sea  Tslan«l  is  suflir-iently  prepud  nt  over 
the  plant's  own  jwllcn  to  give  a  large  per- 
centage of  hybrids  even  wlieu  applied  four 
hours  later.   It  was  pointed  out  that  results 


similar  to  these  wore  obtnined  by  Darw  in  in 
experliueQts  with  different  varieties  of  cabbage. 

Hbrbbrt  J.  Webbeb, 
Corretponding  Bterttam. 

(iKMMMiK .\L  .SMI  ii:r\    uv  \v,vsiiin<;TON. 

•  At  the  laist  meeting,  held  May  14,  1U02, 
the  following  papers  were  preeented  by  mem- 

bera  of  the  Marylari.l  flonl.iuipal  Survey: 
'The  Potomac  Group  in  Alarylaud,'  by  W. 
B.  Clark  and  A.  BibUns. 

The  Potomac  group  is  composed  of  four  dis- 
tinct formations  ealltHl  from  Ik'Iow  upward 
the  Patuxeut.  the  Arundel,  the  Patap«K» 
and  the  Raritan  formations.  These  are  sep- 
arated !iy  cli'iirly  dcUiu'il  uiicntifitriiiitir--.  The 
two  lower  formation*  are  provisionally  as- 
signed to  the  Jurassic  because  of  the  dis- 
covery by  Professor  Marsh  of  dinosaurian 
remains  within  the  Arundel  formation,  the 
dicotyledonous  plant  remains  being  mainly 
conlined  to  the  Patapseo  ami  liaritau  fomia- 
(i'.n^.  (^ii!y  ;i  few  (licotyledons  are  known 
from  the  lower  tonualious.  LJy  the  grad- 
ual transgression  of  the  formations*  north- 
ward the  Karitan  ultimately  rest-  M]->\\  the 
Piedmont  Plateau  of  2iew  Jersey, while  south- 
ward the  tran^rresaion  of  the  Tertiary  grad- 
ually buries  the  hil^r  formations,  the  Rari- 
tan ilisappearing  near  the  latitude  of  Wash- 
ingtou. 

The  character  of  tho  Potomac  basin  of 

dep<isiti"ii  i  -  >1ii'\vn  by  well  boring*  which  indi- 
cate a  distinct  risi;  in  the  level  of  the  Potomac 
surface  in  the  Delaware  peninsula. 

'The  Correlation  of  the  ("oal  .Measures  in 
Maryland.'  by  W.  B.  Clark  and  0.  C,  Martin. 

The  .Maryland  Coal  Measures  have  hitherto 
been  largely  t-t ii<Iie<l  independently  (jf  the 
same  dc|i<i>it-  in  :iilj:ici'iil  rcLri'in=<  in  P<'nnsyl- 
vauia  and  in  \Vt>st  V  irginia,  and  as  a  result 
an  independent  classification  has  gradually 

I'l'.-n  (!i -velopcHl.  The  autlinr-^  fitiil,  liinvover, 
that  not  only  the  stratigruphic  sequence  but 
the  fossiliferous  horixons  are  identical  with 
those  in  the  adjacent  regions  of  Pennsylvania 
and  W<!st  Virginia,  and  tliey  consider  that 
the  some  classification  should  obtain.  lu  the 
case  of  the  lower  members  of  the  Coal  Meas- 
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urea  euutiauity  of  iitrala  cau  be  eiitAbUahed, 
while  even  in  the  independent  synclinfti  trough 
of  the  Georges  CrtH.'k  basin  tliere  is  found  the 
same  sequence  of  strata  and  fosaiU.  Numer* 
oui  detailed  meaaured  Mctioiu  were  deMribed 
in  aubstantiation  of  these  conclusions. 

'A  Reconnaissance  of  Mt.  Hood  and  Mt. 
Adams,'  by  H.  F.  Reid. 

These  mountains  belong  to  the  gruup  of 
volcanic  conis  Luilt  up  mainly  in  Tcrtinry 
timee  along,  the  line  of  the  Cascade  Kange. 
Thoa^  probably  extinet,  ateam  and  gaaea 
still  liyiUG  in  small  qunnlitles  from  crocks 
near  the  sunuuits.  The  mouutaius  consist 
fl{  mMsiTe  lara  and  lapilli,  the  latter  being 
more  n)>un<laiit  on  Mt.  Hood  and  the  former 
on  Mt.  Adani-i.  Sonic  of  the  Inter  lava-flows 
are  probably  not  more  than  a  few  hundred 
jmn  M.  A  number  of  parantio  iionea  sm 
found  on  the  flanks  of  Mt.  Adam",  two,  at 
least,  with  well-marked  craters,  while  none 
oecor  en  Mt.  Hood.  About  one  hM  fd  the 
original  crater  wall  of  Hood  atill  remains, 
the  southern  half  having  disappeared.  The 
summit  of  Adams  is  long  and  broad.  The 
eintiilcation  aeen  in  the  cliffs  on  the  eidea  of 
the  moiintnin  snfrpc=?t  tliat  there  werr  several 
craters  which  may  have  been  active  at  the 
aame  tame  or  suceeMiyelj. 

Many  interesting  glaciers  lie  on  the  slopes 
of  both  mountains;  but  they  do  not  descend 
into  the  valleys.  In  several  cases  the  depres- 
aions  outside  the  lateral  moraines  arc  appar- 
ently quite  deep  ns  the  bed  of  the  glaciers, 
and  the  caflons  formed  below  the  ends  of  the 
iee  are  deeply  eroded,  in  etrong  contrast  to  iee< 
covered  parts  of  the  ninnntninp.  The  main 
eroflion  has  been  effected  by  water,  and  the 
ioe  and  anow.  by  preventing  the  eonoentm- 
timi  of  the  water,  hare  iwotected  the  under- 
^Infr  roek. 

There  is  littie  imlicutioii  of  a  much  Kreater 
extenaion  of  the  glaciers  of  Hood  in  former 
time<5.  bnt  on  .Adann  >rlaclal  scratches  abound 
in  positions  not  now  reached  by  the  ice. 

'Beeent  Work  In  the  Piedmont  Area  of 
Northern  Maryland,'  by  Edward  B.  Mathews. 

Areal  mapping  of  the  Piedmont  Plateau  in 
northeastern  Maiyland  has  been  carried  on 
during  the  laat  three  yeara  by  the  qieaker. 


Miss  F.  Bascom  and  Mr.  A.  Johannsen.  The 
formattona  preaent  an  intricate  tntenninc> 

ling  of  igneous  and  metamorphic  rocks  com- 
prising  monsonites,  gabbros,  metarhyoUtea, 
and  aerpentinea  among  the  igneooa  roeka;  and 

gneisscjii,  quartz-schists,  phyllites  and  slatea 
among  the  metamorphosed  sedimentary  rocks. 

The  sequence  of  eruptions  in  the  region  is 
believed  to  include  two  periods,  represent- 
ing differentiated  portions  nf  an  original 
magma  of  medium  acidity.  One  formed 
the  monaonitaa  and  waa  itaelf  aomewhat  dif- 

fiTrnt iatcd  dnrinK  the  i>eriod  of  c'lnsolidatii.'n, 
monzonite;  the  second  formed  the  gabbroa, 
with  the  aocomp&uying  quartz-gabbros, 
rites  and  peridotitea  produced  by  aaoondaiy 
differentiation. 

Ail  of  these  have  been  intruded  into  the 
miea-gneiae  whieh  is  either  (tf  eaity  Paleoaoie 
or  pre-Cambriaii  age. 

'The  Miocene  Formation  of  Maiyland,' 
by  O.  B.  Shattudc 

In  the  differentiation  >>f  the  CSMMipealn 
group,  threo  wcll-defitie<l  formations  are  rec- 
ognized, whicli  are  described  from  below  up- 
ward under  the  names  of  Calvert,  Ohoptank, 
aud  St.  Mary's  f<irriiatiiins.  nneonform- 
ity  occurs  between  the  Calvert  and  the  Chop- 
tank.  Wen  defined  lithologio  features  maik 
the  several  formations,  which  have  Wn 
mapped  in  great  detail  throughout  southern 
and  eastern  Maryland.  "Bach  formation  hai 
it.'^  clearly  defined  fauna. 

'The  P1ei?;toerno  Problem  in  MaryJaad** 
by  G.  B.  Shattuck. 

The  graTel  deposits  of  the  North  Atlantis 
Coastal  Plain  are  divisible  into  five  forma- 
tions, which  are  known,  beginning  with  the 
ddeat,  as  the  Lafayette,  Stmdeilaad,  Wioo> 
mioo,  Talbot  and  Recent.  The  Lafayette  hat 
been  donbtfnlly  referred  to  the  Pliocene;  the 
Sunderland,  Wicomico  and  Talbot  are  be- 
lieved to  be  FkistoeesM. 

Fnch  of  these  formations  is  developed  in  a 
distinct  terrace  which  is  separated  from  the 
adjacent  terraces  both  above  and  bdow  by 
well-defined  scarps.  These  terraces  lie  one 
above  the  other,  the  oldest  occupying  the 
top  of  the  series,  and  the  youngest  the  bottom. 

The  agendss  whidi  have  been  instrumental 
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in  cutting  tbe  scarps  and  depofliting  the  ma- 
teiiah  of  llie  Tarimu  formations  are  marine, 
«8tunrian.  fluviatile  and  possibly  subaerial. 

Tlie  North  Atlantic  Coastal  Plain  under- 
went numerous  changes  in  altitude  while  the 
variou  fonnatioiu  wem  building.  Ttuif  aw 
briefly  as  follows: 

1.  SabndMiM  and  depoaition  of  the  Iala7«tte. 

2.  Etetation  and  Btosioa  of  tlia  lAiayatta; 

3.  SobaidfliiM  aod  deposttioB  of  tho  Sander- 
land. 

4.  EkmitloB  and  arMlon  of  tiM  Sondarland. 

5.  Sub!iidcnce  and  deposition  of  the  WiconloOi 

6.  Eleration  and  erosion  of  the  Wieomioo. 

7.  Sabaidaiee  and  dcpoaltion  of  the  Ttelbot 

8.  Elevation  and  erosion  of  the  Talfiot. 

9.  Subsidence  and  deposition  of  the  H«ccut. 

The  anbudeoM  Appean  to  be  still  in  prog- 

F.  L.  Bansome. 

Secretary, 

BmuMioaL  aocmr  at  wwrnf/tw, 

Thi  IMUth  regular  meeting  was  held  on 

Saturday  cvoniiifr.  ^fny  17. 

Arthur  H.  Uowell  spoke  on  'The  Summer 
Birds  of  1ft.  Mansfield,  Vermont,'  describing 
the  fauna  and  flora  of  the  region  at  some 
length,  and  statini;  that  flic  flora  in  particu- 
lar was  characterized  by  the  presence  of  a 
number  of*  plants  costomarily  found  farther 
north.  The  paper  wn?  illustrated  with  lantern 
slides  showing  characteristic  features  of  the 
region  as  well  «s  some  of  the  birds; 

W.  TV.  Ofxike  discussed  'Bird  Migration 
Boutea,'  paying  special  attention  to  the  theory 
that  in  eroesing  considerable  bodies  of  water 
birds  either  foll  nvt  il  along  existing  islands, 
or  where  i8lan<is  or  direct  land  connr'<  tion  had 
formerly  existed.  The  speaker  gavo  the  re- 
•nits  of  long  and  careftd  olwCTmtlon  of  many 
micTatnry  Xorth  American  birds,  and  ^Imwetl 
that  in  passing  from  our  southern  Statea  to 
Tneatan  end  C^tnil  America,  or  in  retum- 
lufi.  the  small  birds  passed  directly  over  the 
Gulf  of  Mexico  where  there  had  never  been 
land.  Ver>'  few  of  our  birds  either  wintered 
in  Cuba  or  passed  through  it  while  migrating, 
while  the  popular  idea  that  Vdrd?  passed 
from  North  to  South  America  along  the 
Windward  and  Leeward  Islands  was  entirely 


incorrect.  Neither,  as  far  as  could  be  ascer- 
tained, did  birds  follow  certain  routes,  or 
'lanes,'  in  their  migrations,  but  covered  a  wide 
area.  V.  K.  Chesnut  exhibited  a  nunilw  of 
slides  showing  various  poisonous  plants  of  the 
west*  giving  their  Indian  namea  and  uses.  F. 

A.  LiK^n-t  showed  slides  of  the  larKe  Claosau- 
rua  skeleton  at  Yale,  stating  that  it  was  the 
first  oompleta  Dinoaaur  skeleton  mounted  in 
this  oonntiy. 

F.  A.  IVOAB. 

SECTION  OF  ANTICKOPOIXXjy  AND  PSYCHOUWr  W 
THE  KEW  VOUK   ACADEMY  OF  8CIEKCKS. 

At  a  meeting  on  April  28  a  paper  entitled 
'Two  Experiments  in  Oolor  Vision'  was  pre- 

seiife*!  by  Professor  Robert  ifacDougall,  and 
in  his  absence  was  read  by  title.  He  has  found 
(1)  that  the  subjective  intensity  and  satura- 
tion o£  a  given  constant  objective  oolor  in- 
creases  with  the  retinal  area  illuminated  by  it. 
This  increase  is  most  marked  in  case  of 
green,  least  marked  in  eaae  of  red.  A  similar 
phenomenon  appears  in  the  grays.  The  appar- 
ent difference  in  brightness  between  a  patch 
of  gray  and  a  light  or  a  dark  background-ia 
increased  by  enlarging  the  patch.  (2)  A 
given  area  of  illumination  produces  a  stronger 
subjective  effect  when  this  area  is  divided  and 
distributed  over  the  retina  than  when  it  ia 
compact.  This  is  perliaps  heeniiso  the  area 
of  irradiation  is  increased  by  distributing  the 
area  of  illumination. 

Professor  J.  E.  Lough  reported  some  experi- 
ments on  the  memory  of  school  children.  He 
had  tested  682  sefioolfHrls  ranging  in  age 
from  9  to  15.  The  method  employed  waa  the 
same  as  that  used  by  T^^bsien  in  a  similar 
investigation  of  the  school  children  of  Kiel. 
A  list  of  ten  words  waa  read  to  the  impils  who 

thru  wrrife  down  as  much  of  the  list  as  they 
could  remember.  This  was  repeated  with  new 
classes  of  words  until  dght  lists  had  been 
given.  ThMB  experiments  show:  (1)  Tliat 
memory  improves  but  slightly  between  the 
ages  9  and  1.^,  being  62  per  cent,  at  y  and  64 
per  cent,  at  13  and  15.  This  is  in  sharp  oon- 
trnst  with  the  results  obtnitied  Viy  Lobsien — 
38  per  cent,  at  9  and  75  per  cent,  at  13.  (2) 
That  the  amount  remembered  depends  upon 
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the  clu»d  of  wurJn  t5umpoHiit((  the  li^t — iiaiiies 
of  colors  having  an  avenme  of  67  per  oent., 

iintTifs  fif  fiiinTrtc  thiiiKH  7'  [M'r  (••■lit.,  wiirdft 
couuLxrUxl  with  tactile  txpcribuecd  7U  per  ccot^ 
emotions  68  por  e^t^  sonnds  58  per  cent., 
abatiaet  lw>r<ls  .M)  imt  wnt.,  iimnlKTK  4r>  \icr 
cent.  (3)  That  the  ufiinl  rctanlatioii  at  12 
with  accek-ration  at  i:i  is  shown  in  oa<'h  clnBs 
of  words, with  the  eJcwption  of  emotions, where 
thor«-  is  a  rimrke<l  n-iiirilatioii  at  V,i,  with  accel- 
eration at  14.  {i)  That  in  each  of  the  lower 
grades  of  school  (4A-5B>  the  brighter  pttpib 
have  fi>c  Inttcr  nicitn»ry,  while  in  each  of  the 
higher  gnulfs  (iJA  7B)  the  duller  pupiia  h«Te 
till?  hotter  nieiiKiry. 

In  t|i>cussin>r  this  pni>er,  it  was  reutnrked 
by  I'rofi-ssor  Tliorndike  tl»at  ^ranuiinr  whool 
girls  of  14  to  15  do  not  fairly  n*prct»ent  all 
girls  of  that  sge.  since  the  brighter  individuals 
arc  apt  to  leavr  the  grfimrosr  Bchotd  befoM 
reaching  14  years. 

l*rofes«or  Cattcll,  in  a  imper  on  the  'Inten- 
sity of  Lipht  an<i  the  Error  of  lVrccplit»n,' 
dcscribcil  exii<  riii]i"'Tit«  in  which  211  shades 
of  Kray  bctwct-ii  wiutc  ami  black  were  sorted 
oat  into  the  order  of  brightness.  The  steps 
were  sninllfr  tliiui  can  be  |>(Tf<-ive<l.  and  tluTC 
was  consequently  au  error  of  di^pliiceiuent, 
measuring  the  just  ofaservable  diSerenoe.  For 
the  more  accurate  ubservt-rs  the  error  was  six 
cards  or  about  O.o;;  of  the  range  between  white 
and  bhick.  Ob^>rvers  differ  within  the  ex- 
tremes of  alMUt  1:2.   The  Just  olisorrable  dif- 

f,,-(,,,,.p  inrT(';ts(>rt  with  tll«'  li::i::li:tu<lt>  of  the 

htiniulus,  but  not  iu  direct  proportion  m  re- 
quired by  Weber's  law.  The  increase  is  more 
nearly  in  i)roportion  to  tlie  vpiart-  root  of  the 
magnitude,  which  the  speaker  has  found  to 
hold  iu  other  eafies  and  has  dsewheitt  at- 
tempted to 

Professor  K.  L.  Thorndike  prcsont4?d  TCSUltS 
bearing  on  the  question  of  'Sex  Differences 
with  Respect  to  Variability.'  A  large  number 

of  psycholof^ical  tests  of  whool  children 
afforded  him  the  opportunity  of  comparing 
the  variability  of  boys  and  girls,  aa  elassea, 
and,  on  the  whole,  Hxete  is  praettcally  no  dif- 
ferenee  between  tbem. 

Dr.  W.  Borgoras  reported  some  results  of 
his  recent  obMervationsi  undertaken  for  the 


Jesup  North  Facilic  Expedition,  in  norih- 
CMtem  Siberia,  among  the  Chuelcehi,  KwyA 

iind  KjiiiH-li.i'Ial  iK'MjiIc-,.  Tlx'sr  Ih'  fdUTifi  tii 
rosetnblc  each  other  strongly  tu  the  structure 
of  their  languafrcH  and  in  their  foUdoire.  What 
is  cHpei-ially  interesting  is  the  striking  simi- 
larity, almost  identity,  l«>tw«Hni  some  of  rhcir 
traditions  and  sontc  of  tln»?.c  current  among 
the  .North  American  Eskimos  and  the  Indians 
of  British  Columbia.  It  is  not,  however,  the 
A^iaticl»  living  uearest  tu  lieriug  Strait,  bat 
more  southerly  tribes,  that  show  most  evidence 
of  kinship  with  the  Indians. 

R.  8.  WOOOWOHTII. 

Secrttarif. 

TOKKKV  BOfAMCAJ,  11. 

At  the  meeting  of  April  30,  held  at  the  Bo- 
tanical (iartlen.  the  first  paper  was  by  Ur.  C. 
(*.  Curtis,  on  'Some  Features  connected  with 
Transpiration.' 

Transpiration  may  be  illustrated  by  a  flnc- 
tinititiK  curve.  The  tiiaxinium  of  the  curve  i« 
found  in  the  forenoon  and  corresponds  to  the 
periodicity  tn  the  stems.  Transpiration  can 
hardly  be  omsidercd  to  be  wholly  a  physical 
projH  rty.  The  volume  of  wnt<'r  trivcTi  nif  V- 
plauUi  in  the  night  Ia  very  considerable,  and 
probably  the  stomata  are  never  omnpletdy 
clo«i  1.  It  -iiiii-  iR-rfectly  r;ifif.?t?j|  that  the 
stomatu  are  open,  partly,  iu  the  dark,  and  that 
some  transpiration  takes  place.  During  the 
early  morning  hours,  the  amount  of  water 
givt  ii  otf  is  much  more  than  in  the  aftemooa, 
ais  the  »toiua  h&i  become  ut$ed  to  tlic  light. 

Another  paper  was  by  Profeesor  F.  E.  Lloyd. 

"II  't'omiMiund  I..  :if  F..rrii>.'  !ti  uinvy  cast^'. 
when  a  leaf  ia  lobed,  or  luis  one  lobe,  the  leaf 
on  the  opposite  aide  of  the  stem  also  has  a  l(4ie 
on  the  opposite  aide  of  the  midrib.  This  may 
be  seen  in  the  hud  as  well  aa  iu  full  grown 
leaves;  as  in  the  ix-ar.  elm.  etc. 

The  fourth  paiKT  was  by  Dr.  II.  M.  Rieh- 

It  has  been  shown  that  the  curve<i  n^piration 
in  injured  plant-tissues  rises  for  a  time  and 
then  falls  off  to  the  normal.  The  'wound- 
fever,'  or  'ri»e-iu-temperature'  curve  is  simi- 
lar to  tlmt  of  reapiration.  Turgor  changes  ap- 
parently accompany  these  reactions  tmvardi 
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injury.  The  onion  was  used  for  ezperimont* 
nnd  tho  wounded  and  uninjured  bulbs  were 
placed  in  a  saturated  atmoH>hei«.  The  normal 
ttusor  proMure  in  teem*  of  KNO,  aoliittoik  is 

about  8.5  to  4  per  cent. ;  after  wounding  this 
falls  about  Ol6  per  cent.  As  the  beating  goes 
CO,  four  or  five  dayi  aftar  tii*  wvauiiSag,  -die 
tnigor  liaa  increased  agtia,  tad  the  wounded 

and  unwoundod  onions  are  practicHlly  the 
name  in  this  respect.    Carrot,  beet  and  radish 

Dr.  MacDouKftll  exhibited  plants  nf  Mono- 
tropsit  odorata  sent  hj  Professor  Johnson, 
of  Johns  Hopkins.  His  slse  sbowod  a  bosket 
niSido  by  the  Pima  Indians  of  Mexico,  made 
of  Typha,  Martynia  nnd  Salix.  ITc  also  exhib- 
ited the  ayal  or  calabash  fruit  from  Sonora, 
of  die  gsnns  CruemHa,  a  fruit  of  oesnomio 
importance. 

Miss  Angell.  of  Plainfield,  New  Jersey,  ex- 
hibited lirinff  plants  of  Ftbls  An^slfas  in 
flower.  When  the  plant  is  flowering  the  sea  pea 
exceed  the  leaves;  but  later  in  the  season  the 
leaTOS  overtop  the  scapes. 

S.  H.  BUBNHAM, 

iSscrsteiy  pr»  Urn. 

UNIVERSITY  OF  WISOONSW  SCIENCE  CLUB. 

At  the  monthly  meeting  of  the  club,  held 
May  6.  three  papers  were  presented. 

Professor  Win.  H.  Hobbe  discriseed  ths 
newly  discovered  Algoma  meteorite.  It  was 
ploughed  up  in  Ahnapee  Township,  Kewaunee 
Oountsr.  Wisooasin»  in  1887,  snd  wss  leoof' 
tiized  aa  a  meteorite  in  March,  1902,  when  pirs- 
sented  to  the  University  of  Wisconsin,  It  is 
an  oetabedra!  sidsrite  weighing  a  little  less 
than  nine  pounds.  Its  Blm|:>e  is  that  of  an 
cllipticnl  opioid  less  than  an  inch  in  thickness. 
Its  convex  surface  is  fairly  smooth,  but  ex- 
hibits stioni^  marked  'drift'  maxkiaflB  oon* 
sisting  of  radial  strice  upon  tho  front  which 
proceed  from  a  central  flat  boss  to  the  periph- 
eiy,  slightly  curving  to  fonn  a  ksvo-rotatoiT 
spiral.  Its  concave  surface  is  irregular  and 
enistcd.  These  fact^  indicate  that  the  meteor- 
ite moved  'broadside  on'  through  the  atmos- 
phere with  its  oflOTSK  surface  to  the  inat 
Casts  of  the  meteorite  in  plaster  may  be  ob- 
tained by  museums  and  persons  interest&l. 


Professor  C.  S.  Schlicter  described  the  man- 
ncr  of  flifflit  through  tlie  atmosphere  of  a 
meteorite  of  the  shape  of  the  Algoma  meteor- 
ite, A  mstsorite,  diseoiihd  in  shape  and  pos* 
sessing  a  rapid  motion  of  rotation  about  its 
shortest  axis,  undergoes  the  following  changes 
in  its  motion  upon  entering  the  atmosphere. 
The  first  effect  of  the  impact  is  to  give  to  the 
spinning  body  a  motion  of  precession  similar 
to  that  of  a  gyroscope.  The  nest  effect  is  the 
lesuening  of  tihe  angle  of  the  eone  described  lay 
the  preoessing  axis,  an  effect  entirely  analogous 
to  the  'sleeping'  of  a  common  top.  In  conse- 
quence of  this  the  meteorite  advances  through 
the  atmosphere  with  its  flat  side  praeontsd  to 
the  resisting  medium. 

Professor  O.  E.  Mendenhall  presented  a 
paper  entided  'The  liBasuranent  of  Badiant 
Heat'  The  theory  of  tho  n  ore  important  in- 
struments for  infra-red  research — namely,  the 
bolometer,  thermopile,  radiometer,,  radiomicro- 
nwtsr  and  pTrheliometer-^wss  diaettsaed,  and 
examples  of  most  of  the  instruments  exhibited. 
The  radiomiorometer,  thermopile  and  pyr- 
heliometer  were  shown  in  aotnal  operation, 
and  by  means  of  the  first  named  instrument 
arranped  for  projection  the  infra-rsd  speotnun 
of  a  Nemst  lamp  was  explored. 

O.E.  laifB, 
£issrttery> 

DtBOUMSlON  AXD  CORMMMFOirDBHOS. 

ABU.*    A  cnmcisM. 
Tan  currant  number  (48, 1902,  111.,  pp.  49- 
86)  of  Petsnnann's  Miii$ilmo«»  contains  an 

article  of  some  length  entitled  'Nordwest- 
Aincrlka  und  Nordost-Asien.  G^graphiache 
Wechselbeziehung,'  by  Capt  Fr.  Immanuel, 
which  purports  to  be  a  brief  summary  of  the 
most  authentic  information  pertaining  to  the 
geography  and  mineral  resources  of  the  ad- 
jMSttt  portions  of  the  Ariatte  snd  Nordi 
American  continents.  Most  of  the  article 
is  devoted  to  Alaska,  and  to  this  part  I  desire 
to  offer  some  otitieism.  Capt  Lnmannd,  in 
conuDon  with  many  oomptlere,  hss  fallen  into 

*  Published  hy  permission  of  ths  SIraetor  oC 
the  U.  S.  Geological  Survey. 
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errors  which  one  vrho  hail  a  pfrsuinal  famil- 
iarity with  the  refpon  under  discussion  would 
have  avoided.  In  his  compilation  he  has  not 
only  included  many  statements  which  were 
bn^-d  on  unreliable  authorities,  but  has  totally 
misinterpreted  the  results  of  such  inresti- 

It  is  my  purpose  to  jiolnt  out  some  of  the 
more  gltirmg  errors  contained  in  this  article^ 
•0  that  th^  may  not  b«ooni»  eunent  in  feo* 
graphical  literature. 

The  description  of  the  nortlicrn  Rookie, 
the  St.  EUas  and  Alaiskan  ranges,  as  composed 
of  a  aerifls  of  volcanic  peaka,  hanOy  dmurm 
comment,  esp<'cian.y  ns  ihcj  arn  described  m  a 
coastal  fringe  of  volcanoes  and  compared  with 
the  Toloanie  peaks  of  the  JapancM  and 
Philippine  Islands.  A  less  apparent  and 
therefore  more  serious  blunder  is  the  grouping 
together,  as  one  range,  of  the  Cascade,  the  St. 
Elias  and  the  Alaskan  ranges.  The  recent 
volcanoes  of  thfi  Aleutian  islands  and  the 
Alaskan  peninsula  are  described  as  a  south- 
wwterly  eontmuation  of  the  Toleanow  of  the 
St.  Elias  and  Alaskan  ranges.  As  a  ninttcr 
of  fact,  the  Alaakan  range,  so  far  as  now 
known,  is  an  entiTdj  d^net  faaturc.  both 
geologically  and  geognqpUieaUy  <»)nsidcred, 
from  the  belt  of  volcanoes  which  separates  the 
Bering  Sea  from  the  Pacific  ocean.  The 
Bontfawestwaid  eottsnikn  of  the  St  EUas  nrnge 
is  found  in  the  highlands  of  the  Kenai  Fenin* 
aula. 

According  to  Capt  Imiftsiuiel,  the  ghieiation 
of  northwestern  America  waa  produced  by  an 
ice  sheet  which  had  its  source  in  the  high 
mountains  of  Greenland  and  moved  westward 
acroM  the  lowlands  of  the  northern  part  of 
the  oon»in*>nt.  TTo  «t«te8  that  tMs  ice  «brpt 
impinged  on  the  Koclo'  Mountain  front,  and 
was  split  into  two  diTOfgent  glaciers,  of  which 
the  soutlh  T  il  one  passed  southwnrd  through 
the  Columbian  depression  and  into  Califomin, 
irinle  the  ncttbem  descended  the  Yukon  valley. 
The  ioc  sheet,  during  its  long  journey,  is  sup- 
posed to  hnvo  jrround  up  the  auriferous  quartz 
veins  over  which  is  passed,  and  their  gold  con- 
tents to  have  heen  deposited  in  the  places  now 
found  in  thf  Tnondiko  mid  Nome  regions. 
This  astonishing  theory  is  credited  to  Dawson 


and  other  American  investigators.  It  is  bad 
enough  to  have  a  statement  of  this  nature  ap- 
pear in  nkit  purports  to  be  a  scientific  article, 
but  to  credit  it  tO  American  grologists,  es- 
pecially to  such  a  thorou!?h  scientific  inmsstt* 
gator  as  Dawson,  is  the  last  straw. 

The  author  in  the  eomae  of  the  aitiele  shows 
himself  to  be  as  unreliable  in  regard  to  de- 
tails as  he  is  incapable  of  treating  the 
hroader  geographic  and  geologic  proMems. 
For  instance,  he  has  griven  figures  on  tlie  OVt* 
put  of  the  Nome  gold  fields  for  two  years,  and 
in  both  coseb  these  iigurvts  are  a  million  or 
mofe  dollars  in  «mr.  For  this  there  is  no  es* 
cuse.  n»  official  statements  in  regard  to  due 
production  are  in  print. 

The  map  of  tiie  Sewaid  Fminsnla  which 
accompanies  the  paper,  is  a  reproduction  of 
one  which  was  published  in  a  recent  rcfxirt*  of 
the  U.  S.  Geological  Survey.  To  tliis  map, 
Oapt.  Tmmanuwl  has  tsknn  tiie  libera  of  ad- 
ding some  axes  of  inotintnin  ranges  of  which 
there  is  no  mention  made  in  the  original  re- 
port As  the  latter  contains  the  results  of  the 
only  surveys  which  have  been  nuitle  in  the 
Seward  Peninsula,  it  is  impossible  that  there 
should  be  any  authority  for  making  these 
changes  in  tiie  map. 

Tlioro  arc  many  other  misstatements  which 
might  be  pointed  out  in  this  article,  but  I 
think  I  have  given  enoogh  to  diow  that  it  is 
an  aggregation  of  glaring  inaccuracies  and 
faulty  generalizations.  Had  it  appeared  in  a 
lesser  publication  than  Petermann's  MiihU- 
unpen,  it  would  not  have  been  worthy  of  con- 
sideration, but  published  as  it  wnss  in  one  of 
the  leading  geographical  journals  of  the  world, 
it  seemed  to  me  that  for  flie  sake  of  geographic 

sriener    attention    i«lioxdd   bs   called    tO  itS 

dilettante  character. 

Alfkeu  H.  Brooks. 
VKMASMio  mrsT. 

To  THE  EntTOR  OP  Scienck:  Analysis  of 
some  mineral  dust  from  the  Martinique  crup- 

*  Apparently,  through  an  over»ight,  the  report, 
sBlitlsd  *A  Kseonaalsnnes  of  tbe  Vobm  aad  sA> 
jac«nt  Gold  Fields,'  was  omitted  from  tbs  list  of 
authorities  quoted  in  this  article. 
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tion  is  subjoined.  The  sample  ezaouMd  fdl 
on  board  of  the  Alesandro  del  Bueno,  a  Te$» 
sel  distant  at  the  time  about  one  buadred 
miks  fiom  the  mow  of  ike  dimlar  at  St 
Piem. 

Bilioa   5SJ4% 

SeiMiui-oxideft  of  iron  and  alumin- 
ium  aaes" 

CUeiiunoxida  1047" 

Magnesium  oxida   CtS** 

Sulphur   0.17* 

Phosphorus  . .'  trace 

The  powder  is  highly  magnetic ;  in  all  proba- 
bility lome  of  thA  inm  prowmt  ia  magnetiteu 

F.  Q.  WuOHiiAini. 

THE  SUBDEBUAL  MITK  tXX^URBING  AMONU  BXRUS. 

To  THE  EoiTOB  OF  SctENCE :  The  interesting 
observations  of  Mr.  Beebe  (Science,  Hay  9, 
1002)  re*iuire  some  aJdifions,  since  the  only 
author  to  whom  he  has  referred  gives  hy  no 
meam  a  oompleta  atatement  tagarding  tiia 
character  or  occurrence  of  the  mite.  A  form 
very  similar  if  not  identical  with  this  has  been 
reported  a  number  of  times :  H.  Garman,  1884, 
Wdy.  1890,  snd  Kellioott,  18<J2,  have  n jted 
its  occurrence  in  vnrious  hosts  in  America, 
and  it  has  been  studied  carefully  by  several 
inimtigatorB  in  Ennipe.  In  a  paper  pnb- 
lidied  in  Psi/chc  (Volume  VTTT.,  pp.  95- 
100)  I  have  given  a  discussion  of  the  genus 
and  its  life  history,  together  with  a  full  bibli- 
ography up  to  that  date. 

It  is  probablt*  that  the  Miitos  found  by  Mr. 
Beebe  are  simply  stages  in  the  life  history  of 
•one  of  iba  pluraioolona  larooptida.  It  may 
be  seriously  dnuhted  whether  the  inferences 
drawn  from  Mr.  Beefae's  obaervatiuns,  that 
these  miiee  wefe  the  eauae  of  dea^  of  the 
birds  noted  are  euffieiently  ivell  grounded. 
Certainly  similar  fsta^'M  occur  frequently  in 
pigeons  without  apparently  afFecting  their 
vitelitr  and  I  ehould  abo  4kmbt  that  the  treat* 
ment  ndrocated  hy  Mr.  Beebe  would  be  likely 
to  yield  the  results  desired.  It  is  altogether 
probable  that  a  reduction  in  ^  number  of 
feather  mites  would  be  accompanied  by  a  re- 
dnetion  in  the  number  of  theee  aubdermal 


larvB^  but  the  view  of  lUgiiin  ia  well  known 
whereby  the  phimicolous  sarooptids  arc  to  bo 
grouped  as  symbionts  rather  than  as  parasites 
by  virtue  of  the  aieiatBBfla  they  a£Ford  to  the 
liost  in  keeping  the  surfaoe  of  the  akin  and 
feathers  free  from  debris. 

Hkmr  B.  Waba. 

AN  INTERESTING  INVITATION. 

It  is  not  long  ago  that  there  were  people 
who  maintained  very  stoutly  that  there  ex- 
isted an  irrepreasible  conflict  between  religion 
and  science.  Undoubtedly  there  have  been 
and  there  will  continue  to  be  conflicts  between 
leiolism  and  religiosity.  Men  who  are  pot> 
sessed  of  scientific  truth,  but  lack  reliRioug 
or  theological  information  of  high  order,  may 
in  time  to  oome^  aa  they  hare  in  timea  past^ 

imagine  that  their  views  are  antagonistic  to 
religion;  and  conversely  men  possessed  of 
religious  truth  or  half  truths  will  no  doubt 
arise  in  the  future,  as  thc^  have  in  the  past, 
who  will  aver  that  the  knowledge  which  they 
liave  is  in  conflict  with  scientific  propositions 
held  by  othen.  People  who  aee  only  one  aide 
of  a  subject  arc  K'ven  to  logomachy,  and  if 
they  are  Scotch,  or  Scotch-Irish,  to  heated 
controTeray.  Tlie^  cannot  help  it  In  the 
end  neither  religion  nor  science  suffer  nmdl 
from  the  squabUee  which  their  diapntatioua 
tempers  create. 

It  ia  a  pleaaing  incident  in  oonneetien  with 
the  coming  meeting  of  the  American  Asso- 
ciation for  tlie  Advancement  of  Science,  that 
on  ill  arch  24,  1^2,  the  Federation  of 
Chuidwa  of  Pittaburgh,  Allegheny  and  Tiein- 
ity,  held  a  meeting  and  adopted  unanimously 
the  following  resolutions: 

"laaamuch  as  all  truth  ia  one  and  is  divine 
and  inaamnch  aa  aQ  eirganizatieoa  for  its  con- 
servation and  propagation  are  kindred,  the 
Federation  of  Churches  of  Pittsbuigh,  Alle- 
gheny and  Tieinity  leoovds  ita  plaaauva  in  tiia 
fact  that  the  A.  A.  A.  S.  is  to  hcM  ita  aa* 
Tiivrrsnry  in  PitUburgh  tins  year. 

"  In  behalf  of  the  Churches  we  desire  a  large 
and  leprcBcntaUTe  meeting  here  of  the  Seera 
and  Prophets  of  Science. 

'^In  behalf  of  those  interested  in  the  ad- 
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vancomcnt  oi  edacation  and  knowledge^  we  ex- 
tend to  them  ft  hearty  welcome.'* 
It  is  plain  from  theae  raaolutiona  that  the 

clergy  of  th<»f  most  orthodox,  most  order- 
loving,  and  cbnrcb-goiDg  cities  are  not  afraid 
<rf  theor  seientifie  bn^hiea.  Thegr  h»n  even 

f;onc  n  step  further,  and  they  nxtend  to  the 
members  of  the  American  Association  for  the 
Advaaoement  of  8«MnM  a  eoidial  inTitation 
to  occupy  so  far  ae  pewiMe  tiie  IHUlpits  of  their 
churehos  on  the  inominB  and  eveniii^f  of  June 
29.  It  is  sincerely  hoped  tliut  this  iuvitatiuo 
will  he  heeded  and  that  a  number  of  the  mem* 
hers  of  the  Asso<'iation  will  avail  theinselres 
of  the  opportunity  to  present  to  the  large  and 
inteiDigent  audienoei,  which  will  greet  them, 
such  phases  of  scientific  truth  as  may  be  ap- 
propriately presented  before  worshiping  aa- 
tomblies.  As  Chairman  of  the  Local  Executive 
Committee  charged  with  making  arrangements 
for  the  coming  meeting,  and  on  bolinlf  of  the 
clergy  of  the  city,  I  deaire  by  special  request 
to  urge  thoae  who  are  ooming  to  the  meeting 
t(f  ]>ring  with  fhciii  addresiscs  of  such  a  char- 
acter as  they  may  feel  inclined  to  present, 
and  if  they  will  noti^  me  in  adTaiiue  wliieh 
I  hope  they  will  do— of  their  winiBjmen  to 
address  such  audiences,  we  will  arrange  with 
the  cletgy  for  the  assignment  of  such  speakers 
to  yarious  ptdi^tt.  Bdentifle  men  aa  well  as 
clergymen  have  'barrels,*  and  T  tnifit  that  mt 
a  few  will  open  tip  their  barrels  before  ooming 
to  the  meeting  and  bring  wiA  them  firam  their 
treasure  houses  'things  new  and  old'  which  the 
good  people  of  theee  dtiee  will  be  glad  to 
hear. 

W.  J.  HoUAHIk 


9B0BTMB  ASnOiSB. 

HBNBI  nUHOh,  PALEONTOLOGIST. 

Bv  the  dcatli  of  Henri  Filhol,  French 
paleontology  has  suffered  a  severe  loes.  As  a 
eufloeMor  et  the  lehool  of  de  BlainTille  and 

contemporary  of  Profc-^sor  Alhort  Oaudry,  he 
lias  rendered  distinK^uislicd  service,  especially 
in  his  originality  as  au  explorer  of  the  famous 
deposits  of  the  Phosporites  du  Quercy,  termin- 
ating in  his  volumes  published  in  1S77,  and  of 
the  Upper  Oligooene^  Saint-G^rand  le  Puy, 


publiabed  in  1879.  Continuing  this  line  of 
refleareb  he  explored  the  Lower  Oligooene  of 
Ronzon,  publishing  his  results  in  1880.  These 
larg^T  volumes  toffcther  with  Sf;veral  mamoirs 
and  a  very  numerous  series  of  preliminary 
papers  have  gieatlr  enridied  onr  kneiwiedci^ 
(s|K-ciaIly  flf  the  Oligooene  foastl  fauna  of 
Trance. 

One  of  the  most  important  of  his  diseoferiss 

was  a  complete  skeleton  of  the  genus  Macro- 
(herium,  formorly  established  upon  the  claws, 
proving  thai  thid  autiual  waa  identical  with 
the  genus  Chalieotk^rium,  which  had  been  es- 
tablished upon  the  teeth.  It  was  thus  found 
to  represent  an  extraordinary  combination  of 
dentition  affiliated  to  that  of  the  nngohrtes, 
and  feet  apparently  affiliated  to  those  of  the 
edentates.  M.  Filhol  himself  was  disposed  to 
regard  this  animal  as  a  connecting  form;  bnt 
Capo  immediately  peroeiTed  that  it  repreeemtsd 
a  new  phyla,  and  proposed  for  it  the  name 
Ancylopoda, 
Dwribig  the  writer^s  last  Tisit  to  Psris,  lis 

fuiind  M.  Filhol  devoting  his  time  chiefly  to 
building  up  a  great  ooUoction  of  oomparative 
osteology,  whidi  had  been  afanoat  entirely 
neglected  since  the  time  of  Cuvier.  IL  Filhol 
expressed  his  purpose  as  f ollovra :  '  I  had  found 
it  impossible  to  study  comparative  osteology 
in  the  disorderad  ttiito  «f  Hbm  oollsetions,  sod 

T  determined  that  I  would  dcvoto  my  time 
to  an  entire  rearrangement,  so  that  students 
ooming  to  Paris  wovid  enjoy  opportnnities 
whidb  had  been  denied  me.'  The  hcnutifnily 
arranged  hall,  presenting  all  the  remarkable 
variations,  especially  of  the  mammalian  skele- 
ton, will  AsMfore  be  the  moimnwit  of  IL 
Filhol's  later  years. 

The  superb  colleotions  of  foesila  which  he 
made  wiD,  it  is  hoped,  soon  he  aoqioired  hy 
the  state  and  placed  on  exhibition  in  the 
famous  gallery  of  paleontology  in  the  lla- 
senm  of  the  Jardin  des  Flantes. 

H.  F.  O. 

CSBTAW  PBOPiaXIES  Or  KI7CUCL 

Bi  an  extended  series  of  enperiments,  made 

hy  fb*1pn}r  dilute  solutions  of  the  order  of  1 
per  cent.,  .01  per  cent.,  .0001  per  cent,  by 
weight,  and  a  variety  of  solutes  like  HCl, 
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HJ80^  NaCl,  CaCl^  FeOl^  FeSNO^  AISNO^ 
OrtNO,  (H.N)NO,  alum,  Na,SO^  etc.,  and 
nvutxti  OKganio  bodiM  like  sucroee,  glucose, 
glycerine,  urea,  etc.,  I  reached  a  number  of 
new  results^  to  one  of  which,  in  particular,  I 
will  wntuw  to  can  •ttontioii  hare. 

1.  The  number  of  nuclei  produced  under 
identical  oonditioDa  of  agitation  Taries  with 
the  Tiolenoe  of  the  agitatioii  and  the  bulk  of 
aoliition  used,  and  from  a  theoretical  point  of 
view, particularly  with  the  conc^'ntrution  of  tho 
solution  and  ita  chemicui  nature.  Ihua  under 
giTen  idlontieal  oonditkiw  «l  ahakintf  one  tamgr 
get  from  water  nhnvA  30  nuclei  per  cubic  cen- 
timeter; from  1  per  cent.  CaOl,  solution,  240 
Bvdoi;  inm  1  per  oent  Na,SO.  aolvtion,  450 
nuclei,  etc.;  from  2  per  cent.  BUgar  solution, 
157  nuclei;  from  3.6  per  cent  glycerine  solu- 
tion, 95  nuclei,  etc.  So  far  aa  concentration 
akne  goes;  one  may  write  for  dilute  solntiin^ 
n=n,-}-A/Qng  (R/O),  where  n  is  the  nimi- 
bor  of  nuclei  produced  per  cu.  cm.  imder  other- 
wise like  eonditioiia,  n,  tiie  miikiber  in  oaao  of 
infinite  dilution  (water),  C  the  concentration 
and  A  and  B  constants.  If  absolutely  pure 
vator  wm  avaikblo^  it  is  psobaUe  that  n, 
would  vanish.  One  may  note  that  the  degrees 
of  extreme  dilution  effective  recall  the  senai- 
tivenese  of  electrolytic  exp«rimanta.  For  or- 
aaaio  neutral  solDteB.  the  of  midot 

is  not  only  smaller  as  a  rolo^  bot  the|7  an 
charactoristicaUy  fleeting. 

S.  The  point  with  wkidi  I  am  ooDoeraed, 
howefeit  is  the  rate  at  which  the  nuclei  van- 
ish in  the  lapse  of  time.  From  the  marked 
diffusion  of  these  nuclei,  their  dimensions 
amet  be  comparable  with  molecular  dimen- 
sions. Subsidence  is  out  of  the  question.  If, 
as  I  interpret  it»  tho  loes  of  nudoi  in  the  lapse 
of  time  ia  due  to  afaeoipti<m  at  the  aolid  walb 

of  the  spherical  rex-eiver,  one  may  write  for 
the  absorption  velocity,  k  (meaning  that  hn 
vodlei  are  abeori)ed  per  square  cm.  per  min- 
ute), — iS/9n)(dn/dt).  Computing  k  in 
this  way  (essentially  d(\og  n)/di),  one  finds 
from  all  the  solutions,  saline  or  neutral,  an 
inpertaat  fenenil  nnilt:  IW  the  eaie  of  tohr 
tions  of  a  few  per  cent.  (1  to  3),  Jc  is  of  the 
order  of  .02  to  .04  cm./min.,  though  varyisg 
htm  edlute  to  wlote;  Idv  tiie      per  east 


solutions  is  of  the  mean  order  of  08  cm./ 
min.;  for  the  .0001  per  omt.  aolutiona,  k  is  of 
mean  order  of  about  8  «m./miii.;  fbv  ordiiiai7 
distilled  water,  in  {?lass  vedsela,  it  may  reach 
5  cm./nun.,  oto.  I  have  the  specific  data  in 
hand,  but  do  not  widi  to  wearj  tiie  leader. 

It  follows  therefore  in  general,  that  not  only 
does  the  number  of  nuclei  produced  hy  shaking 
(ctet.  par.)  increase  with  th»  oouoentxation  of 
the  dilute  solution,  bat  the  apparent  rate  of 
decay  of  nuclei  diminishes,  t.  e.,  their  absorp- 
tion velocity  decreases  with  the  strength  of  the 
•olvtion.  For  ordinary  dietilled  water,  thew 
velocities,  if  referred  to  three  dimenaions,  are 
already  beginning  to  approach  the  ionio  veloo- 
itiei.  Again  as  the  number  of  nuclei,  n,  ie 
gieatar,  they  vanish  more  slowly,  so  that  an 
apparent  decay  increasing  with  the  density  of 
the  nucieation  is  out  of  the  (jtiestion.  The 
ndiolek  thnefon^  eonetitntee  an  entitely  new 
and  striking  corroboration  of  the  isolated  pmnt 
oi  view  taken  thzou|j^ut  my  work.* 

8.  The  infereboe  ie  Aerafore  tenable  that* 
the  nuclei  shaken  out  ol  etrongW  aolutions  are 
larger.  Sir  ee  the  nuclei  are  produfv^d  by 
evaporation  from  a  large  diameter,  it  follows 
that  the  dimenriene  at  whidi  areperetian 
ceases  at  the  surfaro  of  thf  partiVlr  nre  larger 
for  the  stronger  than  for  the  weaker  dilute 
Boihitioni.  Natorallr  *  ^vw  dagne  of  eon- 
oentration  is  reached  in  a  larger  globule  in  the 
former  case  than  in  the  latter.  The  theory  for 
the  production  of  the  nuclei  here  in  question 
is  thus  at  hand.  A  particle  of  absolutely  pure 
water  produced  by  shaking  will  either  vanish 
complete  evaporation,  or  it  will  grow  and 
eventodly  ventah  bgr  eabaidenoe.  li,  however, 
the  evaporating  globule  is  a  solution,  the  incre- 
ment of  vapor  pressure  at  the  surface  of  in- 
creasing eonvBzifr  will  gradtMllr  be  compen- 
sated by  tiie  deeimnent  of  vapor  pressure  due 
to  the  increasing  eoneentration  of  the  solu- 
tion. H^ice  there  must  be  a  critical  diameter 
at  whidi  the  iner eased  -vaper  pieaaiue  Am  to 
surface  tension  just  cotinterbalanoes  the  de- 
creased vapor  pressure  duo  to  conoentration. 
Tfaie  is  the  eCeble  diameter  of  ^  wuteaa.  A 
smaller  particle  will  grow  because  the  concen- 

*  Compare  '  Experiments  with  Ionized  Air,'  p. 
92,  Smithsonian  Contributions,  Washington,  IWl. 
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tntioo  effect  sopemofle; « laicer  perti.de  will 
evaporate  beoauae  tlie  effect  of  eufaoe  teoeioB 
supervene*. 

4.  In  eonneotionwith  this  eimple  meahaaiiai 
for  producing  stable  nueln  of  e  steitiniK  de- 
cree of  s[iui!ltK!!.s  by  mere  shakinK,  nuclei 
whicli  muy  be  witliuut  electrical  charge,  the 
question  naturally  erieea  wlielher  the  mech- 
anism Is  not  sTiffir-icnt  to  account  for  nuclei  in 
the  presence  of  saturated  vapor,  in  general. 

BuppoM  therefore  that  endi  dMnucally  pow* 
erful  agencies  as  the  X-rays,  or  Bwnurrel 
rays,  or  ultra-violet  light,  or  the  electric  glow, 
etc.,  on  being  passed  through  a  Mturated 
vapor,  produce  in  that  Tipor  a  now  chemical 
synthesis  in  degree,  however  small  (fancy  the 
vapor  preaaure  due  to  a  few  hundred  nuclei 
per  enfaie  oentimelarl),  aolubk  In  the  liquid 
from  which  tlio  vapor  arisea.  Then  imme- 
diately around  the  new  molecule  there  will  bo 
a  region  of  TBniahing  vapor  preesnre.  The 
new  molecule  (or  ion)  will  therefore  grow  by 
condensing  the  vnpor,  until  further  growth  is 
arrested  by  the  decrement  of  vapor  pressure 
due  to  diminishing  coDTexity.  In  other  words, 
the  eritieal  diameter  is  again  reached. 

0.  Babus. 

BaovK  Uinvnsinr« 


QVOTATIoyS. 
TBS  uvuaknom  or  wwrawifT  nr  casAir 

BRITAIN. 

The  Institution  of  Electrical  Engineers 
appointed,  about  a  year  uru,  a  oommittae  to 
inquire  into  electric  legislation  and  to  recom- 
mend, if  possible,  such  action  as  mi^ht  ussi<:t 
the  electrical  industry.  Some  three  weeks 
sgo  we  gave  the  general  oonelvaioos  of  the 
committee,  ns  cmbn^lied  in  a  numlxT  of  tp^o- 
lutions.  Its  report  has  now  been  issued,  with 
a  large  amount  of  interesting  evidence,  eX' 
traeta  from  which  we  publish  to-day.  There 
are  prnotically  no  dispontients  from  the 
opinion  that  electrical  cDtcrprise  is  in  a  very 
badcward  condition  in  this  country.  The 

fact  may  bo  fliffr-rontly  pxp'ii''"^"^  ^.V  ilifffr- 
eut  people,  and  no  doubt,  more  than  one  cause 
may  fairly  he  amigned.  Time  an  a  few  who 
rather  glory  in  o«r  hackwarJiiaae,  and  try  to 


persuade  us  that  other  natloM  have  lost 

money  by  going  ahead.  But  however  the 
fact  may  be  explained  or  regarded,  it  is  uni> 
versally  admitted.  ^  the  vac  of  dectneity 
for  traction,  for  1^B*>tfff|fc  and  for  the  eoonom- 
ical  supply  of  power  for  manufacturing  p«r- 
poststi,  we  are  far  behind  other  natiou&  So 
much  is  this  the  esse  that,  when  any  demand 
arises  for  generating  machincrj'  and  plant, 
it  is  found  that  there  has  been  no  previous 
demand  of  suoh  a  land  as  to  produce  manu- 
facturers with  the  requisite  appliances  and  ex- 
perience. An  electric  railway  or  trsmwey 
company  has  to  import  machinery  from 
America  or  GOTmany,  because  it  cannot  be 
supplied  at  homr,  or,  if  supplied  at  all,  is 
produced  with  extreme  slowness.  Things  are, 
no  deuht,  imi»oving  in  that  respect,  thonid> 

it  is  not  alfopotlier  nKTorabln  to  reflect  that 
the  improvement  is  largely  due  to  American 
entorpriae.  The  public  are  mostly  oo«w»amed 
in  noting  the  phenomena  of  tracticn  and 

liKhtiiiK.  Yet  it  inny  he  taken  as  certain 
that  a  far  greater  aggregate  loss  to  the  nation 

arises  from  the  failure  to  take  due  advantage 

of  the  immense  economy  in  the  production 
and  trouanuBsion  of  power  that  electricity 
offiere  when  intelligently  applied.  The  oom> 
mittee  finds  that  iIm  [  i  lin  cuu^c  of  our  back- 
wardness is  stupid  and  resitrictivc  legislation, 
carried  out  by  legislators  having  no  knowledge 
of  the  subject  they  had  to  deal  with,  and  al- 
lowing themselvps  to  be  guide*!  by  abstract 
political  or  economic  theories.  In  other 
oountries  rulers  called  upon  to  deal  with  ques- 

tions  uf  (his  kInJ  habitually  wnisult  men  of 
science  and  frame  their  regulations  with 
some  regard  to  the  qieinal  natm  of  the  sub- 
ject-matter. In  other  words,  different  fomi:^ 
of  national  intelligence  are  coordinated  far 
the  national  good. — The  London  Timet. 


CVBBBVT   yOTES   OV  MBTEOROIOOT. 

MONTHLY    WKATHEB  BEVIKW. 

The  Monthly  Weaiher  Review  for  January 
(issued  April  11),  tiie  tet  nnmher  «f  Yd. 
XXX.  is  somewhat  changed  in  external 
api>carance,  and  the  name  of  Mr.  H.  "EL 
Eimliell  aa  assistant  editor  is  smoristmd  with 
that  of  ProfssBor  Ahhe.  There  is  a  dtstinet 
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improTViiieiit  in  the  qimUtjr  d  th0  papw  vnd. 

but  the  ereneral  arrangemrait  of  the  content! 
remains  the  same.  This  Tiumber  contains 
the  usual  titles  of  recent  meteorological 
papen  («e  may  note  thai  Somroi  ia  not  pub* 
lished  in  London,  as  stated  in  the  Beview, 
but  in  New  York),  and  among  the  more 
aotoworfliy  ftrtieks  the  foUowing  may  1m 
msntioniod:  Professor  F.  H.  Bigelow:  'A 
New  Barometric  S.vstoin  for  tho  United 
States,  Canada  and  the  West  Indies'  (see 
SoBNCB.  Uweh  14, 1908, 417-<481),  this  being 
the  first  of  a  series  of  'Studies  on  the  Statics 
and  Kinematics  of  the  Atmosphere  in  the 
United  Stotee';  Albert  Ifattbewe:  'The  T«im 
Lidian  Summer/  an  interesting  historical 
sketch,  with  copious  bibliographioal  notes; 
B.  C.  Webber:  'January  Crales  from  the  Great 
Lakes  to  the  Marituue  Pvovineee'  (Ifr.  Web- 
ber Ijeing  Inspector  and  Foreeast  Official  of  the 
Meteorological  Service  of  Canada);  an  ac- 
eovnt  of  the  woik  ef  theWeeliierBiirara  inihe 
West  Indies;  a  short  'Hiitoiy  of  Meteorolog- 
ical Work  in  India';  a  report  on  the  Third 
Jnternalioual  Cuugnsas  on  Hail  Shooting, 
and  a  translation  of  Frofesaor  J.  B.  Fltt- 
mandon'ij  'General  Report  on  TTail  Shooting,* 
preaented  to  this  Ooogress.  Anyone  inter- 
eetad  in  heaping  np  with  the  progress  of 
meteorology  will  find  the  Monthly  Weathtr 
Review  indispensable.  Next  to  the  Meteor- 
ologische  Zeitschrift  it  is  the  best  general 
pnUicetioB  on  meteofology  now  iasoed. 

aOMB  PBTSIOLOGICAL  AND  OTHER  EFFECTS  OF 

eoMSBnn  jam  shame. 

So\ir.  very  interesting  facts  regarding  cer- 
tain effects  of  varying  exposures  to  sunshine 
en  brought  oat  in  a  recent  paper  by  M. 
Lngeon,  professor  at  the  University  of  Lau- 
sanne, entitled  'Quelquea  Mots  aur  le  Groupe- 
ment  de  la  Population  du  Yalais  (Etrennes 
heibetlqnee  pour  1908).  A  study  of  the  prin- 
cipal valley  of  the  canton,  between  '^^artigny 
and  the  Bhone  Glacier,  brings  out  some  evi- 
dent effieeta  of  ezpoBure.  Statistics  show  a 
population  of  about  20,000  on  tho  loft 
bank,  and  34,000  on  the  right  bank 
of  the  river.  A  part  of  this  difference  is 
doubtless  due  to  the  hMi  that  the  nght  bank 


is  leas  steep,  and  hence  more  open  to  sefede- 

ment,  but  tho  major  part  is  believed  by  M. 
Lugeon  to  result  from  the  difference  in  the 
exposure  to  sunshine.  In  a  certain  district 
in  lliia  aame  ralley  the  slopes  on  both  sides 
are  about  equally  steep,  but  the  population  on 
the  sunny  side  is  about  8,000,  while  that  on 
the  shady  side  is  between  700  and  800.  With 
one  or  two  exceptions,  all  the  villages  are 
on  the  sunny  side.  Li  fact,  a  certain  distinc- 
tion of  classes  results  from  this  difference  in 
the  oonditiona  of  insolation.  Them  is  devd- 
oped  an  aristocracy  of  the  sun,  so  to  speak. 
The  people  who  live  on  the  right  bank  are  on 
the  whole  more  prosperous,  and  better  edu- 
cated. They  of  the  Sonnenseite  look  with 
some  contempt  upon  the  poor  people  on  the 
8ekaiUn»$U$.  The  village  of  Beekingen  eon- 
tains  two  real  eastes,  the  distinction  between 
which  rests  ultimately  upon  the  difimoee 
in  exposure  to  sunshine. 

METEO&OUMIOAL  AJKNUAL  OF.  THE  KOYAL  BELOUN 
OMWraTORT. 

TAe  ^nmuitrs  Jf^^orolDptgue  of  tius  Boyal 

Obsen'atory  of  Belgium  for  1902  is  a  useful 
publication,  containing  a  large  amount  of 
tabular  matter  relating  to  the  meteorology  of 

Belgium  for  the  year;  meteorological  con- 
version  tables,  etc.,  and  two  longer  articles, 
one  a  historical  sketch  of  meteorological  work 
in  Belgiiun,and  the  other  an  excellent  account 
of  the  exploration  of  the  free  air^  and  of  the 
results  thus  far  obtained. 

B.  DbO.  Ward. 

Habvabo  Vmmmtn. 


TBE  WSar  INDUV  BSUPTIOVB  AVD 
SOLAR  EVERQY.' 

Tn  ISS.*?,  in  connection  with  the  erui)tion  of 
Krakatoa,  you  were  good  enough  to  allow  me 
to  appeal  through  yowr  cpndtly  and  widely  cir* 

culatcd  columns  for  early  information  to  en- 
able mc  to  test  an  idea  connected  with  the 
spread  of  the  glorious  sunsets  round  the  world 
which  followed  the  event; 

Because  the  terrible  catastrophies  in  Mar- 
tiniiiiu-  and  St.  Vincent  occurred  at  a  well  de- 

•  A  letter  addreiuied  to  the  eiiitor  of  the  Lon- 
don Timet  hg  Sir  Nemtsn  Lockysr. 
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fined  .-utupot  minimum  I  was  bd  to  inquire 
will  tlu  r  similar  coinc'ifii>!U"<»8  were  to  be  traced 
Iq  the  post.  I  did  not  know  then,  but  1  know 
now,  tib*t  Wolf,  tmdSfy  half  a  oentniy  aco> 

baJ  8UggC8te'1  i  rnnnootion  between  solar  .iii  l 
■eiunic  activity;  in  liia  tim^  however,  tb« 
RKjoid  of  iolar  ohangM  wm  ahort  and  imper> 
foot 

In  my  owii  inquiry  I  have  used  our  most 
recently  compiled  tables,  whicii  are  now  <»m- 
plata  for  tbe  last  70  jeara,  and  I  have  only  oon- 
sidered  Brnamic  disturbances  within  that 
period.  I  find  b^ond  qiuatton  that  the  most 
dimtRniB  Tokwio  aniptkna  mod  au^iiakei, 
SBerally  occur,  like  tho  rain  pulaea  in  India, 
round  the  dates  of  the  awnspot  maxim  urn  and 
minimum.  More  tiun  this,  tiie  a6-yeiar  »olar 
period  actabliahed  bf  Dr.  Lodovr,  whieh  eov- 
respondfi  approximately  with  Bruckner*?;  rne- 
teorolosioal  cycla,  can  aJao  be  obviously  traced, 
■0  tbat.  Indeed,  llie  SnfneMcation  of  the  phe- 
lumiena  at  tho  aiMwWNW  ef  IMT  m  now  being 
repeated. 

In  1867,  Mauna  Loa,  South  America,  For- 
moeo,  TeettTina  weio  emonv  ^  Nciona  involv> 

ed;  in  the  West  Indies  it  wa^  tlif-  turn  of  St. 
Thomaa.  The  many  announcements  of  earth- 
qfvakea  in  Ike  pveeent  yttr  bafova  tbe  cataa* 
tropbe  of  Bl  Pierao  wiU  bo  in  llw  raooUeotioa 

of  everybody. 

In  the  mojcimum  in  1871-72,  to  iiHiite  only 
Wast  Indian  stations,  Martinique  fiiat  and 
then  St.  Vincent  followed  suit;  in  the  next 
maximum,  in  1883  came  Krakatoa. 

At  Tokio,  in  a  ooimtrjr  lAun  Ae  moat  per- 
fect seismological  observatories  exist,  we  find 
that  nt  tiiiu-s  near  hotli  sunspot  maxima  and 
mininui  lite  greatest  nuniber  of  dinturbanoes 
liaTo  been  xeoorded. 

Very  fortunately,  the  fr^rrpriificent  work  of 
the  Indian  Meteorological  Department  enables 
08  to  aaaoeiate  the  aolar  diansea  with  preaaunw 
in  the  tropica,  and  obviously  these  pressures 
have  to  be  taken  into  aoconnt  and  carefully 
studied. 

This,  sir,  brin^H  me  to  the  point  of  tbia  let- 
tor,  winch  is,  throuph  your  kindn^?.  to  ask 
from  meteorological  observers  in  the  West  In- 
diaa  and  the  aurranndins  ngions  the  favor  of 
oopiea  of  their  baiometrioal  leedinaa,  afaowiai 


Vol.  XV.  Na  wm. 

the  depnrliuee  from  the  looal  mnem  for  lim 

two  months  pre<^ing  the  eruption  at  St. 
Pierre.  In  this  way  one  or  two  years  may  be 
aaved  in  getting  at  the  faela. 


8CrE}fTIFI0  JiOTBB  AND  NEWB. 
At  the  annual  meeting  of  the  American 
Aeedenjr  of  Arta  and  Sdenises,  held  on  Majr 
14,  it  was  voted  to  award  the  'Rumford 
Premium'  to  Professor  George  Elleiy  Uaie 
of  the  Teriraa  Obearvateiy,  <for  hia  inveati- 
gations  in  solar  and  stellar  physics,  and  in 
particular  for  the  invention  and  perfection  oi 
the  spectro-beliograpL'  It  was  also  voted  to 
appropriate  the  amn  of  $7r>0  from  the  in- 
come of  the  Rumford  Fund  t*^)  be  exi>ended 
for  the  construction  of  a  mercurial  oompret- 
ai<m  pnmp  deaigned  bgr  Prafeaaor  Tlieedora 
W.  Richards  and  to  be  used  in  his  n^^^-an^h 
on  the  Thomson-Joule  effect.  An  appropria- 
tiMt  from  die  Rnmford  Fond  wao  aJao  made 
to  Professor  Arthur  A.  Noyes  in  aid  of  hia 
research  upon  the  effect  of  high  temperamrw 
upon  the  electrical  conductivity  of  aqueous 
adntiona. 

Db.  Anqbu)  HBOUiax,  of  Philaddphia,  and 
Mr.  Georpre  Kennan  are  among  those  who  are 
engaged  in  studying  the  volcanic  eruptions  in 
the  Leaser  Antilles.  They,  as  wall  as  Dr.  S. 
'1'  imi,  rtf cording  to  the  reports  in  the  daily 
papers,  have  made  a  thorough  examination  of 
the  eonditiona  in  Hartiniqiie^  having  ei^ktred 
that  the  GovemnMnt  will  defragr  the  eipenaw 

The  Paris  Academy  of  Sciences  will  send  a 
scientific  mission  to  investigate  the  volcanio 
eruptions  in  the  Leaser  Antilles.  The 
will  probably  lail  on  June  9.   It  is  undantood 
that  the  Government  will  defray  the  expense. 

An  expedition  to  study  the  volcanic  enq>- 
tions  in  the  West  Indies  is  also  i^anned  Igr 
Great  Britain  under  the  auspices  of  the  Royal 
Society.  It  is  expected  that  Dr.  Teiniiest  An- 
derson and  Dr.  Flett,  of  the  Geograpiiioal  8ur- 
vqy.  will  be  membeie  of  llie  party. 

A  SCIENTIFIC  Commission  consisting  of  Dr. 
G.  C.  Ix)w,  Dr.  C.  Christy  and  Dr.  Castelani 
has  been  sent  to  Uganda  by  the  Royal  Society 
for  the  puipooe  of  investigating  eliwpiiig  aick- 
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Mb.  C.  Cros«i.a.vd  and  Mr.  J.  S.  BiKi^e't 
have  received  grants  for  zoological  research  in 
Africa  from  the  Balfour  fund  of  Cambridge 
UniTerai^. 

Capt.  J.  S.  Pratt,  of  tlie  V.  S.  V>ni^t  an  ! 
Ueodetio  Survey,  is  preparing  for  bis  annual 
omke  in  norllieni  waten  on  die  United  Statoa 
steamer  Falierson. 

FoREiox  exchanges  state  that  Prof«'sjior 
Rudolf  Virchow  is  now  going  through  ii 
'cure'  at  Teplitz-Schouau,  where  he  is  under 
the  care  of  Dr.  Hiradi.  He  is  ahle  to  walk 
about  with  supjjort,  sonictitnna  using  only 
one  crutch.  He  is  regaining  power  over  thu 
iqjured  limb,  being  able  to  lift  the  left  leg  so 
ai  to  place  it  across  the  right  knoe.  Ilis 
general  condition  is  also  much  improved. 

Db.  S.  EiuvoA,  surgeon  iuiipector  of  the 
imperial  Japanese  navy,  is  at  present  in  this 

00untr>',  whero  he  will  »pcnd  tliree  months 
examining  the  medical  and  hygienic  arrange- 

inents  of  our  navy. 

TiiK  University  of  Cambridge  will  on  June 
10  confer  the  degree  of  LL.D.  on  Mr.  F.  S. 
B.  Bell»  of  the  Canadian  Geold^ioal  Survey. 

The  prij!«*  nf  the  Ott<>-Vulilliiuoh  founda- 
tion at  Hamburg  has  this  year  been  awarded 
to  Dr.  Lndwig  Boltimann,  professor  of 

phyaicB  at  thn  TTnlvertiity  nf  Tyeipzlg.  The 

value  of  the  prizf  is  about  $"J,}'>n. 

The  UoUeetou  Memorial  Prize,  awarded  at 
OzCsrd  Vnivmsity  for  original  lessardi  in 

morphology,  ha«  been  given  to  Mr.  Francis  J. 

Cole,  of  Jf«?u8  College. 

Sat  WiuMM  TuBMsa  Thcstln'ox  Dykb, 
dixeetor  of  the  Kew  Botantesl  Oardens^  hss 

been  appointed  botanical  adviser  to  the  secre- 
tary of  state  for  the  colonies. 

The  d^ree  of  M.A.  haM  been  conferred 
bgr  Ojrford  University  on  .\ndrew  L.  Her- 
bertson,  Ph.D.  (Freiburg  in  B.),  !(><  tun^r  in 
regional  geography,  atnl  <m  Henry  X.  Dick- 
80Q,  B.Sc.,  New  College,  lecturer  in  physical 
geogrqpliiy. 

Caiibbidob  Uytvi!3i.srTY  has  granted  the'  de- 

grr<'  of  M  A.  {liiiiiori.s  rrmiii)  to  ^Ir.  T.  H. 
Middletun,  profe<>4i>r  of  agriculture. 


Ox  February  15  the  Russian  Medical  Society 
celebrated  the  hundredth  anniversary  of  the 
birth  of  its  founder.  Dr.  Fedor  Inosenuceff,  who 
died  in  1800.  Dr.  InoAeinsefT  was  profesaor  of 
<;t)r^f>ry  iu  the  University  of  Meaoow  till  his 
death. 

A  MRMOMIAI.  erected  by  Edward  Iioogstrsth, 

of  Philadelphia,  to  John  Fitch,  who  is  said  to 

hnvp  Wvn  tlii»  fir^t  tn  npiily  «tPM!n  t'>  thf  run- 
ning ol  a  boat,  has  be«»n  erectcti  in  Warminster, 
Pa.  It  bears  the  inseriptitm:  "John  Fitch 
horc  c  iiiici  ivt'il  tlie  i<lea  of  the  first  steam-boat. 
He  ran  a  boat  with  side^wbeels  bj  steam  on  a 
|iond  below  Davisville  in  1785.  Bueks  County 
Historical  Society.'' 

We  have  already  noted  the  unveiling  of  B 
bronze  tablet  at  Lafayettr  fidlcpe  in  memory 
of  the  late  James  H.  Coffin.  Tlie  inscription 
reads  as  follows:  "In  memory  of  Jame«  Henry 
("(ifTin.  l.r..l),  I^'Hg  a  main-stay  of  Ltifny- 
ette  (.k)llege,  professor  of  mathematics,  natural 
philosophy  and  astronomy,  1S46*1873;  vioe- 
prcsident  and  college  tvesaursr,  1868<ie^  A 
tireless  teacher  and  administrator,  an  officer 
of  the  church,  a  friend  of  the  slave.  A  meuv 
ber  of  the  National  Academy  of  Scienees*  au- 
thor of  'Winds  nf  tho  Globe.'  He  annrxod  the 
atmosphere  to  the  realm  of  science,  and  search- 
ed the  highways  of  the  winds  and  the  paths  of 
vagrant  storms.  Born  in  Williamsburg. 
Mass.,  September  6,  1806 ;  died  in  Easton,  Feb- 
ruary 6,  1873.  The  Claaa  of  1866  has  erected 
tfustaUst" 

PrtoKKssiiK  AooLr  KussiiAtJL,  the  eminent 
Ciorman  pathologist,  who  recently  celebrated 
his  seventieth  birthday,  died  on  May  27.  Dr. 
Ktissmaul  is  eminent  for  bis  w«ck  on  aphasia 
and  other  forms  of  nervons  diaesse. 

Mr.  G.  C.  Hubdard.  assistant  in  the  d<^)inrt- 
ment  of  chemistry,  Columbia  University,  died 
on  May  Ur.  Hubbard  graduated  from  the 
School  «f  Applied  8d«nee  in  IMOl 

Mr.  AximEW  r'ARNEciR  has  promisf^       r?  i 
plicate  all  subscriptions  up  to  $7,500  to  the 
Ilugh  Ifilkr  CttaUuMCj  HemoriaL 

ICks.  CobLU  P.  HvNTnrarmi  hss  given  the 

sum  of  $100,000  to  the  General  Memorial  Hoe- 
pi  tal  for  the  Treatment  of  Cancer  and  Allied 
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DieeaMB,  New  York,  the  income  to  be  lued  for 
pathological  veBoirdi. 

Ilk.  Edmcmd  Olofulo,  F.8.A.,  of  Rusb- 

more,  Torquay,  Honorary  Fellow  of  W(jroeater 
College,  Oxford,  who  died  on  April  11,  last,  be- 
queathed to  the  chancellor,  masters  and  schol- 
M8  of  the  University  of  Oxford  hie  cabinet  of 
antiquities,  and  %'arimis  specimens  of  (Irook, 
Roman  and  Etruscan  art  in  marble,  bronze 
and  tern  cotta,  and  be  desired  that  thtj 
ahould  be  placed  in  the  Ashmolean  Utneom 
and  known  as  the  '  Oldfield  Bequest' 

Thb  Koyal  Academy  of  Medicine  of  Bel- 
gium offoia  a  priae  «f  MO  firanoa  for  Maeatdi 
on  the  anatomical  ralatUwa  of  tiM  miiiom  to 

each  other. 

TuK  K.ivul  Society  held  tlic  first  of  ita  an- 
iiuiil  cuiivertiazionea  ou  jday  14,  witb«  88  ap- 
peal* from  the  offieial  eatalegiM,  a  very  intet^ 
estinp  exhibit  of  new  apparatus  and  motliiKls. 
Of  most  general  popular  interest  were  per- 
hapa  the  ezbtbtta  in  color  photography  by  Dr. 
E.  D.  Boberts,  Sir  H.  Trueman  Wood  and 
Messrs.  Samger  Shepherd  and  Company. 
The  photographs  showing  goologioul  forma- 
tiona  and  photmiienigniphs  of  stain(>d  sec- 
tions of  tissues  are  of  considerable  scientific 
interest  tui  giving  results  free  from  the  per- 
■onal  equation  of  the  artiat.  As  has  been 
usual  in  laic  years  X-ray  photographs  appear 
to  have  been  a  prominent  part  of  the  exhibi- 
tion. Other  eihibita  in  physics  were  a  new 
type  of  i  limnograph,  in  whicli  the  pens  are 
niovf  d  instead  of  tlic  drum,  by  Mr.  R.  L. 
Mond  and  Dr.  Wilderuiun;  the  film  structure 
of  metafa  by  Kr.  Qeoige  Bailey;  an  improved 
coal  calorimeter  by  Mr.  W.  Rosenheim,  and 
kites  for  meteorological  purposes  by  Mr.  W.  H. 
Dines.  The  zoole^ea]  exhibits  induded  fossil 
mammals  from  Egypt,  recently  obtained  by 
the  Natural  Tlistory  Afusmm;  the  paraHitcs 
discovered  by  Dr.  A.  Tylor  in  the  blood  of 
cattle  in  Sontihi  Africa  and  by  Hr.  Everett 
Dutton  in  human  blood,  -where  sTniptnTn*  nr-- 
curred  resembling  those  suffered  by  animals 
when  bitten  1^  the  Tsetse  fly.  Photogmpha 
of  the  nebula  surrounding  Nova  Pcrsci  were 
exhibited  by  Professor  Hale«  of  the  Yerites  Ob- 
servatory. 


The  amount  proposed  to  be  expended  in 
three  years  by  Great  Kritain  on  North  Baa 

fishery  investigations.  B8  4e  leault  of  the 

Stockholm  and  Christiania  Conferenc**  (in- 
cluding the  share  of  the  cost  of  the  central 
bureau)  is  UifiW. 

The  American  Congress  of  Tuberculosis 
is  meeting  this  week  in  New  Y<Tk  City. 
Among  those  expected  to  take  part  are  Dr. 
Daniel  Lewis,  head  of  the  Health  Depart- 
ment of  the  State  of  New  York;  Dr.  E.  J. 
Barrick,  of  Toronto;  Dr.  J.  J.  Kinyoun,  of 
Glendola,  Pa. ;  Professor  J.  O.  Adami.  of  Mc- 
Oill  University,  and  Dr.  D.  E.  Salmon,  chief 
of  the  Bureau  of  Animal  lodnBtiyf  Depart- 
ment of  Agriculture. 

TuE  American  Institute  of  Electrical  £o- 
gineers  held  ita  nineteeudi  annual  meetiiig 

on  May  20.  Mr.  Charles  F.  Scott  was  elected 
president  to  succeed  Mr.  Charles  P.  Stein- 
metz.  It  was  reported  that  during  the  year 
the  number  of  members  had  increased  by 
230  and  the  assets  of  the  institute  by  nearly 
$15,000. 

At  the  recent  annual  meeting  of  the  Louisi- 
ana Society  oi  Naturalists  the  election  of 
officers  for  the  ensuing  year  resulted  as  fol- 
lows: Pntident,  W.  R,  Dodaon;  Fint  Vice- 
PntidnU,  E.  M.  Hudson;  Second  Viee'Prtti- 
dent.  Miss  Grace  King;  Third  Vice-Presi- 
dent, Ed.  Foster;  Secretnrti.  R.  S.  Cocks; 
Treasurer,  G.  R.  Westfeldt;  Executive  Com- 
mittee. A.  Eicbards,  B.  Rordam,  Dr.  Kartin 

Feinpold. 

Plans  hav(>  bnrn  prepared  for  the  erec- 
tion of  a  bacteriological  laboratory  in  Wash- 
ington, under  the  control  of  the  Marine  Hes- 
pital  service.  We  noted  last  year  the  act  of 
Congress  aw>ropriating  $.35,000  for  this  par- 
pose,  and  setting  aside  five  acres  of  ground 
fr;im  the  reservation  now  oceupied  by  the 
Naval  Museum  of  Hygiene. 

A  CENTRAL  seismolopicn!  Inhoratory  lias  b>  •  n 
established  at  Strassburg  and  placed  under 
the  charge  of  a  board  inelttduig  Professors 

Becker  (Strassburg),  Credncr  (Leipzig), 
Futterer  (Karlsruhe),  Gerland  (Strassburg), 
Helmert  (Potsdam),  A.  Schmidt  (Stuttgart), 
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Wiechort  (Qottingen),  and  von  Zittei  (Mua- 
ieh). 

Tub  monthly  general  meeting  of  the  Zoo- 
logical Society  of  Kondnit  was  held  on  Hay 
23,  Dr.  Henry  Woodward,  vice-president,  in 
the  chair.  It  was  stated  that  there  had  been 
178  •dditiooB  made  to  tlie  Sooiet/s  menag- 
erie during  the  month  of  April,  among  which 
apeoial  attention  was  directed  to  two  pairs 
of  tha  beautiful  grey  teal  (Querquedula  ver- 
$ieoior)t  ci  the  Argentine  Bepublic,  obtained 
by  pureba."^.  After  the  prfKwdings  of  the 
usual  monthly  general  meeting  had  termin- 
ated ProfeeMW  J.  Coaaar  Ewait  delimred  a 
lecture  on  'Hbnea  and  Zebraa.' 

Mk.  Eaiuvhard  'MuyBRllHiK  writes  to  the 
editor  of  the  London  Times  as  follows:  In 
the  now  ▼olumee  of  the  'EnegrdoiMBdia  Bri- 
tannica'  is  reproduced  in  the  articles 
'Egyptology'  a  tablet  of  Mena  dating  from 
the  first  dyaaiity,  or  about  4700  B.C.,  and  is 
the  oldest  written  sentenc*;  yet  ciiscoverod. 
Ill  'A  Ilistorj'  of  Fffypt,  by  W.  M.  Flinders 
I'etrie,'  the  author,  referring  to  the  Egyptian 
arttata  of  tiie  fourth  dynaatgr,  saya:  'Tbegr  did 
nrit  make  a  work  of  art  as  such,  but  they 
rivalled  nature  as  cloeeljr  as  possible.'  Two 
figures — a  bull  and  a  deer— on  the  tablet  of 
Mena  afford  a  remarkable  confinuation  uf  the 
prrtfe-wors  statement,  in  regard  to  the  kn^iwl- 
odge  and  expression  of  motion  by  the  sculp- 
tor of  this  age.  A  boll  striving  to  attain  his 
utninst  spofd  is  repreaentoi!  in  n  phn^^e  of 
movement,  which  after  a  lapse  of  G6  centuries 
is  reprodnoed  in  a  photo-engraving  illnatra- 
ting  some  consecutive  phases  in  the  stride  of 
a  horse,  published  in  the  'Century  Diction- 
ary' under  the  heading  of  'Gallop,'  and  in  the 
'Standard  Dictionary'  in  its  definition  of 
'Movemt'tu.'  The  phn!=e  eiiipl<>yt^<J  hy  tlie 
Egyptian  artist  has  been,  until  recent  years, 
veiT  rarely  used  in  art;  the  nearest  approach 
to  it  thai  I  (  111  at  this  moment  recall  is  in  a 
fresco  painting  on  the  walls  of  the  Campo 
Santo  at  Pisa,  supposed  to  have  been  enau- 
ted  at  Pisano.  It.  like  the  Mena  tablet,  illna- 
tiates  a  phase  of  the  transverse  gallop — a 
system  uf  motion  adopted  by  the  horse,  the  ox, 
ttid  the  greater  number  of  aaimaliiii  whaUiflr 


single  toed,  cloven  or  soft-footed,  when  they 
exert  their  utaioet  powor  to  attain  their  iuffbr 
est  speed.     In  the  loweet  line  of  fignrea  on 

the  tablet  is  a  Jixr.  evidently  jumping  over 
an  obstacle.  The  animal  is  represented  with 
all  its  legs,  flexed,  in  pairs,  under  its  body* 
A  preeisely  similar  phase  may  be  found  in  a 
scries,  in  the  libraiy  of  the  British  Muaeutn* 
deratnistrating  a  jump  which  aomettmea  talcBa 
place  in  the  rotary  gallop  of  the  deer,  which 
system  of  motion  is  always  used  by  the  deer 
and  also  by  the  dog.  when  from  eaprico  or 
necessity  they  endeavor  to  make  rapid  prog- 
ress.  This  distinetivc  mcrhod  of  galloping 
was  unknown,  ond,  indeed,  unsuspected  by 
us  modems,  vntil  revealed  by  photographio 

investigation  of  animal  loeomi  ition ;  hut  it 
was  apparently'  well  known  to  Uio  early  ar- 
tists of  EJgypt. 


VNIYERaiTY  AND  SDVOATIOITAJ,  VVWU. 

Y\x.¥.  UNlvcfumr  has  received  for  the  Shef- 
field Scientific  School  a  new  building  for 
mini  lalogy,  geology  and  physingrraphy.  The 
donor  and  the  value  of  the  building  are  not 
announced,  but  it  is  to  be  known  as  Eirfe- 
land  Hall,  in  nieiimty  of  the  late  Professor 
Jared  Potter  Kirtlaud.  Professor  Kirtland, 
who  was  a  Tale  graduate  of  the  class  of  1815, 
and  died  in  1877,  was  professor  of  the  tlieory 
and  practice  of  medicine  in  Ohio  Medical 
College  and  in  Western  iteserve  College.  He 
was  a  member  of  the  National  Aoademy  of 
Seieines.  and  served  'in  the  tferilo-jieal  sur- 
vey of  Ohio.  Flans  for  the  new  building 
show  a  four-stoiy  structure  of  95  feet  front 
and  G5  feet  depth.  It  will  he  of  plain  red 
briek,  with  white  marble  and  other  stone  trim- 
mings. Designs  were  made  by  Kirtland  Kel- 
Acy  Cutter  of  Spokane,  a  great  grandson  of 
Profp>'=nr  Kirtland.  The  main  floor  will  be 
devoted  to  mineralogy,  the  second  floor  to 
inorganic  and  physical  geolegy,  the  third  to 
physical  geography  and  pbyaiognvihy,  and 
the  basement  to  mining. 

A  sv.w  building,  chiefly  for  ?»tirR«ry,  is  to  he 
erected  for  the  Johns  Hopkins  Medical 
School  at  a  coat  of  $100/MO. 
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BoYUTOK  Hall,  tbe  ehemieal  kboratoiar  ol 

Ilurviirti  University,  ha^  If^n  nuxh  over- 
crowded during  the  hist  two  yearu.  There 
b  abcmt  to  be  added  a  wing  fiSxSS  ft.  which 

will  be  iummI  by  the  elcmentaiy  claMes  until 

H  nrw  l)iiil(linp:  is  crmstrncted. 

Mk.  Kobebt  8.  Bkookinus  and  utlicrs  have 
presented  to  Wadunfftoii  Univerai^  a  build- 
inif  which  wa'^  rrectod  for  tliu  u-c  of  the  St. 
Louis  Club.  This  building  will  now  be  uaed 
for  tbe  Waahington  UiuTenity  CUb,  an  or- 
ganiiation  indading  profesfiors,  male  t^radu- 
nt*»«  nx\<\  Htiulpnta  of  Washin^rtun  rni vorsity. 
The  annual  duea  will  be  $5.00.  The  Club 
will  alao  prcnride  board  for  studenta  wboee 

hnmc?  firr  not  in  tho  o'lty  of  St.  T/iui>.  An 
effort  will  be  made  to  bring  repreeentativee 
of  all  departmeota  of  the  XTaiTeraitsr  together 
in  this  club,  to  afford  good  board  at  rcai^on- 
able  prices,  and  moke  the  club  a  home  for  the 
graduate  and  undergraduate  studenta  of  the 
Univmitar. 

Tab  late  Uenry  S.  Morton,  president  of  the 
Stevens  Institute,  has  V>i'>|Ui'atIiriI  hie  ioien- 
titic  instruments  to  the  ijiiitilut*:^. 

CrsiliNC  Academy  at  Ashbumhani.  .Mass., 
has  rec<nve<l  a  legacy  estimated  at  froni  $-<mi. 
(»fK>  to  $-100,000  by  the  will  of  .Tao..b  H.  Fair- 
banks of  Fitchburg.    The  town  of  Ashbum- 
hani reeeivee  940,000  for  a  inemorial  town 

hall. 

Is  tho  iil»tra<  t  fif  the  nrcounts  recently 
submitted  to  Convocation,  the  total  bene- 
faetiom  at  Oxford  Umveisity  last  jwar  are 
announced  to  be  £2  13s.  4d.,  an  incresae  of 

8d.  over  the  previous  year. 

Thk  U.  S.  Military  Academy  at  West  Point 
win  eelehrate  iti  eentenwial  next  week.  The 

president  of  tbe  United  States  will  be  present, 
and  tho  loading  universities  and  scientific 
schools  will  he  represented  by  their  presidents. 

HBUfaUTTBB Latin  will  not  be  required  as  part 
of  the  matricolation  oxatnlnation  of  the  Uni- 
versity of  T/)ndon.  Tyopic.  drawlnp,  ndvanoed 
mathematics  and  geography  are  added  to  the 
aubjeeli  that  nnj  he  doeted. 

fimauL  altcratioini  in  the  regvlatiom  for 
tbe  IVatanI  SeiMioea  Tripot  at  Cambridga 


Univeraity  have  been  passed,  induding  the 

pmposal  that,  in  arran^nn^r  ftic  rlas>;  lis,t  for 
tlie  second  part  of  the  examinatiou,  the  ex- 
SRiinera  may  phiee  a  oandidate  In  the  first 
clasff  for  proficiency  in  one  of  the  following 
branches  of  science:  chemistry,  physics,  min- 
eralogy-, geology,  zoology  and  oomparatiTe 
anatomy,  human  anatomy,  phyaiology.  Tliii 
was  opposed  but  carried  by  two  votes,  the 
numbers  being — placet  75,  non-plaoet  73. 
tTnder  the  old  regulations  no  candidate  was 
placed  in  the  first  class  for  proficiency  in  om- 
subject  unless  he  had  a  competent  knowledge 
of  «oia«  vOmt  subject 

Tm  following  degreea  were  eoutend  at  the 
Tnivoi^ity  of  Colorado  on  June  5:  M-A.  6, 
M.S.  2,  BjL  3,  B.S.  8,  fiJ>h.  19,  RS.  in 
engineering  8,  LL.B.  19.  ILD.  18.  A  new  ds- 
pHrtinetit  of  meclianical  engineering  has  heta 
added  to  the  (riigineiring  school 

Db.  Jouk  Dewey,  professor  of  philosophy 
at  ^  ITnivenity  of  Chicago,  haa  been  ap> 
pointed  to  the  office  of  dirtt  tur  of  the  School 
of  Education,  made  vacant  by  the  death  of 
Ool.  FraneiB  W.  Parker. 

Thb  Rer.  Dr.  O.  P.  Denton,  inesident  of 

tlic  TTpfHr  Towa  Fniversity,  has  been  clc«?tf!d 
pr^ident  of  Miami  University,  Oxford,  Ohio. 
The  Rev.  Norman  Plass,  of  WiUiamstown, 
Mass.,  has  been  elected  presidsskt  of  WImIi- 

burn  College,  Topcka.  Knn«n<». 

Aktulb  Bybon  Coble,  fellow  in  mathe- 
matics in  the  Johns  HepkinB  TTniTetaily,  has 
l>cen  appointed  to  the  chair  of  matfaeinatios 
in  the  T'niversity  of  Missonri. 

Du.  JuNiAii  RoYOE,  professor  of  philosophy 
at  Harvard  Univenity,  will  ddivw  the  oom- 
iiiciii'i  tiii  tit  address  at  Towa  rollri^c,  Grin- 
ucU,  at  which  time  tbe  new  president.  Dr. 
E.  F.  Bradley,  will  be  installed. 

Pkokessor  MiCNSciiL'TKiN,  who  holds  the 
chair  of  chrnii.stry  in  tlif  F'niversity  of  St. 
Petersburg,  and  Professor  van  Ueer,  who  holds 
the  duur  of  nathematiea  in  the  Univenity 
of  Leiden,  have  retirt^  fnm  the  aotiv«  dntka 
of  their  profcssorshipti. 

Mb.  T.  B.  Wood,  of  Uonville  and  Caiue 
College,  has  been  appointed  reader  in  agricol- 
tnal  dtemistiy  at  Oansbndge  Univwaity. 
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THE  LAWS  or  SATIRE.* 
We  my  tliat  uatiirt:  is  uiiehaiigiiig,  aud 

SO  perhaps  it  is,  in  the  eye  of  some  eternal 
being,  but  not  in  ours,  for  the  things  that 

we  see  from  day  to  day,  appear  permanent 
onlybyeomparisouwith  the  duration  of  our 
own  brief  life,  and  oar  own  little  ex- 
perience. 

An  inhabitant  of  the  land  wh^re  nature 
has  just  passed  through  such  au  uwf  ul  con- 
vulsion, with  a  loss  of  life  greater  for  so 
short  a  time  than  history  hss  ever  reoorcled, 
might  have  said  in  the  morning  that  nature 
never  chanpes,  because  it  had  never 
changed  in  his  own  little  experience:  but 
be  would  not  have  ssid  so  at  that  day's 
elose.  Now  the  experience  of  the  entire 
htmian  ra^'C  is  far  briefer  relative  to 
uatvj^'s  duration  than  that  of  one  of  these 
islanders  who  knew  the  green  mountain 
with  its  fresh  lakes  only  as  a  place  of  quiet 
rpst.  up  to  the  uioineiit  when  the  gates  of 
hell  were  opened  under  it. 

Nature,  then,  really  changes,  and  would 
apparently  do  so  if  man  were  not  here;  for 
it  is  not  man's  varying  thoughts  about 
nature  that  make  her  chanfre.  But  there 
is  something  quite  different  which  does 
change  because  of  man,  and  which  appar- 
ently  would  not  change  if  he  were  not  here. 
Thia  is  what  he  ealls  the  '  laws  of  nature/ 

cicty  of  WaMhington,  May  10,  1902. 
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The  aMumption  that  there  are  sudi  things 

is  due  to  him,  and  such  '  laws '  arc  knom. 
only  i}ii(.ii<r]i  hia  mind|  in  which  alone  nap 
ture  is  s»h  ji. 

It  is  perhaps  a  hard  saying  to  most 
that  there  are  no  such  things  as  'laws  of 
iintnrc';  but  this  18  the  theme  on  which  I 
have  to  speak. 

These,  then,  are  the  laws  of  man's  own 
mind,  or  the  effects  of  his  own  mind,  whieb 
he  projects  outside  of  himself  and  imagines 
to  due  to  some  permanent  and  un- 
alterable cause  having  an  independent 
existenee.  This  is  not  only  beeauae  his 
season  for  observation  is  but  a  moment  in 
the  pa^ge  of  nature's  eternal  year,  and 
because  with  his  patiietie  sense  of  his  own 
wealmess  he  would  gladly  stay  himself  on 
the  word  of  some  unchanging  being.  It  is 
because  this  sense  of  dependence  is 
Ktran'jTPly  joined  with  snrli  sclf-eonecit  that 
when  he  listens  to  what  he  himself  says 
he  esUs  it  the  voice  of  Ood.  From 
these  twin  causes,  arisin;^'  both  from  his 
inability  as  a  creature  of  time  to  observe 
nature,  which  is  eternal,  and  again  from  his 
own  overweening  sense  of  Iik  own 
capMity  to  know  her,  he  looks  for  some 
immutable  being  whom  he  believes  t/i  have 
written  his  own  ideas  in  what  he  calls  'tho 
hook  of  nature. ' 

I  am  not  questioning  the  existenee  of 
such  a  being  as  the  'Author  of  Natnre'; 
but  asking  if  such  a  volume  as  is  imputed 
to  him,  ever  really  existed.  The  very 
phrase,  'booh  of  nature,'  is  a  legacy  from 
moribund  medijBval  notions  of  a  lawgiver; 
and  it,  with  the  vitality  of  words  which 
carry  to  us  dying  ideas,  has  lived  on  to  our 
own  Ijme,  when,  we  ean  no  longer  believe 
it  in  our  hearts,  although  it  is  still  upon  our 
lips. 

To  convince  ourselves,  we  need  only 
pause  a  moment  to  ask  the  simple  question 
whether  there  is  any  author!^  who  has  pre- 
pared sneh  a  dearly  writtm  hook  of 


statutes  in  which  we  can  really  read 

nature's  laws. 

The  fjUistion  answers  it.self. 

I  repeat  that  I  am  not  denying  here  the 
existenee  of  sudi  a  being  as  the  imputed 
author  of  these  laws,  but  say  that,  ignorant 
as  we  are  of  vliat  is  bein?  done  hy  him, 
we  cannot  read  hin  thoughts  m  our  momen- 
tary vision  of  what  is  forever  passing. 

'For  my  thoughts  are  not  your 
thoughts,  neither  are  your  ways  my  ways, 
saith  the  Lord  '  is  a  caution  whieh.  whether 
believers  or  not,  it  would  not  harm  us  to 
consider;  and  when  we  say  that  these 
'thoughts'  are  written  in  'the  book  of  na- 
tiire,'  this  eannot  mean  that  they  are 
legible  there  as  in  a  statute  book  where  he 
who  runs  may  read.  If  nature  is  to  be 
compared  to  a  book  at  all,  it  is  to  a  book 
in  the  hands  of  an  infant  to  whom  it  con- 
veys little  meanintr,  for  sueh  are  we;  or 
rather  it  is  likt;  a  'book  of  celestial  hiero- 
i^yidiB,  of  which  even  prophets  are  happy 
that  they  ean  read  here  a  line  and  there  a 
line.' 

I  hope  what  I  am  trying  to  say  may  not 
bear  the  appearanee  of  some  met^i physical 
r^nement  on  common  sense.  It  is  com- 
mon sense  that  is  intended,  and  the  'laws 
of  nature '  that  seem  to  nae  a  metaphysical 
phrase. 

To  decorate  our  own  guesses  at  nature's 

meaning  with  the  name  'laws  of  nature* 
is  a  presumption  due  to  our  own  feeble 
human  nature,  which  we  can  forgive 
for  demanding  something  more  permanent 
than  itself,  but  which  also  leads  us  to  have 
such  an  exalted  conceit  of  onr  own  opinions 
as  to  hide  from  ourselves  that  it  is  these 
very  opinions  wbieli  we  call  nature's  Iswsl 
The  history  of  the  past  diows  that  once 
most  philosfiphprs,  even  atheists,  tVms  re- 
trarded  the  'Laws  of  Nature,'  not  hs  their 
own  interpretations  of  her,  but  as  some- 
thing external  to  thonselves,  as  entities 
partaking  the  attributes  of  Deity— entities 
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which  they  deified  in  print  with 
capiUl  letters— as  we  eometiniea  do  Rti]l» 
thoug'h  these  'Laws'  now  are  shorn  of  'the 
gloria's  of  their  !)irth  and  stnte '  which  they 
once  wore,  and  are  not  turning  out  to  be 
'snbstantial  things.' 

But  are  there  not  really  tluiigs  (like  the 
fact  of  gravitation,  for  instanfc)  pxtr<rnid 
to  onrsolves,  which  would  exist  whether 
we  were  here  or  not,  and  which  are  part  of 
the  (wder  of  nataxef  Apparently,  yes, 
bnt  part  of  the  laws  of  neture  no! 

The  phrase  even  yet  exercises  a 
wide  influence,  thongh  it  has  seemed 
to  me  that  a  rignifleanl  change  is 
taking  place  in  the  leaders  of  common 
opinion  with  regard  to  the  meaning  that 
the  words  convey. 

I  presume  that  the  greater  proportion  of 
US  here  are  interested  in  sdenee.  I  may 
indeed  assume  that  we  all  are;  and  I  want 
to  infjitire  whnt  lesson  for  us,  as  students  of 
nature,  there  li^  in  the  fact  that  we  are  no 
longer  impressed  by  her  'laws'  as  were 
the  scientific  men  of  a  former  generattoo. 

It  is  coiivciiient  to  measure  the  distance 
we  have  passed  over,  by  the  fact  that  one 
hmidred  and  fifty  yea.rs  ago,  one  of  the 
aeutest  of  reaioners,  David  Hnme,  pub- 
lished a  still  celebrated  argument  against 
miiiicles,  which  within  my  o\vn  recollection 
was  held  to  be  so  formidable  that  those 
who  were  reluctant  to  believe  in  his  eon- 
elusions,  were  still  unable  to  offer  a  good 

refutation.  The  immense  nnmh^r  l^f  at- 
tempted refutations  and  their  contradict- 
ory eharacter  are  perhaps  the  best  testi- 
mony for  this. 

Tlume  defines  a  miracle  as  n  violation  of 
the  'laws  of  nature.'  and  Ids  argument, 
concisely  stated,  is  that  there  must  'be  a 
uniform  experienoe  against  every  miraea* 
loDs  eventi  otherwise  the  event  would  not 
merit  that  appellation,  and  ns  a  uniform 
experience  amounts  to  a  proof,  there  is 
here  a  direct  and  full  prooif  from  the  na- 


ture of  the  fact  against  the  existence  of  any 
miracle.' 

Now  while  his  argument  is  logically  as 

conclusive  as  ever,  it  to-day  convinces  only 
those  who  are  anxious  to  accept  its  conclu- 
sion. 

What  is  the  reason  for  this  great  eihangeY 

We  may  ask  what  the  laws  of  nature 
really  are,  and  pa.ss  from  what  they  were 
thought  tu  be  by  Hume  to  what  they  are 
b^:inning  to  be  understood  to  be  by  us, 
without  here  inquiring  into  the  intenne- 
diate  steps  which  bronpht  the  cliange  about. 

It  seems  to  me  that  the  argument  which 
was  eonelusive  not  merely  to  the  learned, 
but  to  the  common  enltivated  thought  of 
Hume's  time  hns  ikv--  bfcn  expressly  re- 
futed when  its  premises  were  admitted 
(and  the  generation  following  him  admit* 
ted  them) ;  and  yet  this  eompeUing  argu- 
ment. !Ls  it  once  seejned,  is  pradually  losing 
its  force  to  most  minds,  not  through  counter 
argument,  but  by  an  insensible  change  of 
opinion  in  the  attitude  of  the  thinking  part 
of .  our  public  as  compared  with  his,  a 
chanpe  about  certain  fundamental  assump- 
tions on  which  the  argument  rested,  and 
from  his  own  views  of  the  univetss  to  those 
we  are  begianing  to  take. 

In  the  first  plaee.  the  immensely  greater 
number  of  things  we  Itnow  in  almost  every 
department  of  science  beyond  those  which 
were  known  one  hundred  and  fifty  years 
ago,  has  had  an  ejTect  which  doubtless  could 
have  been  anticipated,  hni  yet  which  we 
may  not  have  wholly  expected.  It  is,  that 
the  more  we  know,  the  more  we  recognise 
our  ignorance,  and  the  more  we  have  a 
sense  of  the  mystery  of  the  universe  and 
the  limitations  of  our  knowledge. 

I  believe  it  may  be  ssid  that,  if  not  to 
Hume,  at  any  rate  to  tlie  majority  of  those 
about  him,  and  to  hia  later  contemporaries, 
there  was  very  much  less  mj'stery  in  the 
world  than  we  see  in  it,  and  if  it  were  then 
still  oecanonaUy  ssid  tiiat  there  were 
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'  things  in  heaven  and  earth  not  dreamt 
of  in  '  tht'ir '  philosophy,'  tho<?e  words  must 
have  struck  on  the  self-complawnt  minds 
of  his  genentioii  tm  aomethiog  to  be 
tolerated  as  poetic  license,  rather  than  as 
ac'uralp  in  [diilosophir  nu'Jinin^f.  Com- 
pared with  ours,  that  whole  century  was 
satisfied  with  itself  and  its  knotdedge  of 
the  infinite,  and  content  in  ita  bappy  be- 
lief  that  it  knew  nearly  ever>thing  that 
was  really  worth  krimvintr.  This  'nearly 
cveiy thing'  whieli  it  thought  it  knew  about 
the  univene,  it  called  the  'laws  of  natmre.* 

It  was  to  this  belief  •in  the  general  mind, 
I  tliink,  that  the  sueceM  of  Uume'a  argu- 
ment was  due. 

The  present  generation  has  began,  if  not 
to  be  modest  or  humble,  to  he  somewhat  less 
arrogant  in  the  nssnmption  i:>f  it.s  kriowl- 
efVjrc.  are  perhaps  beginning  to  under- 
siaiul,  not  iu  a  purely*  poetical  sense,  but 
in  a  veiy  real  one,  that  there  may  be  all 
around  us  in  heaven  and  earth,  things  be- 
yond measure,  of  which  'pliilosophy'  not 
only  knows  nothing,  but  has  not  dreamed. 

As  a  consequence  of  this,  there  is  gromng 
to  be  an  unspoken,  rather  than  clearly  for- 
mulatofl.  admissliiii  that  we  know  little  of 
the  order  of  nature,  and  nothing  at  all  of 
the  'laws'  of  nature. 

Now  if  we  are  at  present  at  kast,  dis- 
posed to  speak  of  an  observed  'oidrr'  of 
nature  ^not  carnnnpr  with  it  the  impli- 
cation of  necessity  denoted  by  'law'),  I 
think  we  have  some  reason  to  say  that  thwe 
is  a  prescience  of  a  change  in  common 
thought  about  this  matter,  and  that  it  is 
owing  to  this  that  we  are  coming  to  be 
where  we  are. 

I  do  not  know  that  there  is  a  less  wide 
bfliof  in  the  pnspel  minicle-s  in  our  "lay,  but 
if  it  were  so,  the  decline  in  the  weight  given 
Hume's  argument  is  not  due  solely  to  that, 
for  it  may  surely  be  said  that  it  waa  not 
merely  an  argument  again.st  gospel  niir- 
aclea,  but  against  all  the  prodigies  to  be 


found  in  history,  sacnd  and  profane, 
wliprc  he  doubtless  liad  in  mind  traditions 
of  stones  falling  out  of  heaven,  cures 
wrought  by  psychologieal  agency,  and  the 
like,  all  '  supt-rstitions '  to  the  men  of  his 
day.  Tlit'sc  if  tliey  no  longrer  believed  in  a 
(ieity,  were  none  the  less  shocked  by  the 
culpable  exklnusa  of  sueh  Tulgsr  betie& 
in  eonfliet  with  the  deified  'laws  of  natun,' 
while  such  'superstitious'  have  in  our 
day  become  subjects  of  modest  inquiry. 

Let  me  quote  from  a  later  writer,  whose 
point  of  view  is  singularly  different  feoiD 
that  of  Hume  and  his  contt-mporaries,  and 
who  in  answer  to  the  (pit  stion,  What  is  a 
miracle T'  begins  by  reminding  us  that  the 
reply  will  depend  very  much  up<m  the  in- 
telligenoe  of  the  being  who  answers  it,  or 
whom  the  mirafh'  is  wroncrht  for. 

"To  my  horse,  do  1  not  work  a  miracle 
every  time  I  open  for  him  an  impassable 
tompikel** 

"But  is  not  a  real  miracle  simply  a  viola- 
tion of  the  'laws  of  natiu^'?  ask  several. 
What  are  the  laws  of  nature!  Is  it  not  the 
deepest  law  of  nature  tiiat  she  be  eon- 
stant?"  cries  the  illuminated  class;  "is  not 
the  machine  of  the  univeise  fixed  to  move 
by  unalterable  rules  1" 

"I  believe  that  nature,  that  the  univene, 
which  to  one  whom  it  so  pleases  can  be  pre* 
vented  from  calling  a  machine,  does  move 
by  the  most  unalterable  rules.  And  now 
I  make  the  old  inquiry  as  to  what  those 
same  unalterable  roles,  fbtming  tfie  com- 
plete statate-hook  of  nature^  may  posnbly 
bet 

"'They  stand  written  in  our  works  of 
science,'  say  you;  'in  Hie  acenmulated 
records  of  man's  axperienoa.*    Was  msa 

with  hi-s  e.\p<'riencp  present  at  the  cn\ition, 
then,  to  see  how  it  all  went  ont  Have  any 
deepest  scientific  individuals  yet  dived 
down  to  tiie  foundatioas  of  the  univere^ 
and  gauged  everything'  tlien  t  Alas,  these 
scientific  individuals  have  been  nowhere 
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but  where  also  arc;  have  5?ecn  some 
handbreadtiis  deeper  thau  we  see  into  the 
deep  that  is  infinite,  without  bottom  M 
without  diore." 

"Philosophy  complains  that  custom  has 
hoodwinked  us  from  the  first;  that  we  do 
everything  by  custom,  even  believe  by  it; 
that  our  veiy  axioms,  boast  as  we  may, 
are  oftenest  simply  su  li  In  lietk  aa  wa  liave 
never  heard  questioned.  Innumerable  are 
the  iUusi(»w  of  castom,  but  of  all  these 
perhaps  the  ekvenst  is  her  knack  of  per- 
suading US  that  Hie  miraculona,  by  aimple 
rqpetitioii,  ceases  to  be  miraculous!*' 

A  lesson  fur  ua,  as  people  who  are  most 
•of  us  interested  in  science,  ahowingr  bow  lit- 
tle ita  moat  fixed  eonelnsioDs  may  be  worth, 
may  perhaps  be  eonveyed  in  an  example. 
A  century  and  a  half  ago,  when  the  new 
acienee  of  chemistiy  won  its  first  triumphs, 
fha  fattdamental  discoTery  wbiob  was  to 

illuminate  tlie  wliolo  scionee.  the  f?ettlp(l 
acquisition  which  it  seemed  to  li.ive  iirought 
to  us,  the  thing  Avhich  was  going  to  last, 
■was  'phlogistML* 

This  had  eYeiytiitng  to  recommend  it, 
in  universal  acceptance,  and  in  what 
seemed  to  the  foremost  men  of  the  time,  its 
Absolute  certainty. 

"If  any  opinion,"  says  PriesUey,  "in  all 
the  modem  doctrine  concerning  air  be  well 
founded,  it  is  eertainly  this,  thai  nitrous 
air  is  highly  charged  witli  plilopiston.  If 
I  have  completely  ascertained  anything  at 
«II  relating  to  air,  it  is  thia." 

I  am  trying  here  to  say  that  laws 
of  nature  are  little  else  than  man's  hypoth- 
eses about  nature. 

Phlogiston  was  then  to  the  science  of  a 
former  age,  in  ttiis  sense  a  law  of  nature, 
at  least  as  great  n  generalisation  as  the 
kinetic  theory  of  erases  is  to  iis;  n«5  widely 
accepted,  as  finnly  believed  and  as  certainly 
known—but  what  has  become  of  it  nowt 


Can  we  tell,  then,  in  advance  by  any 
criterion  what  a  'law  of  nature'  isl 

With  a  euriouB  begging  of  the  question 
some  answer,  'Yes,  for  laws  of  nature  have 
this  distinction,  that  they  have  never  been 
disproved.'  As  if  one  were  to  say,  Yes, 
because  when  they  are  disproved  we  deny 
that  they  are  laws  of  nature  1 

Those  of  \)s  wlio  are  eapahle  of  being  in- 
structed or  warned  by  tiic  history  of  hu- 
man thought  may,  then,  ask  wliat  kiud 
of  a  gnarantee  are  we  to  hare  for  any  other 
'fact'  of  our  new  knowledge!  May  they 
not— all  these  'facts'- be  syone  like  the 
baseless  fabric  of  this  vision,  before  an- 
other hundred  years  are  passed  t 

The  physical  sciences  seem  to  have  had 
less  change  in  their  theories  than  the 
mighty  displacements  in  other  branch^  of 
natiual  knowledge,  but  it  is  a  truism  to  say 
that  all  are  dianged,  and  it  should  be  a  tru« 
ism  to  add  that  the  'laws  of  nature'  are  not 
to  us  what  they  were  a  hundred  years  ago. 

I  repeat  that  of  the  'order'  of  nature  we 
may  poaribly  know  a  little;  but  what  are 
these  'laws'  of  nature?  What  celestial 
net  of  congress  fixed  them?  In  what  stat- 
ute book  do  wc  read  them  t  What  guaran- 
tees diemt  Our  mistake  is  in  believing 
that  there  is  any  such  thing,  apart  fran 
our  own  fallible  judLrnient,  for  the  thing 
which  the  'laws  of  nature'  moet  absolutely 
forbid  one  generation  to  believe,  if  it  only 
actually  happens,  is  accepted  aa  a  part  of 
them  by  the  succeeding. 

Suppose  that  a  century  ago,  in  the  year 
1802,  certain  French  Academicians,  be- 
lieving tike  every  one  else  then  in  the '  laws 
of  nature.'  were  invited,  in  the  light  of  the 
best  seientific  knowledge  of  tlie  day,  to 
name  the  most  grotesque  and  outrageous 
violation  of  them  which  the  human  mind 
could  conceive.  I  may  suppose  them  to 
reply,  'if  a  enrtlond  of  hlnek  stones  were 
to  tumble  out  of  the  blue  sky  above  us,  be- 
fore our  eyes,  in  this  very  France,  we 
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abonld  call  that  a  yiolation  of  the  lawi  of 
nature,  indeed  1*    Tet  the  next  year,  not 

cne,  but  many,  cartluads  of  bliiok  stones 
did  tumble  out  of  the  blue  sky,  not  in  some 
far  off  land,  but  in  France  itself. 

It  is  of  intereat  to  aak  what  became  of 
the  'laws  of  nature*  after  such  a  terrible 
blow.  The  'laws  of  nature'  were  adjusted, 
and  after  being  enlarged  by  a  little  patch- 
ing, 80  aa  to  take  in  the  new  fact,  were 
found  to  be  jiist  as  pood  as  ever!  So  it 
is  always;  when  the  miraHe  has  happened, 
then  and  only  then  it  becomes  most  clear 
that  it  waa  no  mirade  at  all,  and  that  no 
'law  of  nature'  haa  been  brcten. 

Ai>plyiiif,'  the  parablp  to  nnrselvt's  then, 
how  shall  we  deal  with  new  'facta'  which 
are  on  trial,  things  perhaps  not  wholly 
demonatrated,  jet  partly  plauriblel  Dur- 
ing the  very  last  generation  hyi»iiotisiii  was 
Kiich  a  violation  of  natural  law.  Now  it 
is  a  part  of  it  What  shall  we  say,  again, 
about  telepathy,  whieh  seemed  ao  abaurd 
to  most  of  ua  a  dozen  years  ago !  I  do  not 
say  there  is  sufh  n  thin^j  now,  but  T  would 
like  to  take  the  occasion  to  express  my 
feeling  that  Sir  Wiliiam  Orookes,  as  preai- 
dent  of  the  British  Aaeoeiation,  took  the 
ripht,  as  he  took  the  courageous,  coutno  in 
speaking  of  it  in  the  terms  he  did.  I  niis.'ht 
cite  other  things,  the  objects  of  ridicule 
only  a  few  yean  ago,  of  debate  now,  but 
which  have  not  all  found  mxppot^ea  who 
possess  the  courage  of  their  convictions. 

The  lesson  for  m  in  dealing  with  them 
is  not  that  we  ahould  refuse  to  believe^  on 
the  one  hand,  and  sneer  at  everything 
whicli  is  on  its  trial;  for  this.  tli(>uL;h  a  very 
general  and  safe  procedure,  is  not  the  one 
to  be  recommended  to  those  of  us  who  have 
some  higher  ideal  than  aoquieacenee  with 
the  furrenl  beliof. 

The  lesson  fur  us  is  tliat  we  must  not 
consider  that  anytliiug  is  ab8^)lutely  settled 

or  true. 

This  is  not  to  aay  tiiat  we  are  to  be  blown 
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about  by  eveiy  wind  of  sdentiflc  doctrine. 
It  is  to  be  undeiatood  as  a  practical  rule 

of  life,  that  wf  must  act  with  the  majority 
where  our  faith  does  not  compel  us  to  do 
otherwise ;  but  it  seems  to  me  that  we  must 
alwaya  keep  ready  for  use  somewhere;  iu 
the  background  of  our  mind  possibly,  but 
somewhere,  the  jterhaps  trite  notion  that 
we  know  nothing  absolutely  or  lu  lU 
easenee;  and  ranember  tiiat  though  trite 
it  ia  always  true,  and  to  be  kept  as  a  guiite 
at  every  turning  of  the  scientific  road, 
when  we  caooot  tell  what  is  conung  nexL 
How  many  doctrines  of  our  own  day  will 
stand  the  light  of  the  next  century!  What 
will  they  be  saying'  of  our  doctrine  of  evolu- 
tion thcnf  I  do  not  know;  but  let  me  re- 
peat what  I  have  said  elsewhere,  that 
the  tmllia  of  the  scientific  ebureh  are  not 
dogmas,  but  something  put  forward  as 
provisional  only,  and  which  her  most  faith- 
ful children  are  welcome  to  disprove  if 
they  can.  I  believe  that  science  aa  a  whole 
is  advancing  with  hitherto  unknown  rapid- 
ity, but  that  the  evidence  of  this  advance 
is  not  in  reasoning,  but  in  the  observation 
Out  our  doetrine  is  proving  itself,  by  the 
faet  that  dirougb  ita  aid  nature  ob^  xm 
more  and  more,  aa.I  certainly  believe  it 
does. 

Never  let  us  forget,  however,  that  man, 
being  thesenrantand  interpreter  of  nature 

aa  Bacon  says,  can  do  and  understand  so 
much,  and  so  much  only,  a.s  he  has  observed 
of  the  course  of  nature,  and  that  beyond 
this  he  neither  knows  anythmg  nor  can  do 
anytliing.  No  walk  along  'the  higb  priori 
road'  will  take  him  where  he  want.s  to  fro. 
and  no  'law  of  nature'  will  certainly  help 
him. 

But  these  'laws,'  having  authority  only 

as  far  as  they  are  settled  by  evidence, 
and  by  obscr\-ation  alone,  it  may  be  n 
just  inquiry  as  to  what  constitutes  observa- 
tion, and  above  all,  who  judgee  the  evi- 
dence. If  the  Unetie  flieory  of  gsaeai,  for  in- 
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stance,  is  a  mattpr  of  inference  rather  than 
of  observation,  are  we  sure  that  we  have  a 
better  guarantee  for  it  than  a  previooa 
century  had  for  pUogistonT  Our  good 
opinion  of  ourselves,  as  compared  with  our 
scieutitic  fathers,  makes  us  think  we  have. 
1  think  myself  that  we  have;  and  yet,  re- 
iiiember»  it  ia  the  same  human  nature  which 
judged  that  evidence  then,  that  judges 
this  evidence  now,  and  remeniher  thnt  how- 
ever rapidly  science  changes  human  nature 
renaine  yery  mneh  the  same,  and  alwaya 
has  a  good  CMieeit  of  itself. 

While  we  are  vcnturintr  to  utter  tniii^nis, 
I  repeat,  let  us  take  once  more  this  one, 
heme  to  ounelTea^  that  there  ia  a  great  deal 
of  this  'homan  nature'  even  in  the  beet 
type  of  the  scientific  man,  and  thnt  we  of 
this  twentieth  century  share  it  with  our 
predecessors,  on  whom  we  look  pityingly, 
aa  our  aaeeeeaors  will  look  on  w. 

Lei  us  repeat,  and  repeat  once  more,  that 
though  nature  be  external  to  ourselves,  the 
so-called  '  laws  of  nature '  are  from  within 
— laws  of  our  own  minda— and'*a  aimple 
product  of  our  human  nature.  Let  ua 
agree  that  the  soienfifio  imairinafinn  can 
snsrsreRt  questions  to  put  to  nature,  but  not 
her  answers.  Let  us  read  Bacon  again,  and 
agree  wifJi  him  ibxt  we  understand  onfy 
what  we  have  observed.  Finally  let  us 
add  that  we  never  understand  even  that,  in 
the  fullness  of  its  meaning^  for  remember 
tiiat  of  all  the  so-called  laws  of  nature  the 
nMMt  constantly  obs«*ved  and  most  inti- 
mately and  personally  known  to  us,  arc 
those  of  life  and  deatli  — and  how  mneh  do 
we  know  about  the  meaning  of  thi  m? 

S.  P.  JjAsauBt. 
SmrueoaiAX  LvBraiimcnr. 


EINBTIC  BVOWTION  Rt  MAS. 

Ik  a  recent  number  of  Scienoe  Mr.  W 

J  McQee  has  aummarizod  his  rea-sons  for 
holding  that  anthropolncrieal  evolution  is  a 
proo^  of  integration  standing  in  direct 
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contrast  to  the  divergence  of  biological 

evolution : 

"The  great  fact  attested  by  all  observa- 
tion on  human  development,  and  aoscepti- 

ble  of  verifieatiun  in  every  province  and. 
people,  is  that  mankind  is  not  differen- 
tiating in  either  physical  or  psychical  as- 
pects, but  are  converging,  integrating^ 
bkoding,  unifying  both  aa  oiganiama  and 
as  superorganic  groups. 

"Eveiywhere  the  developmental  lines 
converge  forward  and  diverge  baehward, 
jqst  as  the  lines  of  biotio  development  di- 
verfre  forward  and  converge  baelrward. 
How  this  discrepancy  is  to  be  removed  is 
a  question  whose  importaiice  increases  with 
every  advance  in  the  sdmee  of  anthro- 
pology."* 

That  human  evolution  is  synthetic  ap- 
pears undeniable,  but  the  discrepancy 
pointed  ont  by  ISt.  MeGee  has  been  re- 
moved in  advance  by  the  rec(^nition  of 
the  same  leading  principle  in  biological 
evolution.  Man  is  better  known  than  any 
other  aniuial,  and  evolutionary  theories 
which  do  not  accommodate  this  best  certi« 
ficd  scries  of  biological  facts  might  well 
have  been  distrusted.  The  kinetic  factor 
of  s^oithesis  has  been  n^lected  because 
biologists  aa  well  as  anihropologista  have 
failed  to  perceive  that  evolutionary  prog- 
ress is  a  cause  instead  of  a  result  of  the 
differentiation  of  .speeies  or  varieties,  bat 
since  evolution  must  be  studied  in  species 
an  adequate  comprehension  of  tiie  evolu- 
tioi^ary  phenomena  of  any  specific  group 
shoukl  make  plain  their  relation  to  more 
geueral  principles. 

bolation  and  a^regation  favor  eon- 
rtancy  in  the  characters  by  whieb  ^ystema- 
tists  are  accustomed  to  distingmsh  spe- 
cies, but  it  is  m  erroneous  with  other 
animals  as  with  man  to  infer  from  this 
that  isolation  condnees  to  evolnti(»iaiy 

*  '  Current  Questions  in  Anthropologj,'  SOQMOa, 
N.  S.,  Vol.  14,  No.  Ses,  pp.  9fi0  and  907. 
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progtvss  Thy  truth  lies  rather  with  the 
00Dtr«r\  i>r  >(>oHitioQ,  since  the  nnknoini 
eauMA  of  Tamtion  aim  predispose  to  tlie 
perpetuation,  ci>minunicatinn  and  arrnrmi- 
latioD  of  ortranic,  phyniologric  and  other 
tendencies  of  change.  Some  variations  or 
nratations  are  of  little  evolntionaiy  aignifl- 
eanoe  and  must  be  segregated  in  order  to 
be  prcserve»l,  but  others  nr*'  notably  pre- 
poteut  and  are  accepted  by  a  large  propor- 
tion of  the  ibdiyiduals  of  aaoeessive  gener* 
ationa.  Rq)rodttctive  acceeribility  to  pre- 
potent vnriations  is  the  measure  of  ovnlvi- 
tioiinry  proj^ress.  Species  confined  to  small 
areas  are  often  distinct  from  each  other  by 
eharacten  of  no  diagnostic  aignifleanoe 
among  related  forms  of  mdte  distribution. 
Thp  latter  nppenr  plasti<*  and  fl(>xihle  bo- 
cause  they  have  access  to  many  avenues 
of  biological  motion,  iHiile  th»  former 
maintain  a  relatively  narrow  and  stable 
Tniifunm'ty  bocause  the  few  peuetie  varia- 
tions are  soon  distributed  through  the  small 
number  of  individuals. 

Evolution  may  be  termed  a  kinetic*  pro- 
cess because  change  is  not  only  a  potential 
but  an  ps.spntial  of  organic  existenec. 
Static  theories  have  sought  to  explain  or- 
ganic changes  as  the  results  of  ext^nal 
influences;  dynamic  theories  imply  Hie 
oriranic  predetcrmiiiatinji  nf  such  chanfrc?; 
only  under  a  kinetic  thoorj-  may  we  admit 
that  the  changes  of  biological  evolution 
have  not  been  caused  by  external  oondi» 
tions  nor  by  internal  mechanisms,  but  are 
tl»p  mHniff^statiniis  ui  a  furrn  nf  mntinn  the 
nntiire  ami  eflicient  causes  of  which  are 
even  &rtber  beyond  the  present  range  of 
our  Qompreliension  than  those  of  the  mo- 
tions ^vhi>']l  iindrr'ie  the  phenomena  of 
physics  and  chemistry. 

However  striking  their  results  in  partic- 
ular instances,  natural  and  other  forms  of 
selection  represent  tiie  inddents  rather 

• '  A  Kinetir  Theory  of  EvolutiiMi/  SciKIIOBi 
N.  S.,  Vol.  13,  Jutte  21,  1901,  p.  969. 


than  the  causes  of  evolution,  and  instead 
of  being  odled  forth  and  earned  forward 
only  by  external  forces,  the  gradual  acoen- 

tnatinn  of  chnrni'tt'r«  of  no  direct  impor- 
tauce  or  utility  comiuoniy  accompanies 
increasing  organic  efficiency.  Thus  it  has 
been  found  that  varietal  divergeneea  bcm 
the  specific  mean  of  the  human  skull  are 
corr<»latod  with  increased  intellectnal 
power,  as  represented  by  greater  cerebral 
bulk. 

"In  a  braehyeephalie  race  the  rounder 

the  skull  tlip  cTcater  the  capacity,  in  a 
dolichocephalic  race  the  narrower  the  skull 
the  greater  the  capacity— the  greater  ca- 
pacity following  the  emphasis  of  the  racial 
character."* 

Efjually  indifffrcrit  fuiK-ticnall.v  and 
selectively  arc  most  of  the  characters  of 
skin,  hair,  bones  and  oOier  physical  fea> 
tiires  used  by  anthropologists  in  daasify- 
hiiT  mankind,  and  in  sppoiilating  upon  the 
origuis  of  the  various  ethnic  rrroups. 
Closely  auaii^ous  differences  are  foimd 
evinrywhere  among  the  q»eeies  and  varie- 
ties of  mamraab,  and  they  require  no  spe- 
cial explanation  unless  it  be  to  place  them 
among  the  many  indications  that  the  va- 
rieties of  primitive  man  had  fewer  fadli- 
ties  of  transportation  and  more  definite 
o-ootrraphical  localization  than  their  mod- 
ern representatives.  Had  such  scfrrega- 
tion  become  complete  all  the  requirements 
for  the  differentiation  of  qiecies  woold 
have  been  met,  and  modem  zoologists 
could  make  no  serious  or  cou-sistcnt  objec- 
tion to  the  treatment  of  the  Tasmanians, 
Australians,  Andamanese,  Papuans,  Ainusf 
and  similarly  isolated  groups  as  speeies, 
no  matter  how  insignifioant  a  fraction  of 

*  AUoe  Lee  in  Scnscic,  N.  S.,  VoL  12,  No.  31^ 
p  948. 

t  I  am  indebted  to  I>r.  Ijeonhard  Sti^lMger  for 
tb«  si^ggieatian  of  racial  affinitj  brtiraiB  tht 
Pspuana  aad  Ainiu.  Dr.  Sttjstgor  bold*  sleo  that 

the  domestic  and  mcihI  eeouooiy  of  tho  Ainns  Indi- 
enles  tropical  origin. 
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fhe  fgaxm  Hmno  they  may  ineliide.  On 

the  other  hand  it  seems  preferable  to  admit 
that  these  islanders  arc  but  outliers  of  the 
larger  curi-haired  specific  complex  which 
oovered  fhe  Old  Wodd  befofe  the  aniTal 
of  the  eoarse-haired,  emooth-skinned  Amer- 
ican species  of  mankind.  On  the  conti- 
nents strictly  isolated  groups  have  seldom 
existed  for  long  periods,  althoiigh  the  sep- 
aration of  ronote  ]»eople8  has  been  suffi- 
cient to  permit  the  accumulation  of  diverse 
habits  and  characteristics  which  in  les5  ac- 
tive, iutelligeut  and  resourceful  animals 
would  haye  rtsnlted  in  disintegratiexi  into 
many  sot,'rt'<r!it"fl  species. 

A  kinetic  theorj-  of  evolntum  permits  us 
to  recognize  the  fact  that  with  man,  as  in 
other  lines  of  descent,  there  have  been 
both  diJferaitiaticm  and  integration,  and 
these  not  at  separate  times,  but  simulta- 
neously and  universally  *  Moreover,  we 
gain  a  standpoint  from  which  niuuy  lormal 
propositions  like  nonogenesas  and  polyt^en- 
e^s  appear  unnecessary  for  the  exposition 
of  evolutionary  facts.  From  the  .stand- 
point of  biological  evolution  it  is  about 
equally  improbable  that  any  given  species 
has  deBeended  from  one  or  two  parmts  as 
that  it  has'  been  <  inpounded  from  distinct 
lines  of  deseent.  Mr.  Kertiie.  who  is  cited  by 
Mr.  Mciice  as  a  polygeiast.  is  fond  of  dis- 
enssinir  what  he  calls  'precnrsors'  bnt  he 
apparently  holds  still  to  the  traditional 
supposition  that  diffori  nt  rn.-i^^  oriL'iiiat.il 
in  Central  Asia  ami  subsequently  spread 
themselves  to  the  various  quarters  of  the 
globe,  A  proposition  obvionsly  contrary  to 
all  pertinent  analogies  of  general  biology. 

*  That  diverjfcnce  as  well  as  roiivergrwe  has 
occurred  even  in  the  hiatoric  period  is  well  shown 
lijr  meh  exaraplee  m  the  colonists  of  Virginia  and 
MassiiihtiM'tts  who  thonph  they  ha<l  formed  part 
of  the  same  comiuunity  in  iilngland  developed  on 
iiid«p«nd«nt  ItneB  In  America  until  they  were  rein- 
corporate*!  into  anottifi"  =r.ri:)l  stTid  political  orgnn- 
ization.  The  South  African  Boer»  might  al«o  be 
eempared  with  tlie  Doteti  eolonlste  of  Xcw  Yoirk. 


We  are  not  told  why  one  neighboriiood 
should  have  given  rise  to  so  much  diver- 
sity, nor  why  the  newly  formed  races  did 
not  fuse  at  once  into  one  homogeneous 
complex  and  thus  save  the  ethnologists 
much  speculation. 

Few  discussions  of  the  evnlutinn  of  mnn 
are  without  one  or  more  of  the  following 
assumptions: 

1.  That  man  originated  at  some  partie- 
nlar  locality. 

2.  That  he  beeaTTie  differentiated  into 
three  or  more  distmct  races  or  varieties. 

3.  The  eommingling  of  these  fotmed  the 
ntunerona  peoples  of  the  earth  whose 
oriLnns  jind  pediprees  are  to  be  inferred 
by  r(^)lviu|r  their  characteristics  into  those 
of  the  component  racial  types,  much  as 
the  artist  analyses  his  oolors  or  the  chem- 
ist his  compounds. 

Monot'enists  and  polypenists  are  about 
e<|nnHy  partial  to  these  unproved  and  im- 
probable opinions,  and  as  their  differenoes 
are  matters  of  formal  terms  and  defini* 
tions  the  opportunities  for  sehohistic  con- 
troversy are  exeellent.  At  some  sutlicienlly 
remote  time  there  was  a  species  of  limited 
distribntion  whidi  inelnded  the  direct  pro- 
irenitor  of  man,  but  was  this  interesting 
creature  mau  or  ape?  And  did  it  differen- 
tiate into  races  of  men  or  merely  into  va- 
rieties of  apes  or  *  precursors'  which  became 
human  independently  and  then  hybridized 
to  form  the  edtnplcx  now  called  man? 
These  questions  can  be  debated  indeli- 
uitoly  by  the  well-known  expe<lieut  of 
vsiying  the  definitions  whieh  shall  deter- 
mine when  the  animals  became  men  in  the 
modern  sense  and  were  no  Innnr-i"  'old  time 
peiiple."  as  the  natives  of  hiberia  call  the 
ehimpanxees. 

But  since  no  oth(>r  animal  or  fdant  has 
the  wide  (li'^tl■ib^^Ii<'Il  of  man,  wn  niny  well 
suppose  that  this  was  attauied  after  he  had 
far  surpassed  all  related  species  in  intelli- 
gence and  resoureefnbiessy  and  further 


Digitized  by  Google 


930 


SCIENCE. 


that  the  saiiic  qualities  and  teodeneieB 
\\lii<  h  iiiwe  him  this  extf-n-^ivp  range  have 
prevented  complete  isolation,  except  in 
the  pnamoB  of  pbysieal  benien.  Poly> 
genesis  aseribes  these  iiniqae  powers  to 
srv-Tiil  apes  in  spite  of  the  fact  that  with 
the  exception  of  man,  all  exi'^tiii^'  spivics 
of  the  order  Priinutes  are  animulii  of  very 
limited  distribution. 

The  doctrine  of  polygenesis  marks  ft  nst« 
tiral  reaction  fn»m  that  of  a  too  narrow 
tuouogeneais,  but  in  its  extreme  exten- 
sion attains  an  eqinal  absurdi^.  Horeorer, 
the  term  itiuslf  is  nnfortunate  in  implying 
rnnny  distinct  cfntprs  or  linos  nf  (k'scont 
which  woiUd  but  multiply  tlie  ditHculties, 
The  logical  and  biologically  defensible  an- 
tithesis of  monogenesis  is  not  polyigmeab 
bnt  eurygenesis,  i>r  tin-  priMlii.-ution  of  a 
wide  and  larfroly  ilect'iitralizcd  distrit)iition 
of  primitive  man  or  his  precursors,  if  the 
Urm  be  preferred.  Strictly  speakiniBr.  man 
might  be  monogenetic  and  still  originate 
all  ovpr  thi^  world  by  the  gradual  ameliora- 
tion of  a  cosmopolitan  species;  and  poly- 
genesis by  requiring  two  or  more  separate 
derivations  or  amelioratiooa,  is  on  the  bio- 
logical plane  ait  assomptioo  inconsistent 
wilb  that  of  nn  evolution  by  cnnv(»r^<*nce 
and  integration  which  would  be  retanled 
rather  that  advanced  by  the  implied  isola- 
tion. 

Evy>onfiits  of  both  rnorioijenesis  and 
poly^'ciiesis  apparently  nejrhx't  also  the  ob- 
vious fact  that  man's  origin  and  primary 
distribution  are  xoologieal  rather  than 
cthnolujrical  fiuestions.  since  an  indefi- 
nitely jrnat  p«rind  r>f  time  must  have 
elapsetl  bctwci'ii  lite  organic  perfection  of 
man  and  the  devriopment  of  the  races,  lan- 
guages, cusiiiiiis  and  arts  studied  by  an- 
thntpologists.  I^iit  ovfrt  f»n  Z'wInL'icjd  and 
gcol<i{ri<'al  grounds  the  i|ueslion  of  origin 
is  still  in  the  balance,  and  as  competent  an 
anthropologist  as  Sir  William  Flower 
frankly  admits  that  *it  is  quite  as  likely 


that  the  people  of  Asia  may  have  been 
derived  frf>?n  America  as  the  reverse.'* 

Not  even  the  fact  that  all  of  man 's  quad- 
nunanons  rdativea  were  eonfined  to  the 
Old  World  is  eondnaive.  Indeed,  it  is 
stmnjTf  that  under  static  tbeorii's  f)f  evo- 
lution it  was  not  ai-LTUcd  that  man  must 
have  originated  in  Amerii^  on  the  ground 
that  he  would  not  have  attained  bia  hnnua 
diaraeteristies  wlule  exposed  to  intermix- 
ture with  his  more  backward  simian  rela- 
tives. And  in  further  support  of  such  a 
view  it  mif^t  have  been  observed  that  the 
curled  hair  which  characterizes  the  peoples 
dpftned  most  primitive  in  the  Old  World 
is  apparently  a  specialization,  the  his-her 
apes  having  straight  hair.  Likewi^^e  ilie 
small  cerebral  bulk  of  even  the  moot  ad- 
vanced of  the  aborigines  of  America  do« 
not  indicate  descent  from  larger  brained 
Old  World  stock. 

In  aeeordanee  with  the  evidenoe  of  tnr 
ditimi,  biatoiy  and  general  biology  we  may 
ascribe  thr  convergence  and  intcgratii n  of 
customs,  languages  and  races  to  the  inter- 
communication which  is  at  once  a  cause 
and  a  result  of  human  progress  toward 
civilisation.  No  one  XMS  Or  nation  has  had 
n  monn|>oly  of  improvement  and  discovery 
and  those  which  continue  to  progrw  gen- 
ersUy  obtain  more  from  otheis  than  they 
originate  themselves.  Speciaiiaation  and 
isolation  which  resist  change  are  as  elearly 
misfortunes  to  nations  as  to  plants  and 
animals.  Within  historic  times  the  physical 
and  intelleetual  powers  of  the  race  are  not 
known  to  have  increased,  but  the  synthesis 
of  skill  and  knowledge  has  continued  with 
accdcratinl  rapulity.  Modem  nations 
pride  themselves  on  their  adaptabili^,  and 
no  lonvrcr  emulate  the  chang*  lesstH  ss  of 
the  Mcdes  and  Persians  an<I  thf  ('liin<~5«'. 

Tliat  the  nations  of  the  earth  are  of  one 
blood  does  not  tnean  that  they  were  ever  of 

•Jatim.  Anthrop.  intH,  Ot.  Brit^int  14:  3»1. 
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one  language  or  one  qnrtem  of  ewtomfl  and 
arts,  in  the  origination  of  which  the  doc- 
trine of  polygenesis  has  a  wide  application, 
since  hiatoiy  and  daily  exi>erience  show 
that  new  linguistic,  indiutrial  and  aitialae 
elements  originate  iu  definite  places  and 
often  with  single  individuals.  The  use 
of  tools  and  weapons  gave  man  the  advan- 
tage over  his  fellow-creatures,  and  prog- 
ress has  been  minrored  in  tiie  divevrifiesr 
tlon  and  improTsmeut  of  these  servants 
ever  since  the  time  when  all  men  used  the 
uuspeciaiized  celt  which  the  reminiscent 
native  of  Liberia  still  bolds  is  bis  hand  in 
leianre  moments  to  give  bim  tbat  most  en- 
joyable  sensation  of  weight  and  impor- 
tance. Modifications  and  inventions  are 
constantly  being  made;  use  is  necessarily 
loeal  and  henee  divergent  at  fint,  but  with 
modem  faeilities  of  eommnnieation  may 
extend  in  a  few  years  through  regions 
whieh  formerly  would  not  have  l)een  pene- 
trated in  as  many  generations. 

Civilization  itself  is  at  once  a  test  and  a 
testimony' of  the  ftttraetion  enmled  by  new 
characters,  powers  and  specializations, 
and  of  the  momentum  with  which  the  mo- 
tion due  to  such  attractions  may  increase. 
Primitive  and  conservative  are  ethnolog- 
ical lynonymsr  and  with  races,  as  with  in- 
dividuals, it  is  ever  the  strongest  and  the 
most  intelligent  wliidi  are  susceptible  to 
the  new  idea  or  invention.  The  constant 
saeoesfdon  of  modes  and  fashions  is  per- 
haps the  most  obvious  example  of  the  in- 
herent human  tendency  to  the  new,  and 
motion  on  this  line  is  also  conspicuously 
more  rapid  in  our  complex  and  utilitarian 
oivilisation  than  among  primitive  peoples. 
Human  progress  has  not  advanced  by  a 
uniform  rate  of  motion;  the  facts  of  eth- 
nolopj'  and  history  indicate  the  pmliability 
that  it  took  more  centuries  to  introduce 
the  use  of  fire  than  it  has  required  years 
to  popniarixe  deetrieity. 


Somewhere  intermediate  between  the 

zoological  monogenesis  of  man's  body  and 
the  ethnologic  polygenesis  of  nations,  lan- 
guages and  arts,  there  was  what  may  be 
termed  a  Hologie  coordination  of  man  and 
his  supporting  environment  which  placed 
him  definitely  upon  the  line  of  social  and 
industrial  progress.  As  loug  as  man  was 
content  to  rely  upon  natural  products  his 
existence  was  precarious  and  left  no  traces 
in  organic  nature,  but  in  passing  from  the 
feral  to  the  domestic  state  he  interfered 
in  the  evolution  of  other  species  and  thus 
gave  bidogieal  does  for  tiie  location  of 
this  focus  of  anthropohtgieal  interest.  The 
cultivated  plants  were  in  use  long  before 
the  integrations  which  formed  present 
peoples,  languages  and  arts,  and  thus 
afford  &r  mora  we^ity  testinMn^  cn  ra- 
cial origins  and  affinities. 

The  EL'^.-ptian  and  Chalda^an  civiliza- 
tions marK  the  eastern  horizon  of  human 
history,  hot  from  the  evolntionaiy  stand- 
point tiiey  appear  separated  from  us  by 
but  a  narrow  foreground.  Our  belief  in 
their  primal  antiquity  is  but  a  reflection  of 
tradititma  dironologically  ancient,  though 
bblogieally  recent,  and  affording  no  vaHd 
opposition  to  the  evidenee  that  the  olde.st 
domestic  plants  were  not  natives  of  the 
Old  World,  but  of  the  New,  where  the 
scarcity  of  nonririiing  fraits  enconraged 
the  use  and  simple  cultivation  of  starch-  * 
producing  roots,  which  before  the  domesti- 
cation of  cereals  became  the  basis  of  a  per- 
manent food-supply  and  of  social,  indus- 
trial and  cultural  progress,  impassible 
among  wandering  hunters  and  shepherds. 

It  has  seemed  reasonalile  to  seek  tl>e  ori- 
gin of  civilization  among  the  most  capable 
peoples,  but,  on  the  other  hand,  it  should  be 
remembered  that  great  natural  abilities 
have  not  produced  civilizations  except  un- 
der favorable  conditions.  In  Roman  times 
the  Teutonic  peoples  bad  not  advanced 
much  b^ond  the  economic  status  of  sav* 
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ages,  auJ  yet  with  hriff  opportuuity  they 
were  able  to  adopt  and  even  to  improve 
upon  the  aucient  cultures  of  tlie  .Mediter- 
ranean conntrio.  Givilisation  is  not  an 
inherent  bnt  merely  a  potential  character, 
more  easily  lost  than  fjaine<1,  and  in  its 
earlier  stages  readily  influenced  by  facta 
and'Oonditions  as  truly  biological  as  thoee 
which  have  oomdueed  to  the  upbuilding  of 
the  even  more  sp-'ciali/«xl  orgauixation  of 
the  social  ants  aud  tcruutes. 

On  this  ground  we  may  also  disregard 
the  opinion  general  among  ethnologists 
and  historians  that  the  pastoral  stage  with 
which  the  civilization  of  the  Mcditorra- 
nean  region  yv&a  buppontil  lu  have  begun 
was  merged  gradually  and  spontaneoas\y 
into  the  agrleoltnral.  Primitive  paat<Hral 
tribes  are  everjTvhere  more  or  less  no- 
madic, and  pastoral  i)n>sp(rity  does  not 
conduce  to  a  more  settled  existence,  but 
makes  nceooaary  a  wider  range  of  feeding 
ground^  so  tiiat  we  should  need  to  imagine 
the  semi-savage  slirpherd  planting  and 
fencing  plots  of  nuUet,  barley  or  beans 
willi  the  intention  of  experimenting  upon 
new  vegetable  fooda.  But  such  an  idea  is 
so  absurdly  inconsistent  with  the  instinct- 
ive conservatism  of  man's  food  habits  that 
wc  can  but  believe  that  the  pastoral  natives 
of  the  Mediterranean  refl^oxi  built  eiviliaa- 
tions  only  when  brought  into  synthesis  with 
other  peoples  who  had  made  independent 
progress  ou  agricultural  lines. 

Predatory,  nomadic  and  pastoral  peo- 
ples may  develop  excellent  phyaieal  and 
mental  powrrs,  but  tile  pritrfary  fondition 
for  the  genesis  of  civilization  is  the  settled 
social  organization  of  an  agricultural  com- 
munity. That  agrienltural  habits  of  life 
conduce  to  civilization  even  among  rela- 
tively inferior  tribes  is  well  shown  in  the 
numerous  centers  of  ancient  primitive  cul' 
tore  developed  in  the  tropica  of  the  Amer- 
ican continent.  Ethnologists  have  decided 
that  all  this  diversity  of  incipient  civitisa- 


tions  was  truly  indigenous  and  not  im- 
ported, as  formerly  suspected  on  the 
grouAd  of  many  racial  and  ciUtural  resem- 
blances with  the  peoples  of  eastern  Ana. 
This  opinion  is  further  supported  by  the 
biolopical  faet  that  of  the  many  plants 
cultivated  in  ancient  America  only  the  ba- 
nana appears  to  be  esotie,  and  this  prob- 
ably arrived  not  many  eenturiea  before 
the  coming  of  Enmppans. 

The  American  origin  of  agricultural 
man  in  no  way  conflicts  viith  an  Old 
World  origin  for  aoologieal  and  geological 
man,  though  these  questions  are  often  con- 
fuml  by  ethnohitrieal  writers.  Su«'h  cnl- 
tural  tendencies  as  may  have  existed  m 
the  Mediterranean  region  before  the  ani^ 
val  of  agricultural  influeneea  from  Amer- 
ica  appt^ar  to  havf  been  confined  to  the 
domeistieation  of  animals  as  the  basis  of  a 
diet  largely  camivoroua.  The  aborigines 
of  the  island  of  Palma  in  the  Canary 
group  had  four  domestic  animals  and  no 
domestic  plants.  The  predication  of  inde- 
pendent agricultural  beginnings  in  the 
Old  World  is  rendered  unneeessary  by  two 
facts  long  well  known  though  strangely 
neglected;  first,  that  the  tropics  of  the  Old 
World  from  Hawaii  and  Easter  island  to 
Madagascar  and  Sierra  Leone  were  overw 
run  by  a  single  primitive,  agrieultoral, 
seafaring  race;  and,  second,  that  this  race 
was  in  pos-session  of  numerous  cultivati^ 
plants  of  American  origin.  To  infer  from 
these  facts  tiiat  the  Polynesians,  Malays  or 
Chinese  eame  from  America  would  be  to 
icmore  the  probability  that  the  tran<«-Pa- 
citic  migration  of  this  primitive  cuitiue 
race  took  place  long  anterior  to  the  forma* 
tiim  of  listing  peoples  and  languages. 
The  identity  of  the  tropical  cultivated 
plants,  several  of  which  are  propagated 
only  by  cuttings,  renders  gratuitous  all 
objections  on  ib»  score  of  distances  and 
difficulties  of  eommunication,  and  the  ra- 
cial and  eultural  similaritiea  of  the  peoples 
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of  the  two  shore55  of  the  Pacilic  render 
their  couuuuuity  ot  origin  antecedently 
probable.  Etlmologists  have  detuonatraited 
the  indigenoiis  eharaoter  of  American  man, 
but  the  ooone-haired  yellow  and  brown 
races  of  Asia  are  evidently  intruders  who 
have  replaced  or  amalgamated  with  older 
eurl-Iiaired  peoples.  While  it  is  not  impos- 
sible that  some  dements  of  the  ^longoloid 
series  may  have  entered  Asia  from  the 
northeast,  the  tropical  plants  could  scarcely 
have  been  taken  over  by  way  of  Alaska, 
and  mcgalithie  rains  and  other  tntoes  of 
primitive  colttures  sdmilar  to  those  of  an- 
cient Americn  mark  a  route  from  Easter 
Island  to  Fiji,  Sumatra,  Madagascar  and 
soQthem  Amboo,  vrhither  archeologistB 
now  trace  the  straight-haired  men  who 
initiated  the  agricultural  civilizations  of 
the  valleys  of  the  Nile  and  Euphrates. 

With  the  assistance  of  a  kinetic  theory 
of  evolution  and  of  pertijieat  faets  and 
analogies  it  is  thus  po^ble  to  sketch  an- 
thropological evolution  withoiit  the  predi- 
cation of  conditions  essentially  dill'erent 
from  those  which  exist  at  the  present  day. 
Man  is  a  relatively  anei^t  animal  which 
long  since  atlaiiKxl  a  cosmopolitan  distri- 
bution. Divergent  tendencies  of  variation 
met,  however,  with  ever-strengthening  op- 
position through  the  growth  of  mental 
powers  and  social  habits,  and  the  segrega- 
tion of  groups  comparable  to  zoological 
species  took  place  only  through  geograph- 
ical isolation.  The  speeifie  separation  of 
the  peoples  of  the  two  continents  also 
came  to  an  end  witli  tlie  (Ifvelopment  in 
Araorica  of  the  arts  of  agriculture,  navi- 
gation and  government,  which  resulted  in 
the  conquest 'and  colonization  of  the  is- 
lands and  shores  of  the  Pacific  and  Indian 
Oceans,  and  the  sabsequent  inti-irration  of 
the  superior  mixed  races  and  civilizations 
of  these  and  the  adjacent  r^ons. 

0.  F.  Cook, 

WABIIIIfOTOBf,  D.  C. 


TMJS  saw  LABOJIAIORY  AND  Q&EENEOVHB 
FOR  FLAVT  mSlOtAtffT  AT  SMITH 
COLLBOE. 

TiiR  n'tiinrkabh'  renascence  which  bot- 
any is  experiencing  in  America,  both  in 
investigation  and  in  education,  is  inti- 
mately  associated  with  the  development  of 
plant  physiolufry.  The  reason  is  iilain. 
The  present  movement  is  essentially  an  ex- 
ploitation of  the  new  field  opened  up  by 
our  new  view  of  the  plant  as  not  primarl^ 
a  living  structure,  but  a  living  being. 
Hence  the  study  of  all  vital  processes  be- 
comes of  iii-st  importance.  The  new  phys- 
iological equipm«it  of  Smith  College,  here 
to  be  described,  is  an  adaptation  to  the 
ever-increasing  importanee  of  plant  phyS' 
iology. 
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Smith  College  bus  possessed  for  four 
years,  as  an  adjunct  of  the  Deparlineut  of 
Botany,  a  thoroughly  built,  properly 
stocked  and  fully  manned  range  of  green- 
houses, known  as  the  Lyman  Plant  House, 
of  which  the  ground-plan  is  illustrated 
herewith  (Fig.  1).  The  new  laboratory 
and  greenhouse,  now  completed,  have  been 
attached  to  the  range  as  shown  in  this  plan. 
The  storage  house  is  at  present  used  as  a 
cool  house  for  plants  not  in  growth,  but 
it  is  so  built  that,  if  the  expansion  of  the 
college  work  requires,  it  can  be  added  to 
the  experiment  house  by  the  simple  re- 
moval of  a  partition. 

The  appearance  of  the  laboratory  in  re- 
lation to  the  greenhouses  is  shown  in  Fig. 
2.    The  laboratory  appears  in  the  center 


There  are  three  sorts  of  tables.  The  stud}' 
tables,  at  which  each  student  has  a  place 
with  a  drawer  for  personal  effects,  are  of 
the  plain  laboratory  sort.  The  apparatus 
tables,  for  the  assembling  of  the  appliances 
for  experiments,  are  made  three  feet  in 
height  for  convenience  of  working  stand- 
ing, and  beneath  them  the  space  is  utiliml 
for  cupboards  in  which  bell-jars  and  the 
larger  glassware  are  stored.  The  gas  and 
tool  table,  in  front  of  a  window  (on  the 
left  of  Fig.  3),  also  three  feet  in  height, 
is  fully  equipped  with  the  appliances  sug- 
gested by  its  name.  There  are  three  seta 
«if  cases.  One  is  for  balances,  shown  on 
the  left  of  Fig.  4,  with  three  compartments, 
and  glass  doors  (shown  open  in  the  pic- 
ture).   This  is  affixed  to  the  brick  wall  di»- 


Fio.    2.  General   View   of   the   Lyman   Plant  House,  with  the  New 
Laboratory  in  the  foreground. 


of  the  picture ;  to  the  right  is  seen  the  gar- 
dener's work  room,  and  beyond  that  a  por- 
tion of  the  horticultural  laboratory,  while 
the  greenhouses  extend  in  parallel  rows 
behind  these  buildings.  The  laboratory 
is  plainly  but  thoroughly  built  of  brick, 
of  20  X  28  feet  in  area,  and  is  designed  to 
afford  ample,  but  not  unnecessary,  room 
for  twelve  students.  The  interior  arrange- 
ments are  well  shown  by  Figs.  3  and  4, 


connected  from  the  floor,  and  its  top  is 
utilized  for  the  storage  of  large  articles. 
The  second  is  for  chemicals,  shown  on  the 
right  in  Fig.  4  (also  with  glass  doors  open), 
with  cupboards  beneath.  The  third  con- 
sists of  three  cases  for  the  storage  of  the 
more  elaborate  appliances,  of  which  the 
equipment  is  excellent ;  they  are  partially 
shown  with  closed  doors  on  the  left  of  Fig. 
3.    Beneath  them  are  many  drawers,  for 
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the  stora^  of  the  numerous  articles  neces-  6.  It  is  20  x  32  feet  in  area,  very  thor- 
sarj'  in  a  course  in  which  every  student  oughly  built,  with  ample  and  readily  con- 
works  through  a  comprehensive  series  of    trolled  heating  and  ventilation  systems. 


KiG.  3.  View  in  the  Luborator}',  from  the  door  of  the  Greenhouse. 


physiological  experiments.  ^Vnd  the  other  The  heating  pipes  are  placed  against  the 
furniture  proper  to  such  a  laboratory,  in-  walls,  where  they  are  not  in  the  way.  The 
eluding  a  blackboard  ruled  in  squares  for    floor  is  of  cement,  of  course  laid  directly 


Fio.  4.  View  in  the  ljil»orutory.  looking  townnl  tin-  < ; rronhouse. 


the  plotting  of  statistical  data,  is  of  course  upon  the  ground.    The  shading  is  effected 

present.  by  screens  of  white  cloth,  resting  upon 

More  important,  however,  is  the  green-  wires;  they  are  very  readily  drawn  up  for 

house,  which  is  illustrated  by  Figs.  5  and  use  or  down  completely  out  of  the  way. 
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Against  the  wall  of  the  laburatory  (Fij?. 
6)  is  a  lonff  porcelaiu-liued  siuk,  with  five 
taps,  to  which  are  attachable  the  tubes 
leading  to  a  still,  an  exhaust  (with  manom- 
eter), and  a  blast,  while  the  necessarj' 
funneb,  graduates,  etc.,  art'  arran«?ed  above 
and  the  pneumatic  troughs,  basins  and  the 
like,  beneath  it. 

Of  especial  importance  in  such  a  green- 
house are,  however,  .two  things,  the  tables 
and  the  physiological  dark  room.  There 
are  sixteen  tables.  Each  top  is  of  a  single 
thick,  smooth  slate,  four  feet  by  two,  rest- 


sable  in  such  a  laboratory.  Finally  we  con- 
sider the  physiological  dark  room,  perhaps 
the  most  essential  part  of  the  furnishing  of 
a  laboratory  of  plant  physiology.  It  is 
built  of  one  thickness  of  brick  against  the 
wall  of  the  laboratory  (on  the  right  in  Fif». 
G),  but  otherwise  has  an  air  space  all 
around  it  whereby  it  is  kept  approximately 
at  the  average  temperature  of  the  green- 
house. It  is  nearly  six  by  six  feet  in  area, 
and  from  six  to  eight  feet  high  inside.  The 
ventilation  is  provided  for  by  an  arrange- 
ment of  double-walled  black  boxes  over 


Fio.  6.  View  in  the  Greenhouse,  from  the  door  of  the  l..Mboratory. 


ing  at  the  four  corners  upon  adjusting 
screws  by  which  they  may  be  set  level. 
The  stand,  especially  designed  for  the  pur- 
pose, is  of  cast  iron,  of  such  a  pattern  as 
to  give  the  greatest  possible  rigidity,  and  of 
such  a  height  aa  to  bring  the  top  of  the 
table  three  feet  from  the  floor,  a  height 
which  experience  has  shown  to  be  the  best 
for  the  averagestiulent  when  working  stand- 
ing. They  are  proving  perfectly  satisfac- 
tory in  use.  The  cfntral  table  of  the  green- 
house is  covered  by  a  white  wooden  shelter, 
lightly  built,  under  which  are  kept  the 
autographic  mete(»rological  instruments, 
thermograph,  hygrograph,  etc.,  indispen- 


<>penings  left  in  the  brickwork  near  the 
tloor,  and  by  a  triple  roof  with  communi- 
cating air  spaces.  The  details  cannot 
readily  be  briefly  described,  but  the  re- 
sult is  a  perfect  system  of  ventilation  with- 
out the  admission  of  the  slightest  ray  of 
light.  The  door  has  an  inner  porchway 
with  a  second  door,  both  made  light-tight 
by  rubber  strips,  so  that  by  closing  one 
door  before  opening  the  otlier.  it  is  possible 
to  enter  or  leave  the  room  without  the  ad- 
mission of  any  light.  It  is  provided  with 
shelves,  and  is  entirely  painted  a  dull  black 
inside. 

.\  point  of  much  interest  about  this  en- 
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tire  equipment  is  that  it  is  not  intended 
for  investigation  (other  than  pedagogical), 
but  for  the  instruction  of  undergraduate 


} 

students.  This  is  in  accord  witli  the  policy 
of  the  trustees  of  Smith  College,  which  aims 
not  to  develop  university  work,  but  to  con- 
centrate all  effoi-t  upon  tlie  undergraduate 
course.  This  course  in  plant  physiology 
is  taken  each  year  I)y  twelve  students, 
seniors  who  must  previously  have  had  at 
least  two  yeai-s  of  botanical  study;  they 
work  through  the  course  described  in  the 
present  writer's  l)ook,  'A  Laboratory 
Course  in  Plant  Physiologj'. ' 

The  LjTiian  Plant  House  was  a  gift  to 
Smith  College  from  the  late  Mr.  E.  II.  R. 
Lyman,  of  Northampton  and  Bnioklyn, 
N.  Y.,  in  memory  of  his  mother.  The  new- 
addition  to  this  most  appropriate  and  ser- 
viceable memorial  is  the  gift  of  Mr.  Ly- 
man's son,  Mr.  Frank  Lyman,  and  his 
daughter,  Mrs.  Alfred  T.  White,  and  her 
husband.  The  details  of  con-structicin  have 
received  the  close  pei-snnal  attention  and 
the  very  generous  interest  of  yir.  \V.  A. 
Burnham,  of  the  firm  of  Lord  and  Hum- 
ham,  of  New  York,  by  whom  tlie  additions, 
as  well  as  the  orisrinal  ratigo.  have  been  con- 


structed. As  now  finished,  the  enlarged 
plant  house  provides  the  college  with  the 
most  essential  part  of  a  material  botanical 


e(|uipment  of  unsurpassed  completeness 
and  e.xcellence. 

W.  F.  Ganono. 


AX  KI.ECTRIC  LA  HP  FOR  MICROSCOPE 
lhLUiIl\ATIOy. 

TnE  chief  desiderata  for  a  microscope 
huup  are  brilliancy  and  whiteness  of  light 
and  an  evenly  illuminated  surface  of  con- 
siderable extent  from  which  to  take  the 
light.  In  planning  eight  j'ears  ago  for  the 
illuiiiinatirtn  of  our  biological  laboratory  at 
the  Wi (Hum's  Colleg*-  of  Baltimore,  we 
to<!k  into  c«msideration  W'el.sbach  lamps 
and  incandescent  electric  lamps,  deciding 
on  the  latter.  The  ordinary  incandt'scent 
Itidb  is  too  small  to  serve  unmodified  as  the 
smirce  of  light  for  microscope  illumination, 
and  its  light  is  too  yellow.  These  difficul- 
ties, however,  we  have  overcome  with  a  fair 
degree  of  success  by  the  adoption  of  two 
simple  <leviccs.  Nearly  white  light  is  ob- 
tained by  using  forty-volt  lamps  on  our 
lifty-volt  current.  This  gives  much  more 
perfect    incandescence   than   is  obtained 
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with  a  lamp  adapted  for  the  voltam'c  used, 
and,  though  the  lamps  burn  out  uwre 
quickly,  still  they  last  for  a  considerable 
time.  Of  the  eijrhteen  bulbs  in  use  in  our 
laboratorj'  we  have  to  renew  about  fotir  a 
year,  say  twcnty-the  per  cent,  annually. 
"We  make  use  of  the  lamps  only  durin<;  thj 
latter  part  of  the  afternoon  in  winter  when 
the  days  are  short.  Little  use  is  made  of 
them  at  night.  A  forty-five-volt  lamp  on 
a  fifty-volt  current  wears  much  longer  than 
a  forty-volt  lairip,  and  gives  a  light  much 
less  yellow  than  that  from  a  lamp  adapted 
for  the  voltage  used.  For  ordinar>*  use 
such  an  arrang^-ment  in  vatisf:i«'t«:ry. 


minated,  and  the  two  ground-gljLss  surfaces 
tlimugh  wliich  the  light  pas.ses  gives  it  a 
very  .soft  etfect. 

The  light  thus  obtained  is  not  perfectly 
white,  but  it  is  white  enough  to  prove  satis- 
factory in  all  the  use  we  have  given  it,  and 
it  is  very  brilliant.  We  frequently  use  it  in 
preference  to  daylight  in  the  demonstration 
of  minute  structures,  for  example  in  the 
study  of  mitosis. 

The  essential  features  of  this  plan  of  il- 
lumination are  the  diffusion  of  the  light  as 
explained  and  having  bulbs  adapted  for  a 
voltage  from  live  to  ten  volts  less  than  that 
<;f  the  current  in  use. 


An  evenly  illuminatnl  surface  <.f  con- 
siderable extent  is  obtained  in  the  follow- 
ing way:  First  a  ground  glass  bulb  is  used 
which  softens  the  light ;  then  this  is  mount- 
ed in  an  ordinary  reading  globe  with  mir- 
ror back  and  ground  glass  front  (cf,  fig- 
ure). The  mirror-backed  globes  are  much 
preferable  t<»  those  with  painted  backs. 
The  soft  light  from  the  ground-glass  bulb 
i.i  80  reflected  from  the  mirror  at  the  back 
of  the  globe  that  the  whole  ground-glass 
front  of  the  globe  is  nearly  uniformly  illu- 


These  lamps  may  be  mounted  in  many 
different  ways.  We  use  horizontal  station- 
ary linups  between  each  two  desks  around 
the  outside  of  our  laboratory;  and  in  the 
middle  of  each  of  the  central  tables  which 
are  used  by  four  students  apiece,  we  have 
a  stationary  bracket  in  wliich  the  lamp 
may  be  rai.sed  or  lowered,  the  lamp  fasten- 
ing by  a  thumb  screw.  Professor  Drew, 
of  the  University  of  Maine,  tells  me  that 
he  has  adopted  the  same  style  of  lamp  in 
his   laboratory,   but   that   he   has  them 
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mounted  on  flexible  arms  which  allow  the 
lamp  to  be  placed  in  any  desired  position. 
This  seems  to  me  preferable  to  either 
monnting  we  are  nsing. 

Matkabd  M.  Tixsour, 
Turn  WoMAS'a  OubtttB  ov  BALiunnB. 

WORK  OF  THE   AOh'ICL  LTURAL  EXFERt- 

MENT  HT  AT  loss." 

The  agricultural  experiment  stations  in 
the  different  States  and  Teavitories,  as  wdl 
aa  the  eollegea  with  whidi  they  are  eonneet- 

ed,  have  been  unusually  prosperous  during' 
the  past  year.  Two  things  have  especially 
contributed  to  the  greater  expansion  and 
inercaarag  ^Bdeney  of  their  investiga- 
tions. These  are  their  closer  afiBIiation 
with  this  Dcpardiient  and  tlie  material  en- 
largement o£  the  i-esources  of  the  agricul- 
tural oolleges,  by  means  of  triiid  the  star 
tiona  have  directly  or  indirectly  been  bene- 
fited. 

GOOnEB&nON  BBTWBEN  THB  8TATI01I8  AMD 

THE  DEPARTMENT. 

Much  progress  has  been  made  in  deter- 
mining the  lines  in  which  the  stations  can 
meat  effeetiyely  cooperate  with  the  Depart- 
ment, and  the  methods  of  arranging  and 
condnotinpr  eooperative  operations.  Since 
both  the  stations  and  the  Department  have 
had  enlarged  resources,  it  has  been  possible 
not  only  to  increase  the  number  of  coopera- 
tive enterprises,  but  also  to  conduct  them 
on  a  larppr  snale.  In  some  cases  it  has 
been  found  desirable  to  form  groups  of 
atatione  to  investigate  soma  proUem  affeet> 
iog  a  large  region.  Thus,  for  example,  a 
gronp  of  stations,  in  cooperation  with  the 
Bureau  of  Plant  Industry,  are  engaged  in 
investigatioiia  On  the  breeding  of  varieties 
of  cereals  adapted  to  the  Northwest.  In 
other  cases  a  single  station  is  sufficiently 
aided  by  the  Department  to  enable  it  to 
undertake  the  thorough  treatment  of  prob- 

*Part  of  the  Aaniul  Report  of  tlw  DirMtor 
of  the  OSiee  of  Experiment  SUtlona. 


lems  in  a  special  line.  Thus  the  Pennsyl- 
vania Station,  in  cooperation  with  the  Bu- 
reau of  Animal  industry,  is  preparing  to 
make  daborate  researches  in  animal  nutci- 
tioii,  and  for  this  purpose  has  devised  and 
built  a  respiration  eulorimeter  for  experi- 
ments with  large  animals,  which  in  size 
and  complexity  surpasses  any  apparatus 
hitherto  used  for  such  «Kp«rifflant8.  In 
other  eases,  two  or  more  branches  of  the 
Department  combine  to  work  in  conjunc- 
tion with  a  station  on  some  complex  prob- 
lem. Flans  are  now  being  made,  toe  ex* 
ample,  for  an  extensive  ezperiment  on  the 
problems  of  range  conservation  and  im- 
provement, in  which  the  Arizona  Station 
will  unitewith  (hsBureana  of  Forestzy  and 
Plant  Industry  and  the  OfBliee  of  Sxpoi- 
mont  Stations  (irrigation  investigations). 
It  IS  evident  that  a  very  preat  variety  of 
effective  combinations  can  be  made  with 
the  general  result  of  a  union  of  forces 
thoroughly  acquainted  with  local  con- 
ditions with  those  having  broad  views 
and  relations.  Such  a  strong  com- 
bination of  fkmes  for  attaeikiiig  the 
proUesw  of  agriculture  exists  nowhere 
else.  It  is  believed,  therefore,  that  larir'  ly 
increased  ben-'tilsi  will  soon  accrue  to  our 
agriculture  trom  this  uuiou  of  the  stations 
with  the  Department.  At  tiie  same  time 
the  stations  were  never  so  strong  locally, 
and  are  better  equipped  than  ever  before 
to  work  by  themselves  on  problems  of  im- 
mediate importance  to  their  own  oonstit* 
uendes. 

The  records  of  this  OITice  show  that  the 
Depart nicnt  is  at  present  coiiperating  with 
the  stations  in  43  States  and  Territories. 
Among  the  subjects  on  which  cooperative  . 
investigations  are  being  conducted  ST*  the 
following:  Tests  of  varieties  of  crrasses  and 
forage  plants  in  many  localities ;  special  ex- 
periments with  grasses  and  forage  plants 
for  the  arid  r^on  and  the  improve- 
ment  of   range   lands;   breeding  ez- 
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pcriraents  with  plants,  c??pef*ia!!y  cereals; 
experiments  with  hybrid  orange  trees;  the 
culture  of  sugar  beets,  datet  and  tiobaooo; 
plantiiie  forest  trees ;  the  nutrition  of  farm 
'Miinials  and  man;  the  gluten  content  of 
wheat;  plants  poisnnnns  to  stock;  soil  in- 
vestigations; injurious  insects,  specially 
the  oodling  mtfth  eitd  locust,  and  inigation 
investigatioD. 

THE  OFTICE  OF  EXPERIMENT  BTATI0M8. 

During  the  past  year  the  work  of  the 
Office  of  Experiment  Station*?  ha«?  con- 
tinued to  increase  by  the  addition  of  new 
enterprises  and  tin  fuxth^r  deTelopmwt 
of  those  previously  undertaken.  Agricnl- 
tunil  exporiment  stations  under  the  direct 
management  of  this  Office  have  been  estab- 
lished in  Hawaii  and  Forto  Rico,  and  in 
Alaska  the  station  work  has  been  extended 
to  include  experiments  in  the  Yukon  Val- 
ley. Rnth  thf  nutrition  and  irrigation  in- 
vestigations have  been  conducted  on  a 
larger  scale  than  in  previous  years.  The 
amount  of  material  prepared  for  publica- 
tiiiii  during,'  the  year  has  exceeded  that  for 
any  similar  period  since  the  establishment 
of  the  Office.  Unusual  opportonitics  have 
been  alYordcd  for  the  study  of  the  more 
general  problcm><  roInliTitr  to  1h(^  organiza- 
tion and  development  of  agricultural  edu- 
cation  and  reseai'ch,  and  there  ia  good  rea- 
son for  believing  that  along  Uie  lines 
already  laid  the  Office  may  be  able  in  the 
future  to  extend  its  usefulness  in  promo- 
ting these  important  interests. 

ALASKA  EXPJilUilENT  ST.VTIOXS. 

The  experimrat  stations  at  Sitka  and 

K«nai  have  been  continued  and  a  station 
has  been  established  at  Rampart  in  the 
Yukon  Valley.  The  chief  new  feature  of 
the  investisiationB  in  Alaska  daring  the 
past  year  has  been  the  more  thorough  study 

of  the  airrifultural  possibilities  of  the  in- 
terittr,  t-]>t '•ially  of  J  hi-  Yukon  Valley  and 
llie  Cupper  litvcr  rej^iou.    For  this  pur- 


pose Proft-ssdi-  (IcivrL'eson  made  journeys 
through  the  Yukon  Valley  in  the  summers 
of  1900  and  1901,  and  Mr.  Isaac  Jones, 
who  h&s  been  the  assistant  at  Bampart. 
traversed  the  Copper  River  reiriun  in 
the  summer  of  1901.  Through  these 
journeys  definite  informntiim  has  been  ob- 
tained regarding  the  attempts  at  agrienl- 
tural  operations  already  made  in  the  re- 
gions traveraed  and  the  possiliilities  for 
the  extension  of  such  operations.  It  was 
shown  that  eomldenible  quantities  of 
hardy  vegetables^  such  m  potatoes,  cab- 
baire.  emiliflower.  turiiii)S.  lettnce  and 
radishes  are  already  being  grown  in 
the  interior  and  there  are  large  aren 
which  may  be  used  for  tibia  purpose 
and  also  for  the  production  of  trrasses  and 
forage  plants.  At  the  station  at  Rampart 
rye  and  barley  were  matured.  At  Sitka 
the  experiments  with  cereals,  forage  crops 
and  vegetables  were  continued  and  a  con- 
siderable number  of  varieties  were  success- 
fully grown.  Good  silage  was  also  made 
of  native  graaaea  stored  in  a  log  silo. 

At  Kenai  the  experiments  with  cereals 
and  vegetables  were  continued  with  con- 
siderable success.  Seeds  were  distributed 
to  400  persons  living  in  different  parts  of 
Alaska  and  a  considerable  number  of  re- 
ports Were  rci  i  ived  of  those  crown  iluriDif 
the  season  of  1900.  It  is  evident  that  the 
efforts  of  the  Government  to  aid  in  the 
development  of  agrieulture  in  Alaska  ar^ 
greatly  apprcriaterl  by  residents  of  that 
Territory,  aiiil  that  tiity  liave  already  re 
ccivod  substanliui  beuctiUs  from  the  work 
of  the  Alaska  Experiment  Stations.  The 
assistant  director  of  this  Office,  Dr.  E.  W. 
Allen,  made  a  lour  of  ins|Metion  to  the 
stations  at  Sitka  and  Kenai  and  reported 
favorably  on  their  work. 

HWVAU    KXrfJJiMKNT  STATION. 

Tiie  iir>it  appropriation  for  the  establish- 
uieut  and  maintenance  of  an  agricultural 
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experiment  station  in  Hawaii  was  for  the 

fiscal  year  covprod  by  this  report.  A  pre- 
liminary investigation  of  the  agricultural 
eonditioiDa  ezistinir  in  Hawaii  witii  refer- 
ence to  the  establishment  of  an  experiment 
station  was  made  by  Dr.  W.  C.  Stiibbs, 
director  of  the  Louisiana  Agricultural 
Bxperiment  Stations,  acting  under  the  di- 
rection of  tins  Office.  On  the  basis  of  his 
report  a  station  was  established  with  head- 
quarters at  Honolulu,  and  put  in  charge 
of  ilr.  Jured  G.  Smith.  The  station  was 
located  on  the  traet  of  land  in  H<moliiIu 
known  as  Kewalo-uka,  which  was  assigned 
to  this  Department  by  the  Government  of 
the  Territory  of  Hawaii.  About  fifty 
acres  of  this  traet  hare  hem  cleared  and 
several  small  buildings  have  been  weeted. 
The  investigations  have  thus  far  been  eon- 
fined  to  studies  of  a  fungous  disease  which 
aerioosly  affects  taro,  and  studies  of  the 
diseases  of  poultr>\  Plans  are  being  made 
for  expcririienf'^  in  horf  icullun^,  including 
both  fruits  and  vegetables,  and  coffee  cul- 
ture. Cooperative  investigations  in  irri- 
gation will  also  be  undertaken. 

ruKTO    HICO    KXPKRIMENT  STATION'. 

The  first  appropriation  l,!ji5,000)  for 
agricultural  inTcstigations  in  Porto  Bico 
\v  as  made  for  the  fiscal  year  ended  JlUM 
'10,  1901,  and  was  used  for  nuikint;  a  pre- 
iiminarj'  investigation  of  the  agricultural 
conditions  existing  in  that  island,  with 
special  reference  to  the  establi-shment  of 
an  expcrimpnt  station  thf»rf'.  Tliis  inves- 
tigation was  in  clmrge  of  l^rofessor  S.  A. 
Kuapp,  formerly  of  the  Iowa  Agricultural 
Collego,  and  on  the  basis  of  his  report 
Congress  made  a  spcnnd  appropriation 
($12,000)  for  the  current  fiscal  3'ear,  which 
authorized  tlie  Secretary  of  ^Vgriculture  to 
establish  and  maint^  an  agricultural  ex- 
periment station  in  Fortn  Kico. 

In  the  sprin},'  of  VM>\  ilic  invrstiirntions 
in  Porto  Rico  were  put  in  cliarpe  oi  Mr. 


Frank  D.  Gardner,  who  has  since  made  his 
headquarters  at  San  .Juan.  The  work  thus 
far  has  been  largely  confined  to  an  agri- 
enltural  mrrvy  of  'Qie  island  with  r^er- 
enee  to  the  best  locations  for  experimental 
Investications.  Experinumts  in  coffee  ctll- 
ture  and  with  other  crops  have,  however, 
recently  been  undertaken  on  leased  land 
at  Rio  Piedras.  Studies  of  injurioas  in- 
sects and  plant  diseases  have  also  been 
begun.  Improved  varieties  of  seeds  and 
plants  have  been  distributed. 

STATISTICS  OF  TUE  STATIONS. 

Agricultural  experiment  stations  are 
now  in  operation  under  the  act  of  Congress 
of  March  2, 1887,  in  all  tlie  States  and  Ter- 
ritories, and,  Alaska,  Hawaii  and  Porto 
Kico.  In  Connecticut,  New  Jersey,  New 
York,  Hawaii,  Missouri,  Alabama  and 
Louisiana  separate  stations  are  main- 
tained wholly  or  in  part  by  State  funds. 
A  number  of  substations  are  also  main- 
tained in  different  States.  Excluding 
the  substations,  the  total  number  of  sta- 
tions in  the  United  States  is  60.  Of  these, 
54  receive  appropriations  provided  for  by 
act  of  roncrresR. 

The  total  income  of  the  stations  during 
1901  was  $1,231,881.55,  of  which  $720,000.- 
00  was  received  from  (Jie  National  Govern- 
incut,  the  remainder,  $511,881.55,  coming 
from  the  following  sources:  State  govcm- 
metits,  i|;.S0.3,892.61 ;  individuals  and  com- 
munities, $1,580.59;  fees  for  analyses  of 
fertilizers,  3^2,322.40;  sales  of  farm  pro- 
dm'ts.  !^9.'?.3(;3.98 :  miseollaneous.  )};30,721.. 
91.  Tu  iiddilii.ri  t..  this,  Ihc  Offiee  of  Kx- 
[KTinient  Stations  had  an  appropriation  of 
$125,000  for  the  past  fiscal  year,  including 
$12,000  for  the  Alaska  experimokt  stations, 
$10,000  for  the  ITawaiiMii  investigations, 
>1  non  r,.[-  the  Porto  Riean  investiirations, 
$!.■>. iM*0  lor  nutrition  investiirations.  and 
.ii.")0,000  for  irrigation  investigations.  The 
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valu.'  i-f  addilions  to  the  equipment  of  (he 
gtatious  in  1901  13  estimated  as  follows: 
Bunding,  $133,420.77;  Ubraries,  $26,153.- 
49;  apparatus,  $15,009.48;  farm  imple> 
ments,  $13,050.45;  live  fifrx-k,  $17,120.29; 
miscellaueouB,  $25,025.10;  total,  $229,779.- 
58.  •  •  I 

The  ttaliona  employ  719  penons  in  the 

work  of  a<liniiiIstr«tion  and  inquirj-.  The 
number  of  oflii'oi"S  pn!Tair<-'<l  in  tlie  difTciTnt 
lines  of  work  is  as  follows :  Directors,  53 ; 
aowtaDt  and  vioe  direeton,  15 ;  chemists, 
146;  ag^cultorists,  62;  animal  husband- 
men, 14;  horticulturists,  78;  fann  fore- 
men, 21 ;  dairymen,  31 ;  botanists,  49 ;  en- 
tomologists, 48;  zoologists,  6;  veterinari- 
ans,  29;  meteorologi«t8,  14;  bi(dogi«ta,  7; 
physicists,  5;  geologists,  5;  mycologists 
and  bact/riolitfjistf?.  21 ;  irripration  engi- 
neers, 8 ;  in  charge  of  substations,  12 ;  sec- 
reiariefl  and  treasurerB,  29 ;  librarians,  11 ; 
elerka  and  stenographers,  40.  There  are 
also  72  persons  rliissified  under  flio  head  of 
'miscellaneous,'  including  superintendents 
of  gardens,  grounds  and  buildings,  apiar- 
iBta,  plant  and  animal  pathologiabi,  horda- 
men,  poultrymen.  etc.  Three  hundred  and 
nineteen  station  officern  do  more  or  less 
teneliing  in  the  colleges  with  which  the  sta- 
tions are  connected. 

The  actiTity  and  roooeaa  of  the  atations 
in  bringing  the  reaolts  of  their  work  before 
the  public  eonfinne  unabated.  Dnrinr:  the 
year  they  publisheti  445  annual  reports  and 
bulletins,  which  are  many  more  than  are 
required  by  the  Hatch  Act.  Theae  were 
anpplied  i><  "V(  r  half  a  million  addreaaea 
f.ti  tho  ri  L.'iil;ir  mnilins  liHt**.  A  larger 
nuiiibfr  i)t  stations  than  fonnerly  supple- 
mented their  regular  publications  with 
more  or  lem  frequent  issues  of  preaa  bulle- 
tins, and  most  of  the  stations  report  a 
larjre  and  eorisfanlly  iiu  t .  asintr  <'<>rrfs{MiiHl- 
enee  with  farmers  on  u  wide  variety  of 
topics. 


FOUEinS*    EXPERIMENT  PT.\T10N«!. 

In.stances  of  governmental  activity  for 
the  advancement  of  agriculture  in  other 
countries  are  nnmenma,  both  in  the  Old 
World  and  the  New. 

The  Russian  department  of  aErncnltnre 
and  Imperial  domains  has  inaugurated  a 
(QTstem  of  eommiMionfin  of  agrienltore 
who  will  eorrospond  in  a  general  way  to 
onr  eommissioners  of  sgricultiu^  or  to  our 
secretaries  of  State  boards  of  agriculture. 
Eaeh  eomidnioiier'a  ofllee  wiU  have  oon- 
neeted  with  it  a  eorps  of  agricultural 
speeialists,  who  will  work  amonfi;  the  land- 
owners and  peasants.  The  Russian  depart- 
ment of  agrictUture  and  Imperial  domains 
is  also  diaplayinir  eonaideraUe  aetirity  in 
its  soil  and  forestry  investigations  and  in 
the  establishment  of  stations  for  the  invf«!. 
tigatiou  of  sp^ual  subjects,  such  as  the 
growinir  of  fkXt  cotton,  olivea,  etc; 

In  Australia  the  Victoria  department  id 
a^Tieulture  is  xmdergolng  reorganization. 
The  Victoria  royal  commission  on  teehuieal 
education  has  brought  to  a  doee  ita  atudy 
of  Australian,  European  and  American 
departments  of  agriculture,  agricultural 
schools,  and  experiment  stations,  and  pub- 
lished its  final  (sixth)  report.  The  minis- 
ter of  agriculture  ia  now  aeeldng  a  direotor 
of  agriculture,  wlio  will  proceed  to  reor- 
ganize the  department  and  put  it  ou  a 
better  working  basis. 

In  England  the  board  of  agriculture  has 
made  lart?er  grants  than  formerly  to  agri- 
cultural colleges  and  societies  for  conduct- 
ing agricultural  investigations.  The  agri- 
cultural education  committee  ia  doing  uai> 
portant  work  for  afjrriculture  and  agrieul. 
tural  f. location  by  puhlishinj?  circulars  on 
various  topi(»  and  nature  study  leaflets  fur 
teachers.  During  the  year  If r.  John  S. 
Reminfrton  has  established  the  Aynsi>me 
Kxperiinent  Station  at  Lancashire,  a  pri- 
vate institution. 

The  Austrian  Government  has  recently 
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establislied  several  experiment  stataam, 

notably  fhc  station  for  plant  enUnre  at 
BriiDU,  the  station  for  investigations  in 
plant  and  animal  production  at  Otterbach, 
and  an  agrienltuntl  phynologieal  atatkm, 
with  di\isions  of  chemistry,  physioloiry 
and  bactcrioloprj',  at  Prague.  In  Hungary 
an  experiment  station  for  the  analysis  and 
•tndy  of  wines  was  established  last  year  at 
Fiune. 

France  has  established  at  Nogent-sur- 
Mame  a  colonial  garden  to  have  adminis- 
tifative  control  over  Freneh  odonial  st»- 
tieos  and  botanic  gardens  in  different 
parts  of  the  world  and  to  furnish  these 
institutions  with  seeds  and  plants.  Dar- 
ing the  year  cenolofieal  stations  ham  been 
establidied  at  Toulouse  and  Beaiine  and 
an  agricultural  station  at  Besan^on. 

In  Germany  five  years  of  successful 
work  at  the  Lauchstadt  Experimental 
Farm*  wbidh  is  eonneeted  with  the  agri* 
cultural  chemical  experiment  station  at 
Hallp,  has  given  so  much  evidence  of  the 
value  of  experimental  farms  in  connec- 
tion with  experim«it  stations  that  thm 
is  a  moveniMit  in  that  country  towaiid  the 
extension  of  the  so-called  '  American  sys- 
tem'  of  field  experiments,  conducted  on 
a  large  scale  and  in  a  more  praetieal  way 
than  has  hitherto  been  customary  in  that 
country.  Tm'O  new  stations  liave  been 
established  during  the  year,  a  Hax-culture 
station  at  Sorau  and  a  viticultural  experi- 
ment station  at  Weinsberg. 

In  the  West  Indies  and  South  America 
also  the  claims  of  agricultural  education 
and  research  have  received  much  atten- 
tion. The  department  of  agrienltore  in 
the  AVeat  Indies  has  established  three  new 
stations  at  Mont-scrrat  and  one  at  Tortola, 
and  has  conducted  several  meetings  of 
planters  and  investigators,  at  whieh  great 
interest  in  the  advancement  of  agrienltore 
was  displayed.  The  Bolivian  Govomnient 
has  established  an  agricultural  college  at 


Cochabamba  and  an  agricultural  school 

for  Indians  at  Umala.  Brazil  has  recently 
established  a  botanical  garden  and  experi- 
mental demonstration  field  at  San  Vi- 
cente,  and  the  Argentine  Repnblie  has 
decided  to  establish  four  experiment  sta- 
t\<m<<  on  the  same  general  plan  as  those  in 
the  United  States. 

A  review  of  the  progress  of  agrieultaral 
research  during  the  year  would  oot  be 
eomploto  witliout  mention  of  the  organi- 
zation of  a  department  of  agriculture,  with 
a  small  staff  of  exparts,  at  Bangalore  bjr 
the  government  of  Mysore,  India;  the  es- 
tablishment of  a  dair\'  station  at  0cm- 
bloux,  Belgium;  a  veterinary  pathological 
institute  and  animal  vaeeine  institute  at 
Ghristiania,  Norway;  and  an  irrigation  ex- 
periment 8tati<Hi  at  (Mgaxy,  Canada. 

A.  C.  Tbue. 
Omcfe  or  ExnaniXNT  BtrAnoira, 
U.  8.  DsrASfnaemr  or  AoaicuLrvu. 


sciEyriFic  liooKn. 

Mechanical  Drawing.  By  F.  W.  Baktlktt, 
Lieutenant  Commander,  U.  S.  Navy.  New 
Y<nk»  John  Wiley  &  Sons.  Pp.  Tiii+ 
190. 

Altfaouf^  this  book  has  been  prepared  pri- 
marily for  students  <.f  the  United  States 
Naral  Academy  at  AunapoUs  and  indicates 
some  of  the  distinetive  featuree  of  the  course 
in  tiiat  institution,  it  must  prove  highly  ser- 
viceable to  tlie  gL'ueral  student  about  to  begin 
draftUQi;.  Without  including  either  geometry 
or  deaeriptiTe  geometiT— eoorsee  in  which  ere 
given  in  another  department  of  the  Academy 
— the  author  restricts  himself  to  the  presenta- 
tion and  applieation  of  dune  praeti(»l  meth- 
ods which  have  oommended  themselves  to  the 
experts  of  the  various  departments  of  con- 
struction. The  following,  from  the  preface, 
will  indicate  the  divisions  eited:  "As  general 
methods  differ  Blighfly,  the  Hrnwinp---  ri  f(>rro'l 
to  for  the  general  instruction  have  been  those 
of  the  Buiean  of  Steam  Engineering  of  the 
Navy  Department,  and  the  methods  of  that 
Bureau  have  been  followed.  The  special  meth- 
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ods  of  the  Bureau  of  Ordnance  and  of  the 
Bureau  of  Cooatructiou  are  studied  and  used 
after  the  main  oonrae  is  completed." 

One  hundrod  and  five  of  the  hiin  lnd  and 
niuetj'  pages  are  devoted  to  a  description  of 
the  drawing  ontfit,  and  to  general  direettons 
as  to  its  uso.  This  portion  alone  is,  fortu- 
nately, worth  the  r.f  ..f  the  book,  for  with- 
out the  sectional  models,  which  are  referred  to 
in  the  later  pages  and  trhida  form  so  valuable 
a  feature  nf  tli<;  Amijipolis  system,  t\w  oiit??idp 
student  can  hardly'  derive  all  the  disoiplioe 
intended  from  a  oomsB  based  cm  tliii  wwk^ 
Preliminary  to  the  work  from  modeb  two 
sheets  of  elemnntarv-  jilano  figures  are  re- 
quired, the  first  containing  eighteen  three- 
inch  sqnares,  filled  with  etra!ght>1ine  designs 

only.  Tlio  sfriiinl  ^hrrt  nffurds  iilnnit  the  sarne 
amount  of  practice  with  compass  and  irreg- 
ular ourves. 

The  book  is  well  and  practically  illuBtratod, 
except  in  the  matter  of  lettering,  in  which  a 
standard  far  too  low  is  sot  for  Government 
work,  not  comparing  at  all  favorably  with  that 
either  of  the  leading  bridge  niid  locomotive 
companies,  or  of  the  draftsmen  of  the  Coast 
and  Geodetic  Survey.  As  a  wfack,  the  book 
is  a  valuable  addition  to  the  literature  of 
graphic  science,  and  is  likely  to  prove  espe- 
cially useful  to  tcachcra  as  a  rofercnco  work. 

FiSDSMCK  TS.  WiLLaow. 

PantcBMift,  N.  J. 

Preliminary  Caialogm  of  iht  Crosbv-Brown 

Collection  of  Mnjsictl  Instruments  of  All 
Xntions.  I.  New  York,  The  Metropolitan 
Museum  of  Art,  1901.  8vo.  Tp.  94,  pL  12. 
This  little  work  deserves  a  hearty  welcome 
both  for  what  it  is  and  for  what  it  fmi  i  M'-t-.  in 
the  future.  All  persona  interested  in  tracing 
human  devdopmoit  through  the  ages  should 
know  of  this  splendid  collection  of  more  than 
2,.'»00  instrunirnta,  nearly  all  presented  by  Mrs. 
John  Cro»l>y-Iiruwn;  the  more  one  knows  ol 
it,  the  more  he  will  feel  the  need  of  interpre- 
tation.  This  need  is  partly  met  in  the  sump- 
tuous volume  published  in  1H88  by  Mrs. 
lirown  and  her  son.  Professor  Wiiltsm  Adams 
Brown,  '^rusicnl  Instruincnts  and  Their 
Homes.'   Necessarily  the  work  was  mainly  a 


eoinpilaiinii  fi-'iM  writers  of  all  degrees  of 
com]>otency,  and  since  ita  date  considerable 
new  matter  has  become  available,  eqteeially 
on  the  scientifio  ^^ide  of  the  subject. 

The  present  pamphlet  has  a  more  modest 
aim.  It  is  a  Catalogrue  of  Gallery  27,  whidi 
contains  the  Asiatic  instnuDttita.  Oreat  eaie 
has  been  taken  to  get  the  nnmes  properly 
spelled.  The  arrangement  is  tirst  by  countries, 
and  then  by  oases;  generally  a  very  few  linea 
of  description  and  the  dimensions  of  the  in- 
strument follow  each  title;  there  is  no  music- 
al notation.  The  page  is  clear,  the  matter 
well  disiilay<-.l.  and  the  pirOOf*veading  excel- 
lent. A  full  indix  of  names,  native  and  En- 
glif^h,  is  provided.  Twelve  fine  half-tone  plates 
add  mudi  to  the  value  of  the  book,  and  fotnidi 
iK'auly  and  instruction  to  those  who  cannot 
visit  the  Museum.  Two  of  the  plates  show  the 
Cristofori  piano,  the  £ner  of  the  only  two  ex- 
ist ing  irwtrumcnts  made  by  the  inventor  of  the 
piano.  Of  great  interest  to  the  student  of 
scales  is  the  lialf-page  view  of  case  11,  show- 
ing nearly  twenty  Japanese  flutes  with  equals 
ly  spaced  holes,  and  --t  vcral  Pan's-pipes  and 
xylophones  that  display  a  rectilinear  or  sym- 
metrical eon<«tntction,  rather  than  a  canfonn- 
ity  to  a  law  of  reciprocals  like  Ou».  ThoK 
whn  hclii  vc  there  has  been  a  imiversal  desire 
for  a  diatonic  scale  will  End  it  difficult  to 
explain  or  explain  awsy  the  facts  that  con- 
front ihem  in  this  case. 

The  future  instalmeuts  of  this  catalogue 
will  be  awaited  with  interest;  and  when  it  n 
completed  we  trust  tlic  autiinr"-  h'<\><-  may  i  o 
n  aliziil  *to  issue  an  illustrated  cataloirue  in 
which  full  justice  shall  be  done  to  the  many 
features  of  interest  in  the  collection.'  For 
'full  justice'  means  a  work  such  as  has  never 
been  attemped— such  a  work  needs  not  merely 
a  musician  as  Fdtis  or  Engel  or  an  instro'- 
ment  maker  like  Mahillon,  but  it  nee<is  the 
coojicration  of  the  archeo]ncri«t  and  ethnolo- 
gist, the  physicist,  the  philologist  and  the 
psychologist;  and  if  the  philosopher  and  tiie 
artist  feel  that  they  too  have  something  to  add 
to  the  understanding  of  musical  instruments 
and  of  the  men  that  made  and  uf>ed  them,  who 
shall  deny  the  claim?  The  unprecedented  op- 
portunity before  the  Metropolitan  Museum 
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an«1  i(3  liborril  jKitron  leads  one  to  look  for 
rvaulu  fur  wore  full  and  ^atiMfyiug  thau  have 
yet  been  aecuted. 

Chawbs  K.  Wsad, 

aOIBNTlFW  JOURNALS  AND  ABTIOLSa. 
The  Popular  8ci§nce  Monthly  for  June  con- 

tains  a  series  of  papers  'On  the  Definition  of 
some  Modern  Scieucejj,"  presented  ongiually 
befoni  the  FbikMopliieal  Soei«ty  of  W«aliiii«> 
ton.  The  'Introfhiction'  is  V.y  W.  TT.  Dall ; 
Carroll  D.  Wright  defioea  'Statistics,'  Boland 
P.  Falkner  ^Political  Eooaomy,'  E.  A.  Pam 
'Psychology'  and  Lester  F.  Ward  'Sociology.* 
Marshall  O.  Lcighton  discns.scs  'Tlu-  Coni- 
luercial  Value  of  Human  Life,'  concluding 
that  tlie  peeuuiaiy  value  of  life  ia  aubjeot  to 
the  same  ((onomic  laws  as  are  applied  to 
other  commodities.  'Instinct'  by  Douglas  A. 
t^pauldiiig  IB  a  imprint  of  moeh  value^  as  it 
fontains  the  reoind  of  a  senM  of  important 
experiments  on  young  birds  which  seem  to 
prove  that  instinct  is  indeed  inherited  mem- 
oiy.  Arthur  C.  Scott. has  an.  artide  on  the 
•Educational  Value  of  Photomicrography,' 
describing  some  of  the  methods  used  and 
gfaowioir  aome  of  the  resultB  obtained.  John 
Wadclell  considers  'Sugar  and  the  Sugar 
Bwt,'  stating  that  the  profits  of  beet  raising 
average  twenty  dollars  per  acre.  There  is  a 
biographical  sketch  of  'Peter  Guthrie  Tait' 

by  C.  K.  "Eiliinnul?!  and  J.  McKw  n  fiittrll 
presents  some  very  decided  ideas  'Concerning 
the  American  UniTemty.'  There  are  abo 
some  good  brief  artidea  under  *The  Progress 
of  Science.' 

In  Tha  American  Naturalist  for  May 
Henry  Y.  Osborn  discusses  'The  I^w  of 
Adaptive  Kadiation,'  the  differentiation  of 
Iiiibit  in  srvnral  directions  from  a  primitive- 
type.  One  of  the  conclusions  reached  is  that 
function  precedes  structure.  Charles  T. 
Brues  describes  some  'New  and  Little  Knoim 
Guests  of  the  Texan  Le^fionarj-  Ants,'  and  in 
'The  Structure  and  Classification  of  the 
Trematasiiidir'  William  Patten  presents  the 
evidence  for  the  nrtltropod  affinifif^  of  the 
primitive  'fishes,'  proposing  for  Pierickthfta 
and  allied  forms  the  new  dass  Pdtaoephala. 
Elliot  W.  Downing  considers  'Variation  in 


the  Position  of  the  Adductor  Muscles  of 
Anadanta,  grandis  Say.'  The  ntmiber  con- 
tains the  Quarterly  Record  of  Gifts,  Appoint^ 

ments.  Retirements  and  Deaths. 

The  Plant  World  for  April  contains  'Sug- 
gestions for  the  Preservation  of  Our  liative 
Plants'  by  F.  H.  Knowlton,  'Amooff  Ploiida 

Ferns'  by  A.  H.  Curtiss  and  shorter  articles 
and  reviews.  In  the  Supplement  Charles  L. 
Pollard  treats  of  the  families  of  the  Orders 
rrimuIalL'S  and  Ebenales  and  bsgiits  that  of 
the  Gentianales. 

Bird  Lore  for  May-June  opens  with  an 
artide  on  'The  Increase  of  the  Chestnut-sided 
Warbler'  by  A.  Radclyffe  Dugmore,  illus- 
trntpd  with  reprtiductions  of  some  good  photo- 
graphs by  the  author.  Francis  H.  Herrick 
writes  of  *The  Chebee's  First  Brood,'  and  Ger- 
ard A.  Abbott  describes  'A  Grebe  Colony.* 
The  fourth  pnpcr  of  the  series  'How  to  Name 
the  Bin]-,'  l>y  FraiJi  M.  Chapman  treats  of 
the  Tnnngcrs,  Swallows,  Waxwings  and 
Shrikes.  The  shorter  arlidcs,  including 
notes,  reviews  and  editorial  comment,  are  all 
interesting; 

Tht  Mm9Utns  Journal  of  Great  Britain  for 
May  contains  a  desrrijitiisn  of  tlu'  n<  \v  Glas- 
gow Art  Gallery  and  Museum,  which  was  an 
outcome  of  the  sueoeisful  international  ex- 
hibition ',f  The  cost  will  be  not  far 
from  $1,250,000.  There  is  a  scries  of  notes  on 
'Some  South  African  Museums'  which  shows 
that  steady  progress  is  being  made  in  natural 
science,  and  the  balance  p  f  tlio  number  is  taken 
up  with  notes  on  British  and  foreign  mu- 
seuQts. 

BOCIETIE8  AND  AOADSMISB. 
mnuawmchL  soctBrr  or  WikSHtscaroN. 

The  553d  regular  meeting  was  held  Ifay  10» 
190:2,  Vice-President  Gore  in  the  chair. 

The  first  paper  was  by  Dr.  S.  P.  Ijmgley, 
'On  the  Laws  of  Nature,'  is  printed  in  the  cur- 
rent issue  of  SciKvcK. 

Mr,  0.  G.  Abbot,  of  the  Smithsonian  Astro- 
physical  Observatoiy,  tfam  nMd  a  paper  on 
'The  Relation  of  the  Sunspot  Cycle  to  Mc- 
teorolopry.'*    The  author  admitted  as  proved 

*  This  pnper  will  appear  in  the  JfoalJUy 
Weather  Review  for  April. 
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that  terrestrial  magnetiom  and  electricity, 
indndiaar  the  aurora,  are  direedr  affeetad 

when  Bunspota  appear,  and  that  while  the 
evide-nce  is  lees  simple  in  the  case  of  the 
meteorological  elements,  temperatiire,  pree- 
sure,  humidity  and  rainfall*  there  ie  a  strong 
pr  ihahility  that  they  too  arc  <;omewhat  af- 
fected along  with  the  sunspot  frequency. 

While  admitting  the  poiubilitsr  that  maff* 
netic  and  electrical  disturbances  nre  the 
causes  of  thcHC  mctoorologioal  ehangcs  atten- 
tion was  devoted  only  to  the  often  made  sug- 
gestion of  n  variability  of  solar  radiation  as 
an  explanation  uf  tlio  supposed  meteorolog- 
ical effects.  JLockyer's  views  were  discussed, 
and  Halm's  theoiy  oMntioned.  It  was  pointed 
out  that  there  is  a  ready  way  of  Jotfrmining 
whether  changes  of  trausmissibility  in  the 
solar  atmosphere  exist  as  required  by  Hahn's 
tlicory.  The  great  hindrance  offered  by  the 
earth's  atmosphere  to  direft  measures  by  the 
aetiaometer  of  the  variability  of  solar  radia- 
tion was  pointed  out,  and  the  Tariations  noted 
in  the  results  obtained  at  Montpellicr  since 
1S83  were  attributed  to  the  influence  of  water 
^apor.  It  was,  however,  pointed  out  that 
spectral  aetinometry  by  the  aid  of  the  ^ec- 
tro«bolometer  might  be  more  nondusive. 

Professor  C.  Abbe  presented  the  next  paper. 
He  said  Professor  A.  Wolfer,  who  now  sue* 
ceeds  Professor  A.  Wolf  as  Director  of  the 
Federal  Obftorvatory  at  Zurich,  has  lately 
revised  the  so-called  Tables  of  Numbers  ex- 
pressing idatiTe  sunspot  frequency,  and  has 
commnnief5tod  the  results  of  this  revision  to 
the  Weather  Bureau.  By  incorporating  a 
number  of  newly  diseovered  obeervatioas, 
e^ixioially  a  long  series  made  at  Krcm^mun- 
h\vT,  and  by  revising  all  computations  so  as 
to  eliminate  numerical  errors.  Professor  Wol- 
fer is  now  able  to  present  a  greatly  impr  >vp<) 
tiMe  of  numbers  for  cnnh  month  from  1740 
to  date,  and  a  list  of  the  dates  of  each  maxi- 
mum and  minimum  since  the  days  of  Oalilea 
There  is  no  evidence  from  this  table  of  the 
thirty-five-year  period,  but  a  alight  periodicity 
of  fifty-five  years  is  apparent.  The  intervals 
from  minimum  to  maximum  era  slwaye 
-Ii  rter  than  from  tnaxitnum  to  minimum;  that 
is  to  say.  sunspots  increase  more  rapidly  than 


they  decrease;  moreover  the  intensity  oi  a 
maximum  is  greater  in  propovtion  aa  tiie  rate 

of  formation  of  sunspots  is  greater.  Professor 
Ncwcomb's  studies  on  the  sunspot  period  re- 
main unaltered  by  the  refiaion. 

The  coiiimunieatioa  will  be  published  in 
full  in  the  next  number  of  the  JfoniiU|r 
Weather  Bevitw. 

The  554th  regular  tncvting  was  held  Msy 
24,  1902,  Vice-President  Marvin  presiding. 

Mr.  L.  A.  Bauer  called  attention  to  the  re- 
markable magnetio  disturbances  now  oeearring, 
although  this  is  near  a  sunspot  minimum,  and 
to  simultaneous  disturbances  recorded  at 
Cheltenham,  Ifd.,  in  Kansas  and  in  Honolulu 
on  April  18,  the  date  of  the  Guatamalan  earth- 
quake; and  to  other  disturbances  cJosely  coin- 
cident with  the  Martinique  outburst  A  fuller 
report  of  this  mattw  will  appear  in  Sciencl. 

The  first  regulnr  paper  was  by  Mr.  G.  K. 
Gilbert,  'On  the  Mechanism  of  Volcanoes.' 
The  speeker  said  the  matter  to  be  presented 
was  timely  rather  than  novel.  He  accepted 
generally  Major  Button's  views,  but  illustrat- 
ed them  by  various  instances  from  his  own 
obeerrations.  The  first  problem  is  why  the 
Invn  rome?!  np !  the  primary  fon-e  is  gravi- 
tation, and  the  column  of  lava  must  exert  less 
pressure  in  the  depths  than  the  neighboring 
solid  rocks;  accordingly  the  heavy,  basic  lavas, 
as  basalt,  in  order  to  become  light  enough  to 
rise  must  be  highly  heated,  and  are  then  very 
iluid;  while  tiie  lighter,  acid  lavas  rise  in  a 
very  vi5semi3  condition,  and  flow  slowly.  The 
flow  ceases  because  the  supply  of  material 
lighter  tban  the  crust  runs  out  It  is  not  yet 
clear  how  the  liquid  pierces  the  crust.  Erup- 
tions nre  of  three  kinds:  dry,  and  then  the 
lava  flows  quietly  out  of  the  crater  or  fissures; 
or  wet,  and  then  the  occlud>jd  water  e.vpands 
into  Btcnm  ns  the  lava  rises,  thus  forming  a 
porous  mass,  as  pumice,  and  liberating  dense 
clouds;  or  ocploeite^  as  at  Ktakatoa,  under 
conditions  not  well  understood.  ConajdeiuMe 
discussion  followed  the  paper. 

Professor  A  F.  Zalim  then  read  a  paper  on 
'New  Methods  of  Experimentation  in  Aerody- 
namie«.'  outlining  a  portion  of  the  n-'scarehfw 
of  ]^(r.  MattuUath  and  himself  at  the  Catholic 
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University  of  America,  and  describing  the 
equipments  and  instrumeuu  o£  the  laboratoiy 
of  MtodTnaiiiioi  leoenlily  «ii«eted  iheie  by  Vi. 
HtMaH&th.  Both  gentlemen  hav»  tieen  work- 
ing on  similar  problems  for  many  years,  and 
Dr.  2^ahm  was  Secretary  of  the  Aeronautical 
OoDCrna  «t  Ohicago  ia  1898.  On  the  floor  of 
the  Iflhoratory  is  a  worHlcn  tunnel  fifty  feet 
long  by  six  feet  square  in  cross  section,  bavinc 
a  fire-foot  suetiom  lin  at  one  ond  and  a  net- 
ting, or  two,  of  oloae  meah  at  the  other.  A 
wind  is  thereby  penemted  of  practically  nni- 
iorm  velocity  and  direction,  the  speed  vary- 
ing leas  tban  one  per  oent.  the  direction  Imt  a 

sinnll  fraction  of  a  depree.  Tn  this  current 
are  held  objects  whose  resistances,  lift,  drift, 
■kin-friction,  etc.,  are  to  be  meaiared.  Among 
the  various  anemometers  and  wmd-balanoea 
designed  for  this  purpose,  is  a  pressure  gauge 
graduated  to  miUionths  of  an  atmosphere,  and 
wbidh  may  be  adjusted  to  read  to  kaa  than  one 
ten-millionth.  It  is  connected  by  hose  to  one 
or  more  Pitot  noules,  and  is  used  to  measure 
difl  air  Telooity  and  prcMure  at  aD  points  of 
the  stream,  particularly  in  the  aeti^borhood  of 
the  erposed  body.  The  prime  motiTe  of  those 
investigations  is  to  furnish  a  basis  for  calcu- 
lations in  a«ronauties,  parttevlarly  Id 

lln^ory  of  meehanieal  fliplit. 

The  Society  then  adjourned  till  October  11, 
1908. 

OhaUiB  K  Wead, 
SeerBtary. 


DiaansBioii  axd  oobbbspondencb. 

VOtCANIO    DUST    AND    SAND    FROM    RT.  VDKJBMT 
CAUOHT  AT  SEA  A>D  THE  BARBADOS. 

SoMK  days  ago  the  Weather  Bureau  for- 
warded to  the  Geological  Survey  for  examin* 

ntion  a  paekn^o  of  volciinic  dust  which  liad 
been  coUcctod  May  7  at  sea  on  board  the 
British  Bteanmhip  Coya  by  Capt.  Thomas  in 
latitude  11°  21'  K.,  longitude  57°  47'  W..  or 
about  275  miles  southeast  of  the  island  of  St. 
Vincent,  W.  I.  The  dust  began  to  fall  about 
10  p.  m.  May  7,  and  Oapt.  Thomas  reports  it 
thickest  between  niidniwlif  and  2  a.  m.  May 
8th.  At  1 :30  p.  m.  local  or  svui  time  there  was 
absolute  darkness.  The  dmt  was  snppoaed  bgr 
Ot^pL  Thomas  to  have  reaulted  from  the  erop- 


tion  on  Martinique  or  St.  Vincent.  The  upper 
currents  of  that  region  during  May  5,  6  and 
7  were  reported  west  with  easterly  aurfaoe 
winds.  The  transfer  of  the  dnat  ia  there- 
fore probably  due  wholly  to  upper  currents, 
but  the  matter  cannot  be  advantageously  con- 
sidered -until  the  &ets  of  distribution  over  tiie 

whole  field  are  available. 

The  material  is  yellowish-gray  in  color,  and 
to  the  naked  eye  of  remarkably  uniform  fine- 
ness, having  been  thoroughly  a8sorte<l  from  the 
l.irsrer  fra^ineuts  in  its  lonf?  fli(?ht.  The  pritty 
feel  suggests  that  its  particles  are  sharp  and 
angular,  and  so  ths^  are^,  in  strong  contrast 
with  the  smooth  rotind  grains  of  the  wind- 
blown desert  sands  whioh  roll  upon  the  sur- 
face. 

The  particles  are  so  small  that  a  microscope 
must  be  used  for  their  study  and  reveals  a 
range  in  their  size  from  a  diameter  of  .3  mm. 
down  to  .001  nun.  or  Uss.  The  largest  partides 
have  a  sp.  gr.  of  2.7,  with  others  almost  as  large 
having  a  sp.  gr.  8.3.  Considering  the  great 
distance  this  dust  traveled  through  the  air 
before  falling  to  the  vesssl,  it  is  suprising  that 
it  sinks  90  rapidly  in  water.  Stirred  into  dis- 
tilled water  and  allowed  to  stand,  in  live  min- 
utes fifteen  per  eent.  falb  to  the  bottom,  in 
ten  minutes  fifty-seven  per  cent.,  in  ninety 
minutes  ninety-seven,  and  yet  this  material 
traveled  through  the  air  275  miles.  It  must 
have  heen  hnrled  up  very  high  and  carried 

awQ.v  by  strnnp  rurrent??. 

Ihe  dust  is  a  mixture  of  crystal  fragments 
and  glasB  and  is  clearly  of  voksanie  origin. 
The  crystal  fragments  constitute  about  sixty 
per  cent,  of  the  wliole  mass,  and  embraee 
feldspar,  pyroxeue,  magnetite  and  possibly  a 
number  of  othor  minerals  not  readily  identi- 
fied xmder  such  eonditions.  Feldspar  is  by 
far  the  most  abundant  mineral,  occurring  fre- 
quently in  deavage  pUtes  some  of  which  show 
well-defined  albite  twinning,  while  others  prob- 
ably parallel  to  a  different  cleavage  do  not. 
The  extinction  angles,  which  rarely  rise  to 
twnaty  degrees,  indicate  that  the  feldspar  ap- 
proximates labradorite  or  bytownlte,  alt!u)u>:h 
there  may  be  some  orthoclase  present.  ^Many 
of  the  feldspar  grains  are  fuU  of  included  glass 
and  other  matter  at  times  arranged  in  hands 
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to  mark  aoues  o£  co'stal  growth.  Quaru  aud 
ortbodMri  may  be  preaent  in  irnaU  guan- 
titios  but  thegr  eooU  not  be  positively  deter- 
mined. 

Apparently  tiro  foniu  <A  pytoxea«  m  pree* 
ent,  a  pnle  green  non-pleodtfoie  fono  wboao 

prismatic  fruj^imnf^  extinguish  at  a  Inrg^ 
uuglu  and  probably  augite,  aud  a  plcociiroic 
yeliowish  form  like  hjrpentlieae,  bnt  ap- 
parently having  inclined  extinction. 

The  glass  particles  vary  greatly.  Many  are 
perfectly  clear  and  transparent  but  rarely 
show  the  concave  boundaries  which  are  com- 
monly i  lmracteristic  of  glossy  volcanic  dust. 
Occasional  dear  fragments  are  filled  with 
miorolites,  minute  crystals  vhoee  devdopment 
was  arrested  by  the  eruption. 

Opaque,  white  or  yellowish-gray  pumieeous 
fragments  full  of  gas  cavities  arc  common  aud 
give  eolor  to  tiie  maas  of  wlii«di  they  oonstitate 
nearly  twenty-fivp  por  cent.  They  appear  to 
represent  the  molten  material  which  floated 
the  crjFStala  and  contained  the  exploeive  energy 
of  eruption,  blowing  the  mass  to  sand  and  dust 
with  the  relief  of  pressure.  Although  it  is 
)K^iblc  that  the  dust  came  from  several 
sources,  there  is  aa  yet  no  certain  means  of 
distinguishiim  thr  mntnrtnl  from  the  different 
sources,  nor  in  fact  is  there  in  the  dust  itaelf 
a  definite  suggestion  of  more  than  one  source. 
In  the  proeess  of  crystallization  the  ooclnded 
gast'S  are  in  larpe  nicn«iirp  rrjfrtrd  niv!  c<"in- 
centruted  in  the  amorphous  portion  of  the 
mass,  so  that  when  an  outbreak  occurs  the 
glassy  parts  record  tlie  greatest  expansion. 
The  great  »lt---tanc'o  tnivelrt}  niakis  it  probable 
that  the  proportion  of  amorphous  uutterial 
here  is  greater  than  in  the  original  magma,  for 
the  crystal  fragments  bring  licavier  would 
drop  more  readily  than  tho>*e  of  glass. 

The  destruction  of  St.  Pierre  has  bticu  at- 
tributed largely  to  gases  shot  out  from  the 
voKnnic  vent  with  burning  sulphur,  and  it  is 
probable  thai  tiie  gases  ejt^-tc  1  1y  Souf- 
friere  on  St.  Vincent  were  of  a  similar  nature. 
To  get  evidence  concerning  them  it  was  pro* 
jiosi'd  t<<  crush  the  fragments  of  pumice  in  a 
vacuimi  and  libcrule  the  enclosed  gases  for 
vhcmicfll  investigation,  but  the  amount  aud 


diuracter  of  the  material  at  hand  was  en- 
tirely inadequate. 

An  imjuirj-  as  to  the  presence  of  soluble 
salts  in  the  du«t  gave  more  delinite  data. 
None  of  the  dust  components  thua  far  enn* 
metated  are  soluble  tti  water  nor  has  it  a  d^ 
cided  taistc,  and  \ct  wlitn  10  gramme*  of  the 
dust  were  treated  with  400  cubic  centimeters 
of  water  for  8  hours  on  water  bath  a  neutral 
solution  having  the  composition  noted  below 
with  proportions  indicating  that  the  sub- 
stances dissolved  were  CaSo.  and  KaCl  and 
oolistituted  about  .5%  of  the  dust  They 
were  not  discerned  with  certainty  under  the 
microscope  hut  are  supposed  to  appear  as 
ooatings  deposited  on  aooM  of  the  grains  dur- 
ing  thr:  eniption.  The  large  amount  of  super- 
heated water  vapor  usually  given  ofi  by  vol- 
canic eruptions  is  generally  aooompanied  by 
much  hydrochloric  (HCl)  and  sulphurous 
acid=i  fSOj),  sulphuratetl  hydrogr-n  (II,S) 
and  other  gases.  The  sulphurous  acid  upon 
raaehing  the  air  partially  oxidises  to  sulphuric 
acid,  find  with  the  hydrochloric  acid  would 
naturally  attack  the  shattered  lioie-soda 
feldspar  fragments  forming  a  coating  film  of 
gypsum  and  oommoa  salt. 

CHBMICAI.  AKALVSIS  OP  OVST  VWU  TBS  OOYA 

I.  AKD  OF   UVI'KKSrilKNK   ANDKsrTK  H.  fltOM 
CRATES  lAKE,  OBEOOX. 

I.  IL 

Soluble  in  water. 


C.iO 

.20 

{AlFe},0, 

Na,0 

.08 

SO. 

.2'.! 

01 

strcng  trace 

)lc  ill  water. 

SiQ. 

57.02 

58.41 

At,0. 

19.76 

3.43 

'2.C7 

KeO 

3.90 

MgO 

1.82 

3.6] 

C;iO 

0.25 

ii.Sl 

Na,0 

3.70 

3.77 

K.0 

.71 

1.23 

HI)— 

.41 

.34 

.hit 

TiO, 

.87 

to. 

none 

.17 

.24 
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S  .11 
so,  none 
IfnO  M  tnc* 

'  moa  99.77 

.05  (BaO) 
.05  (SrO; 

9a.87 

Kative  sulphur  is  abundant  at  Hu  Pelee 
at  at  many  other  yoloanic  vesta  and  lesultB 

from  tho  reaction  of  the  scaping  gases  SO, 
aiiJ  TT,S.  The  ](i=it  mentioned  gas  is  readily 
iuilaiuiiiable  and  like  SO,  and  HCl  with  which 
it  is  «<»iiimoinIy  aaaoeiatad  iaaning  from  vol- 
canoes it  ia  dea(^ly  and  quickly  proves  fatal 
when  inhaled  in  large  proi>ortious.  To  these 
hsKvy  gases,  in  part  infiaamuibH  meat  Itkelr 
commingled  with  others,  is  probably  due  the 
euddeti  destruction  of  life  nt  St.  Pierre. 

The  above  chemical  analysis  I.  by  Mr. 
St^pr  shows  tlw  preienfle  of  .11%  sulphur 
in  the  in.solnLlp  portion  of  tlio  dust.  Test? 
with  carbon  diaulphide  indicate  that  the  sul- 
phur IB  sot  free  hut  probfthly  in  the  f<niii  «f 
sulphides.  No  traoe  of  boncie  acid  oottid  be 
found,  nor  of  amnion i«  or  onrbonif  noid. 
Salts  of  auuiiouia  aud  carl>oiiat«^  are  furmed 
emly  at  low  teiniieKatureB  and  would  fail  to 
leave  a  record  anionp  tho  solid  conirtoiiiids. 
Teats  for  arsenic  and  antimony  were  nega- 
tiTo  atoo. 

By  the  kindness  of  Mr.  W.  C.  DouslaS,  of 
thf  rioologicfll  Survey.  T  ohtained  n  sample 
of  the  sand  wliich  fell  at  the  Barbados,  ninety 
miles  from  St.  Yinoent  (ene  hundred  and 

twenty  from  Martiniqur)  on  the  nftr-moon 
o£  May  7.  It  waa  collected  by  Mrs,  Mary  D. 
Aughenbflugh,  whose  interesting  obsenrationB 
are  published  in  the  Evening  Starj  Washing- 
t^.n,  I).  C,  Mny  23,  p.  Tr  "Although  the  vol- 
canic dust  from  St.  Vincent  was  coming  from 
the  west  there  was  a  fairly  stroasr  aast  wind 
blowing  nil  tlio  tlriic  intcr^pfrsnd  with  hot 
waves  of  sulphurous  air.  The  volcanic  duitt 
rained  oonUnuously  here  in  Batbados  from 
four  o'clodc  P.M.  Wednesday,  May  7,  until 
Thursday  morning  at  five  o'clock  and  nmimii- 
lated  to  a  depth  of  three  fourths  of  an  inch." 

The  partides  of  aand  ooUected  at  fJie  Bar- 
bados are  of  the  same  matnial  as  those  noted 


in  the  dust  collected  hy  Capt.  Thonias,  al- 
though differing  in  proportion,  and  tl.«ar  evi< 
dently  came  from  the  same  source^  travding 
between  Barbados  and  the  Coya  in  6  hours,  at 
the  rate  of  nearly  31  miles  an  hour.  Magne- 
tite appears  to  be  somewhat  more  abundant 
and  mnch  of  it  is  endooed  in  glass.  The 
lnT^?t»st  particlrs  have  n  diameter  of  nlxiiit  .6 
mm.  with  an  average  of  .3  mm.,  and  there- 
fore a  mass  oi  over  eight  times  that  of  tha 
particles  noted  above  borne  to  a  distanoe 
three  timea  as  great.  The  sand  from  Barba- 
dos contains  a  much  larger  proportion  of 
cr^-stal  fragments  than  tiie  dust  from  the 
Coya,  for  the  glflpsy  matter  i«  ks-s  than 
twenty  per  cent.  The  dust  and  sand  from 
St  Vincent  drifted  nudnly  to  the  eastward 
for  the  fall  at  Kingston,  on  the  southwost  sidft 
of  St,  Vincent,  ns  reported  hy  Mrs.  Aughen- 
baugh  was  about  as  great  as  at  Barbados,  'JO 
miles  away. 

When  compared  with  tho  dust  and  sand 
furnished  by  other  volcanoes  in  recent  years 
it  bears  the  dosest  analogy  with  that  of  the 
Bogoslov  eruption  in  Bchring's  Sea,  October 
2n,  ISSr?,  and  collected  nt  rnalasha,  sixty 
miles  away.  Miueralogicaliy  the  sands  are 
somewhat  diffemnt  and  that  at  Unalaaka  ia 
the  coarsest,  but  they  are  alike  in  having  a 
decided  predominanoe  of  crystal  fragments 
over  those  of  Toleanie  glass.  On  tin  odier 
hand,  the  dnst  £ram  die  gnat  emptiioa,  of 
Krakntoa  in  the  same  year  wafted  many 
thousands  of  miles  from  itm  source  was  com- 
posed ehidly  of  fl^aas  partieles,  and  ciystal 
frapinents  formed  a  very  small  part  of  the 
mass.  The  explosion  at  Krakatoa  was  much 
greater  than  those  of  St.  Yinoent  and  Mar- 
tinique.  In  both  cases  there  was  molten  rock 
TiKitiTinl  (  rupted  hy  the  explosion,  although 
at  Krakatua  there  was  no  flow  of  lava.  In 
Japan,  howevw,  a  few  years  ago  the  only  ma* 
terial  crupfed  was  mnd.  jj-ivin^r  evidence  of 
the  action  of  steam  without  real  fusion.  The 
diaraeter  of  die  dust  and  aand  examined  is 
such  as  to  indicate  that  if  they  were  accom- 
panied hy  lava  Btreams*  upon  the  surface  the 
streams  would  be  similar  to  many  flows  in  the 
OssMde  Range  of  Oiegon  instead  of  the  moA 
flows  of  Bandaissn  in  Japan.  The  similarity 
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is  well  illustrated  by  a  chemical  analysis  giv- 
en above  (11.)  >  made  by  U.  N.  Stokes  of  a 
liypenthaae-augite  andetite  of  Crater  lake, 

J.  8.  DlLLEB, 

Qrmob  Stdod. 

U.  S.  OEOIXXJlCAt  Sl  BVE*. 

THE  OBAV  SyriRREL  AS  A  TWin-PRCNEIl. 

Last  yesr  my  attentiuu  was  called  to  some 
«lm  itreet  treee  in  TXw  Haven,  whidi  had 

been  injured  by  having  the  twig*  eaten  of! 
early  in  June.  The  twiff*  were  cut  off 
through  the  hard  wood  formed  the  previous 
•eaeon,  jiut  bdow  the  new  growth.  Under  cer- 
tniii  trt<s  the  ground  was  fairly  coverfd  with 
the  detached  twigs.  No  borers  were  found  in 
the  eerered  portions  as  ia  the  ease  when  in- 
fested by  the  oak  pronav,  Blaphidion  villotum 
Fabr.,  which  attacks  several  kinils  of  shade 
trees.  Still,  it  was  supposed  that  some  imect 
caused  the  damage,  as  climbing  cut* worms 
«>otiiotiiiir's  ent  off  the  new  growth  but  nuaUy 
through  the  soft  tissue. 

The  present  season,  similar  injury  has  been 
reported  from  Farmington  and  New  Haven. 

On  May  23,  wliilo  cycling  through  the 
streets  of  New  Uaven,  1  noticed  a  small  elm 
tree  under  whieh  the  ground  waa  eorered  wiHk 
fre-,lily  severed  twi^s;.  The  same  tree  was  at- 
tacked last  year.  Four  gray  squirrels  were  seen 
in  the  top  busily  engaged  in  devouring  the 
ns«l7  ripe  aaedn.  As  the  seeds  of  the  Ameri- 
cn-n  elm  are  near  the  extremity  of  last  season's 
growth  where  the  twigs  are  very  slender,  the 
squirreb  were  obliged  to  perform  many  note* 
worthy  acrobatic  feats  in  order  to  obtain  the 
seeds.  Some  were  hanging  by  the  hind  feet 
from  slender  branches  to  reach  twigs  beneath 
them,  and  all  were  munching  away  at  the  aeeds 
as  if  linlf  sfarvcil.  Tn  some  cases  they  were 
not  aide  to  n-ach  the  clusters  of  seeds,  and 
would  bite  off  the  twigs,  which  dropped  to  the 
gTiiuiiil  where  they  ciniM  find  flicir  fr.nr]  Inter. 
Several  twigs  were  dropped  in  this  way  in  a 
period  of  about  two  minutes,  while  Ihe  writer 
was  watching  them.  In  some  cases  the  s<]uir- 
rels  cut  off  twigs  from  which  thoy  had  already 
eaten  tlio  seeds.  Trees  bearing  no  seeds  are 
not  pruned  in  this  manner,  and  none  of  the 
treea  will  probably  be  injured  very  aerioualy. 


This  habit  i)f  fiquirrols  may  have  Ymhti  recordc«i 
by  other  observers,  but  I  do  not  remember 
seeing  it  in  print. 

The  beat  remedy  seems  to  be  to  provide  the 
squirrels  with  plenty  of  other  fiw  d  at  thia 
season  of  the  year  when  their  natural  food 
supply  has  been  nearly  exhausted. 

W  K.  BBinov. 

Cons.  AOB.  EXPCaiXENT  STATIO?!. 

W.  E.  HAMILTON. 
In  Chatham, Ontario,  there  died  n  short  time 
ago  William  Edwin  Hamilton,  the  elder  son 
of  Sir  W.  R.  Hamilton,  the  great  Iridi 
mntheniatieian.  He  gave  lii>  father  some 
help  in  reading  the  proof  sheets  of  the  'Ele- 
ments of  Quaternions,'  and  his  name  appean 
as  editor  on  the  title  page  of  the  first  edition. 
As  the  l)o<ik  had  boon  printed  off  in  sheets 
under  the  care  of  his  father,  his  work  as  editor 
of  the  poathnmoua  volume  did  not  amount  to 
much.  He  had  Kfodiiated  B.A.  at  Trinity 
OoUage,  Dublin,  and  had  be^  trained  to  the 
pnrfiBaaioii  of  otvil  engineer.  The  e£ting  fin* 
ished,  he  left  for  the  West  Indies,  located  in 
various  parts  of  the  New  World,  and  finally 
settled  down  in  Chatham,  then  the  center  of 
immigration  to  the  peninsnla  of  Ontario.  His 
was  employed  on  the  newspaper  of  the  town, 
and  through  drinking  habits  fell  into  very 
wretched  eixeumstanceo.  When  I  first  saw 
him,  mdavdothea  were  conspicuous  by  their 
aljsenee,  and  lii'i  sleeping  place  v  =Hid  to  bo 
the  loft  ut  a  hvcry  stable.  By  taking  the  gold 
owe  he  was  able  to  master  his  alooholie  enemy; 
hnt  no  cnre  could  recall  or  even  make  up  for 
the  years  he  had  wasted.  Every  Saturday  he 
might  be  seen  distributing  a  leaflet  of  a  newip 
paper  called  the  Market  Guide,  which  COn* 
tained  advertisements,  a  list  of  prices  of  farm 
produce,  a  few  witticisms,  and  occasionally 
some  doggerel  venes  which  he  called  poetry. 
In  hi?  Inter  years  he  lived  poor  Tnit  respect- 
able. He  loved  to  talk  about  the  members  of 
that  brilliant  society  in  which  his  fadwr 
moved,  and  he  had  not  a  few  friends  who 
esteemed  him,  if  not  for  his  own,  at  least  f  »r 
bis  father's  sake.  He  was  about  sixty  years 
of  age, 'and  his  death  was  very  sudden. 

ALEXAsrosa  Macfarlaxe. 
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OORRESPOKDEKCE  Of  R.%nN'ESQljE  AVR  Ct'TLER. 

To  THE  EoiTOB  or  Science:  Apropos  of  the 
letter  from  Bafinesque  to  tlw  H.  Cutler, 
printed  in  Sciknce  of  May  2  m  713, 714),  al- 
low me  to  point  ont  that  anollit-r  letter  from 
Bafinesque  to  Cutler  will  be  found  in  Cutler's 
'Life,  JoDmels  and  Correspondenoe,'  1888,  IL 
311-314.  This  Inttcr  is  dated  Palermo,  Janu- 
ary 26,  1807,  and  is  signed  'C.  S.  Kafinesque- 
Schmalti,  C9uneetlor  of  the  American  Consul- 
ate, Palenno.'  Aianr  MA.TraKWB. 

BoeroK,  May  3,  1902. 

1U88  ABO  WEIOHT. 

To  THS  Eonoit  or  Scibmgb:  In  view  of  tlw 

vide  interest  at  the  present  time  in  the  sub- 
ject of  measurement  and  in  view  of  the  prob- 
able diange  eooo  to  be  nude  in  tbe  national 
qvteni,  I  beg  to  call  attention  to  tbe  great 
need  for  n  rndieal  ehangre  in  tlie  title  used. 

It  iias  long  been  deuuted  a  system  of 
<Wej«ht8  and  Heaeutea.'  Tbie  titk,  it  aeems 
to  me,  givps  much  Tinduo  iniportance  to  the 
idea  of  weight  which  is  only  a  particular  kind 
of  a  force.  The  ^mght  idea  b  of  little  use 
eaceept  as  a  convenience  in  comparing  masses 
at  a  single  looaticm.  A  standard  of  weiprht  is 
of  no  real  value,  since  weight  is  only  the 
earth's  attraction  of  a  body,  and  deiiends 
upon  the  latitude,  altitude,  etc.,  of  the  body. 
Furthermore,  since  weight  is  only  one  of  the 
many  measurable  quantities,  what  more  is  im- 
plied in  the  title  'WeighH  and  IfaasuMs' 
than  in  the  simple  term  measuremenff 

Commercially,  the  quantity  of  matter  con- 
cerned, i,  e.,  the  mass,  is  the  leal  thing  of 
importance;  (he  Imlance  beinp  merely  a  con- 
venient apparatus  for  comparing  and  so  deter- 
mining the  rektive  values  of  masses. 

I  urge  due  consideration  of  this  topic  by 
all  interested,  feeling'  that  a  change  in  the 
wording  of  an  old  title  is  very  desirable,  and 
that  the  proper  time  to  bring  this  about  is 
the  present.  I  suggest  tlmt  the  title  'Mea<^- 
urement'  be  employed  in  place  of  what  seems 
to  me  the  inappropriate  term  'Weights  and 
ICeasuies.' 

Aathitb  W.  Goodspced. 
Raitdal  MoBaAat  Laiiobatobt  of  Physics, 
Ujnvraerrr  or  PaifxaTLVAXiA. 


aiiOUTKR  ARTlCLEa. 
A  SUrPOSED  EABLV  lERTIARV  PENEPLAIN  IN  THE 
KLAXATH  KraOH,  OAUfOimA. 

In  another  paper,  now  in  preparation,  the 
writer  will  endeavor  to  show  that  remnants  of 
an  erosion  base  level  equivalent  to  the  lata 
Tertiaiy  peneplain  of  tbe  Sierra  Nevada 
region  may  be  identified  in  tlu;  Trinity  basin, 
between  Trinity  Center  and  Weaverville,  in 
Trinity  county,  California,  at  an  altitude  of 
about  3,800  feet  While  it  >et  reniained  a 
lowland  plain,  there  rose  abruptly  above  it 
on  the  west  of  the  Trinity  Itiver  the  serpen- 
tine, gnmodiorite^  gabbro  and  sdiist  peaks 
of  the  Sierra  Costa  Mountains.  Climbing  to 
the  summit  of  one  of  these  peaks,  we  see  what 
appear  to  be  evidences  of  an  older  base  level, 
a  <ii~seftcd  i>eneplain. 

With  all  its  rii).'k'ednes?  and  deep  erosion, 
the  Sierra  Costa  range  is  virtually  a  dissected 
plateau,  about  fifty  miles  in  length  in  a 
direction  north  of  east  and  twenty  miles  in 
average  width.  The  principal  peaks  attain 
about  the  same  altitude  and  none  rise  prom- 
innatly  above  a  general  levd.  There  is  among 
them  the  regularity  whirh  we  should  exj^ect 
from  a  very  old  peneplain  which  has  been 
almost  destnqred  by  erosion.  There  is  nodi- 
ing  in  the  structure  to  «qp1ain  this  rtgnlirity, 
as  the  region  is  one  mainly  of  huge  massifs 
of  serpentine,  gabbro  and  granodioritc  in- 
truded into  eadi  other,  with  a  belt  ol  highly 
tilted  schists  on  the  southwest  and  Ihuited 
areas  of  slate  and  greenstone  toward  the 
northeast 

From  a  position  on  the  divide  between 
Coffee  Creek  and  its  north  fork,  one  of  the 
high  mountains  between  Trinity  River  and 
its  east  fork  presents  the  appearance  of  an 
elevated  plateau  whieh  one  imagines  to  be 
about  one  square  mile  in  area.  From  Qrijezly 
Peak,  a  prominent  mountain  standing  at  the 
northea.stern  corner  of  the  ^fcCloud-Pitt  pro- 
ji'r-fion  of  till'  Klaiiialli  rej^'iiin,  one  can  look 
over  ail  the  mountains  as  far  west  as  the 
Sierra  Costa  range,  and  this  latter  being  so 
far  distant,  the  valleys  are  not  seen,  hut  the 
peaks  coalesce  to  form  a  cr«?st-linc  whose 
evenness  is  startling  to  one  used  to  the  irregu- 
larity of  Klamath  topography. 
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I  hctie  are  tlie  only  evi<leucc»  yielded  by  the 
Sierra  Cotfta  range  sintilMr  to  those  luually 
depended  od  in  the  Mi— iasippi  basin  to  eii* 
tablieh  n  disscctpd  prnoplain,  and  thfv  may 
be  deceptive,  for  it  ia  not  certain  that  the  oom' 
paratiTe  luufomtty  in  tlie  hei^t  of  the  pealn 
may  not  hit  doe  to  the  intersection  of  slopes 
in  accordance  with  the  theory  advanced  by 
Penck.  A  tiyouuetricai  drainage  system 
nearly  eiverywlm*  tnoelMd  down  to  the  lata 
X, .  lie  bas-t  level  might  be  expected  to  reduce 
all  the  priacipal  divides  to  about  the  same 
kveL 

But  there  is  another  and  stronger  evidence 
of  i^neplanation  at  thi-  Icvtl  of  the  high 
peaks.  It  is  to  be  found  in  the  behavior  of 
tlie  etfeams.   In  a  graetal  way  tlie  riTeis  and 

crt^ks  f«f  till-  Sierra  Costa  rpprion  ignore  the 
atructuze.  For  instance,  the  old  Coffee  Creek 
rae  in  tlie  Ahrama  mioa  BcluBt  (not  tot  re- 
sistant relatiTdy  to  other  formations)  flowed 
ohliqiiely  across  on  to  tlio  Saluinii  hornljli'iule 
Bchist  (quite  resistant),  made  a  sharp  turn 
mA  then  croBeed  at  nearly  a  riglit  angle  belts 
of  mica  schist  (not  resistant),  serpentine 
(moderately  resistant),  mica  schist  (not  re- 
tiiitant),  serpentine  (moderately  resistant), 
gabhiO  (very  resistant),  serpentine  (less  re* 
sistnnf),  prranodiorite  (niodfratfly  rr->iis(ant) 
and  serpentine  (leu  resistant).  Why  was  not 
the  itream  deflected  along  tlie  softer  belts  and 
around  the  mmsift  of  gaUbro  and  granodiorite 
if  the  structure  in  any  way  controlled  the 
course  ( 

All  tbie  higher  peaks  in  this  region  are  com- 

pA^piJ  rif  prnnific  rocks,  gabbro  or  hornblende 
schist,  showing  tliat  these  three  are  the  most 
resistant  to  weathering.  All  the  ▼aUejrs  nar- 
row decidedly  upon  entering  on  the  area  oi 
til"'  aabbro  and  the  hornblende  schist  showing 
that  these  formations  are  the  most  resistant 
to  stream  erosion.  Yet  the  streams  will  eroaa 
tbc^e  f.Tivinliiiti--  when  they  mi^t  take  SB 
easier  course  around  them. 

There  is  another  way  of  looking  at  it :  The 
granodiorite  batholiths  were  the  last  to  be 
intnidpd.  They  have  the  form  of  giganti*; 
volcanic  nocks,  being  in  most  cases  vertical 
eoluRins  of  granitic  rodi  rising  up  tluoui^ 
the  other  formations.   Whether  or  not  any 


of  the  material  ever  reached  the  surface  and 
formed  rhyolite  volcanoes,  it  is  likely  that  th« 
strata  ware  more  or  Ibm  arobed  over  tfaeaa 
massifs.  The  bulging  mu«t  have  l>eeii 
effected  so  rapidly  that  any  important  streams 
flowing  ovar  their  sites  would  be  defieetal 
Without  a  subsequent  rearrangement  of  the 
drainage  9>*stC'in,  tlie  trunk  strt-amii  should 
avoid  tbeiie  granite  masntfs,  which  in  some 
importaat  oasea  tliay  do  not  There  can  be 
little  doTibt  that  the  drainage  j^y^tem  of  the 
3ierra  Costa  area  is  superimposed  on  the 
structure. 

The  independence  of  tbs  Sierra  Co6t» 
streams  from  the  structure  wa,«  already  de- 
veloped when  the  drainage  was  no  lower  rel- 
ative to  the  roeks  than  the  tope  of  the  pres- 
ent ]X'nk=;.  It  implies  that  a  rearrany:<  :iient 
had  occurred  previous  to  the  beginning  of 
trenching  of  the  present  valleiys.  Bmii  a  ie> 
arrangement  must  have  been  effieeted  on  a 
phiin.  When  migration  of  streams  i«  brought 
about  during  simple  down-cutting  or  deepen- 
ing of  valleys  it  is  controlled  by  the  stroetorei 
A  radical  rearrangement  independent  of 
structure  necessitates  a  plain,  either  of  ag- 
gradation or  of  denudation. 

This  aigument  <I<  x-^  not  establish  the  connec* 
tion  between  such  a  plain  and  the  imif  rmity 
in  height  of  the  present  peaks.  We  do  not 
know  whether  the  rearrangement  oeenrred  on 
an  uplifted  sea  bottom  (a  plain  of  ag^ada- 
tion)  or  on  a  true  baselevel  of  erosion.  And 
if  the  latter,  we  do  not  know  whether  this 
haselevel  was  developed  in  die  plane  of  the 
■:nmniifs  nf  the  present  peak?  '^r  hii;ln  r  in  the 
strata.  These  are  problems  to  be  solved  in  the 
future.  At  present  we  can  oa}y  say  that  ibe 
examination  of  the  stresm  courses  indicates 
that  such  a  peneplain  was  developed,  increas- 
ing the  probability  that  the  present  summits  of 
the  Sierra  Costa  peaks  do  rqnesent  a  ^ 

sected  pennplnin. 

Very  few  geologists  liave  climbed  to  the 
sonunit  of  the  Sierra  Ooeta  Ifountains.  Dr. 
A.  C.  Lawsnti  had  a  partial  view  of  the  sup- 
[>o«rd  pon('i>lain  lr\("l  from  Battle  Mountain, 
altitude  about  7,675  feet  above  the  sea.  Ho 
recognised  the  pertinenoe  of  the  evidence  and 
was  willing  to  aooept  the  idea  of  the  disseeted 
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l^eneplain  with  a  very  strong  elempnt  of 
doubt.  Hr.  J.  S.  DiUer  tuiw  the  summit  level 
of  ihie  peaks  fnm  tiie  top  of  Ht.  Oourfeuoiy, 
altitude  about  8,800  feet,  and  lie  felt  veiy 
strongly  inclined  to  recognize  the  supposed 
eroded  base  level.  As  for  myself,  I  hare  never 
before  veatnred  to  feoogniw  *  diaeeeted  pene* 
plain  on  such  slenilc-r  ovidonof,  hxit  T  think 
that  in  time  it  will  come  to  be  an  established 
fact,  although  at  preaent  I  shall  refer  to  it 
with  a  question  mark. 

In  thu  early  staKC^  of  this  invcatiKJitldn  I 
entertained  the  idea  that  the  dissected  pene- 
plain (t)  of  the  Sierra  Ooeta  auminita  waa  of 
Cretaceous  sgf,  a  portion  of  tho  same  base 
leveled  land  surface  on  the  borders  of  which 
after  etthmergenee  the  Honetown  and  Onoo 
sediments  were  deposited,  but  rofleetion  has 
shown  this  to  bo  improbable.  Thp  peneplain 
( \)  has  suffered  little  deformation  over  an 
area  fifty  miles  \ong  and  twentgr  milea  wideL 
It  is  not  likely  that  such  an  extensive  tract 
would  remain  intact  while  orographic  diaturb- 
ances  of  the  greatest  magnitude  were  occur- 
ring in  its  neighborhood.  The  inference  is 
(hat  it  has  hiSin  developed  nt  a  later  date  If  it 
is  really  a  feature  of  Klamath  physiography, 
and  most  be  credited  to  Hie  early  Tertiaiy 
times. 

That  such  a  ];>eneplain  was  developed  out- 
aide  of  the  Sierra  Goats  area  subaequent  to  the 

first  post-Chico  disturbance,  over  at  least  that 
portirii  of  the  IClamath  region  which  had  been 
covered  by  the  Uorsctown  sediments,  is  evi- 
denced by  the  bdiavior  of  the  drainage  system 
of  that  rpfTion.  The  northward  ilrninafre  of 
the  district  between  the  Bully  Choop  range 
and  the  Trinity  BiTsr  was  apparmtlar  inanga- 
rated  by  the  poAt-Obieo  disturbance^  hut  ainoe 
then  there  ha.<?  been  somewhat  of  a  rearrange- 
ment of  the  system.  A  trunk  stream  ought 
to  follow  the  line  of  basins  msrhed  by  the  four 
Cretaceous  remnants  south  of  the  Trinity 
River,  but,  instead,  all  the  main  creeks  cross 
this  line  and  traverse  the  stmetnrally  higher 
ground  on  the  north.  Moreover,  several  of  the 
most  prominent  streams  as  the  TTay  Fork.  Salt 
Creek  and  the  South  Fork  of  Trinity  River 
cross  the  line  slong  the  structural  ridges  which 
separate  the  baaina,  while  one  of  the  laigest 


Cretaceous  remnant.^?  eonstitntos  the  divide  be- 
tween two  important  creeks,  Uay  Fork  and 
Salt  Cieek.  The  Indian  Creek  Cretaceous 
ares  is  crossed  by  three  parallel  creeks,  Indian, 
Reading  and  Brown's,  separated  by  low  divides 
where  they  are  composed  of  the  soft  Cretaceous 
strats,  yet  tiisaa  ersahs  tramss  a  high  broad 
mien  schist  ridge  in  deep  narrow  grorpes  on 
their  way  to  Trinity  Kiver.  The  drainage 
could  not  reiy  well  be  more  independent  of 
the  structure  either  of  the  metamorphio  roeka 
or  of  the  post-Chico  deformation.  It  seems 
that  the  surface  of  this  region  was  planed 
down  and  the  streams  then  migrated  snd 
adopted  the  shortest  course  to  the  pToat  trnnk 
stream  flowing  west  (or  east)  midway  be* 
tween  the  pwaont  Bully  Choop  range  and  the 
Siecm  Ooatn  rawsb 

This  rearrangement  was  not  effected  on  the 
late  Neocene  surface  (correlated  with  the 
Sierra  Kevada  penqilain),  as  the  oountty  of 
that  time  at  some  distance  away  from  the 
main  streams  was  too  hilly.  It  seems  rather 
to  have  been  the  neuH  d  the  ^turbanee  of 
an  earlier  peneplain — what  nOTS  natural  than 
to  correlate-  it  with  the  siippofsed  di.^sected 
peneplain  of  the  Sierra  Costa  summits! 

In  the  extreme  southweetam  part  of  Oregon 
and  in  the  adjoining  geetion  of  California, 
DiUer*  has  discriminated  a  dissected  pene- 
plain aurfaoB  which  truncates  the  tilted 
Ifiocene  atrata  and  hence  is  of  late  Tertiary 
age.  It  is  best  derelop<»d  on  the  rocks  of  the 
Coast  Range  region,  but  also  penetrates  the 
Klamath  region.  Standing  on  one  of  the 
higher  summits  of  the  Sierra  Copta  range,  as 
iiU  Thompson,  altitude  9,84S  feet,  or  Mt. 
Courtney,  altitude  about  S,800  ftet,  tiiis  peno* 
plain  is  well  displayed.  It  is  marked  by  a 
general  evenness  of  the  surface  of  the  moun- 
tain ndges  which  in  the  far  distance  merge 
into  an  apparent  plain.  It  is  as  weD  preaervsd 
as  one  of  the  dis.'Wted  peneplains  of  the  East- 
cm  States.  The  whole  country  to  the  west- 
ward of  our  position  seems  to  hsve  a  general 
and  even  slope  toward  the  west-southwest. 
There  are  a  few  monadnoeks  in  sipht,  notsbly 
Preston  Peak  near  the  Oregon  line. 

•Cooa  Bay  PbUo  of  the  Geolegis  Atlas  of  the 
United  SUtes. 
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I^ow  the  curious  feature  about  this  view  ia 
that  ^  8U{>tMMd  dineeted  penepUin  of  the 

Sierra  Cnnta  moiiatains  »eein6  continuous  with 
the  uiorc  western  peneplain,  vhich  mtwi  he 
deceptive.  Taking  into  consideration  a  great 
aiebing  of  late  Pliocene  or  oarly  rioist.icene 
ago  whii-}i  till'  ujiliftltijr  of  tht-  Xt'<«'i-no  chan- 
nel in  western  Trinity  and  Siskiyou  counties 
makes  iiraetically  a  certainty,  we  ahall  see  that 
there  cannot  be  a  gnuliinl  and  even  9lo|)e  in 
an  older  peneplain  from  the  Sierra  Costa 
Mountains  to  the  sea.  The  peneplain  ( ?) 
of  the  Sierra  C"^ta  -ununita  shi'ulil  r'l^o  up 
several  th<"aisini<lH  nf  f'-rf  wrst  ff  Mt,  Thomp- 
son before  beginning  its  slope  toward  the 
ocean.  Instead,  the  general  murfaoe  dropa 
away  rapidly  at  the  western  edge  of  the  Sierra 
Costa  Mountains  and  no  peneplain  is  repre- 
sented for  some  milee  westward.  This  fact 
is  not  at  first  appreciated,  and  hence  the  itu- 
pres<;ion  that  the  prncplain  wrf;t  of  this  eroded 
area  is  the  same  as  that  supposed  to  pass 
throng  the  Sierra  Costa  summits. 

Ify  explanation  is  that  the  Sierra  Costa 
peneplain  ( ?)  has  been  destroyed  throughout 
the  country  west  of  Mt.  Thompson,  but  that  a 
later  and  lower  peneplain  was  developed  in 
that  <liroftirtn.  Thi'?  will  hf  trntntivcly  cor- 
related with  the  late  Pliocene  base  level  of  the 
old  Trinity  vaUay,  because  it  ia  below  this 
western  peneplain  that  the  deep  Sierran  Til* 
leys  are  trenched.  The  arching  of  the  sur- 
face, to  which  is  apparently  due  the  deepgorges 
of  the  lower  Trinity  and  KUunath  rivers 
brought  up  this  later  peneplain  to  such  a  level 
as  to  make  it  appear  a  projection  of  the  Sierra 
Costa  peneplain  ( f). 

The  latter,  if  it  ever  aansted,  is  regarded  as 

vlrtujiny  (Icsfmycd  thro\i>;hniit  the  Klamath 
region  except  over  the  Sierra  Costa  Mountains 
and  a  few  outlying  ridges  and  peaks.  Jm  a 
general  way.  the  Marble  Honntain  range  and 
a  part  of  the  Siskiyou  range  seem  to  answer 
the  requirements  of  such  remnants.  It  is  pos- 
sible slso  that  the  Yallo  Ballo  Mountains, 
Bully  Choop  Peak,  the  Towerhouse  Bally  and 
some  of  the  higher  points  <if  t]io  Tlofnic  Kiver 
range  may  reach  nearly  to  the  old  peneplain 
(t)  level}  but  all  the  remainder  of  the 


iviauuiih  area  was  nxiuctd  mucii  Uilow  that 
level  1^  the  dose  of  the  Tertiaiy  era. 

Tfirre  has  been  too  much  frcncmlizinfr  in  the 
pa&t  on  the  subject  of  Klamath  physiography, 
and  this  paper,  by  intimatiuf  some  of  die  com- 
plexities of  the  problem,  may  he  considend  a 
protest  agaiaat  it. 

OscAB  H.  Uebshet. 

Brbkeixt,  Cal., 
Nov.  14,  1901. 


TBB  RATE  OF  INTEREST  O.V  OOYEKS- 
MEXT  BECIEITIES. 

McCoy's  Tables,  issued  by  the  Treasury 
Department  at  the  conunenoement  of  each 
month,  exhibiting  the  maAat  prices  and  in- 
vestment  values  of  the  apciirittps  of  the  United 
States,  attract  little  attention  from  the  pub- 
lic or  the  press  and  yet  they  contain  the  most 
lurfcit  niensnre  of  the  business  conditioas, 
lite  healthfuluess  of  the  industricB  and  the 
public  credit  that  can  be  found.  The  israe 
of  June  2,  giving  the  figuree  for  the  mon& 
of  May.  has  just  come  to  hand.  There  are 
live  issues  of  securities,  the  'oousola'  of  1930, 
the  Loan  of  IMS-lSi  the  Funded  Loan  ol 
1925  and  the  Loan  of  lfM)4.  These  hear,  re- 
spectively, 2,  3,  4,  4  and  5  per  cent,  interest 
and  mature  at  the  latest  of  the  dates  given 
above  for  each.  Interest  is  payable  quar- 
terly. 

The  Two-per-cent«  of  1930  sold  at  an  aver- 
age of  1<M'.68T6,  netting  to  the  purehaaer  ut 
average  of  1.587  per  n  nf  The  Threes  of 
1908-18  sold  at  10&4775,  bringing  in  1.584 
per  cent  The  Foute  of  1907  brought  110.9885 
earned,  net,  1.784.  The  Fours  of  1925  give 
the  ficrores  137.3920  and  l.^:.  The  Fives  of 
1^04  biiialarly  give  105.8237  and  1.547. 

The  Fives  of  1M4  have  the  highest  pries 
of  any  securities,  governmental  or  private, 
now  in  existenoe  or  which  ever  were  known  in 
history.  The  credit  of  the  TJaiied  States,  at 
this  moment*  Stand*  higihar  than  that  of  any 
other  nation,  contemporary  or  of  cflrlier 
times.  The  Two-per-cent  Consols  measure 
that  ovsdit  perhaps  mora  aoouiately  tiian  any 
f'thcr  of  these  sccxirtties  and  are  sold  at  n 
higher  figure  than  ever  were  any  audi  securi- 
ties in  the  history  of  flnance.   During  Ais 
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pericKi  the  rates  for  time-loans  in  the  New 
York  market  were  usually  from  four  to  four 
and  •  half  per  cent,  for  the  beet  paper,  Gov- 
ernment snrurities  tlnis  indlcnting  prnctinally 
double  the  value  of  private  credit.  British 
oonsok  »oIcl  at  9^,  Frendi  rtnfu  at  10L886, 
German  P'T  cent  at  102,  Spaiiish  Fours 
78i  in  I»iulon.  Forii>rn  Municipal  Fours 
sell  at  pur.  During  the  same  period  the  best 
nilnMui  Foi»>pw-oentB  aold  in  New  Toric  at 
about  lOS  and  the  Fitcb  at  125. 

RAIIWAY    AJiRAyvEil  i:\TS    I  OR  TBS 
FlTTSDUROn   MEETING   OF  THB 
AMERICAN  ASBOCIATIOy. 

The  Local  Oomiaittee  for  the  PittilniiBh 

meeting  of  the  American  Asaociatiun  for  the 
Advancement  of  Science  and  Affiliated  Socie- 
ties hereby  announces  the  final  arrangeoieniii 
made  with  the  Tarioua  Paasenter  Aaaoeta^ 
tions  regarding  rates  and  conditions  con- 
nected with  the  purchase  of  tickets  and  exten- 
sion of  time  limits. 

The  Central,  Trunk  Line.  Wesfcrn.  iu\i\ 
New  England  Passenger  Associations  have 
granted  a  rate  of  one  fare  and  one  third  for 
the  round  trip,  on  tlie  certificate  plan. 

Tickets  at  full  fare  for  tlio  going  journey 
may  be  obtained  from  pointB  within  the  ter- 
ritories of  the  lf«w  BngUmd,  Trmik  lAnt,  and 
Central  Passenger  Associations,  from  June 
19  to  June  30  and  from  points  within  the 
territory  of  the  WetUm  Patsenger  Assoeia- 
itioit,  frem  June  19  to  June  25  inclusive. 

Delegates  to  the  mectinp  should  Ixiiir  in 
mind  the  necessity  of  obtaining  a  certificaU 
ftuna  the  odBca  when  the  ticket  is  bougiat. 
Do  not  mske  the  mistake  of  aakinc  for  a 
rteeipl. 

A  special  form  of  oerttfieate  has  been  is- 
sued for  this  Convention  and  anybody  neglect- 
ing to  oil  tain  it,  properly  made  out  and  ■^ipned 
by  the  selling  agent,  will  be  compelled  to  pay 
foil  fuB  on  the  return  trip. 

Certificates  are  not  kept  at  all  statioos.  It 
is  essential  that  special  inquiry  be  made  re- 
garding this  matter  at  least  thirty  minutes 
before  tlepartuie  of  train. 

If  the  n<T(^nt  nt  the  ^^tntion  where  the  ti<'ki  t 
is  bought  is  not  supplied  with  certificates,  he 


will  Loiorm  delegates  at  what  station  they 
can  be  bought.  Buy  a  local  tidMi  to  ^ 
station  designated  and  there  take  up  a  cer> 

tificate  and  through  ticket. 

Upon  arrival  at  JPittsburgh  delegates  should 
hand  their  oertifieatsa  to  the  Permattent  See^ 
rptary  who  will  in  turn  hand  thoin  to  the 
Local  Secretary  and  special  agent  for  endorse- 
ment. Even  if  certificates  are  pruixrly  made 
out  and  attested  by  the  ticket  agent  at  the 
wiling  office,  they  will  not  In-  h<iiiore<l  for  re- 
duced fare  on  the  return  trip  unless  they  are 
endoised  by  -die  Local  Beorataiy  and  nUi- 
dated  by  the  Rpeoial  agent  of  the  Railway 
Aaaociations,  and  after  being  thus  endorsed 
and  Talidated  they  wiD  not  be  lumored  for 
rt'duced  rate  on  return  trip  unless  they  are  de- 
iiusited  with  the  agents  of  tonuinal  lines  in 
Pittsburgh  on  or  before  July  9. 

It  has  been  arranged  that  a  special  agent 
of  the  Railwav  Associations  will  be  in  attend- 
ance to  visS  certificates  on  June  28,  29,  30, 
July  1,  S,  and  3.  A  charge  of  twenty-five 
(25)  cents  for  validating  each  ticket  is  made 
by  the  railways  to  defray  cost  of  presence  of 
special  agent 

To  prevent  disappointment,  it  must  be  un- 
derstood (liat  tlie  reduction  on  return  journey 
is  not  guaranteed,  but  is  contingent  on  an 
attendance  of  not  less  than  100  persons  hold* 
ing  certificates  obtained  from  ib^  ticket  agent 
at  starting  points  showing  payment  of  full 
first-class  fare  of  not  loaa  than  seventy-five 
(76)  cents  on  going  journey;  provided,  how* 
ever,  that  if  the  tickets  presented  fall  short 
of  the  required  minimum  and  it  shall  appear 
that  round  trip  tidrats  are  held  in  lien  of 
certificates,  they  shall  be  reckoned  in  arriv- 
ing at  the  minimum.  This  ruling  regarding 
the  minitiium  of  100  applies  to  the  Woetom, 
Central,  Trunk  Line,  and  Kew  England  Pas- 
senger Aflsoeiation.a.  In  each  instance  the 
return  journey  must  be  made  by  the  same 
route  traTded  on  the  going  journey,  and  it 
must  be  continuous. 

If  the  necessary  minimum  is  in  attendance 
and  oertificates  are  properly  made  out  and 
attested  liy  the  selling  agent,  acknowledged 
hy  the  T.oejil  Pccrctnry.  validrife<l  hy  the  spe- 
cial agent,  and  deposited  with  agents  of  ter- 
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mioal  lines  in  Pittsburgh  on  or  before  Jul; 
8^  holden  of  Mme  will  hn  enttded  up  to 
August  31  to  a  continuous  passa^  ticket 
by  the  route  over  which  goio^  journey  was 
made,  at  one  third  the  first-class  limited  fare. 

Extraordiaaxy  concessions  have  been  made 
for  this  Convcntinn  Ly  tlio  aliove-iinniei]  Pas- 
sen^r  Associations  in  allowing  the  purchase 
of  tiekete  for  the  going  jounier  eigbt  dajrs 
Ilrior  to  any  of  the  scheduled  meetings  and 
extending  this  privilege  up  to  and  including 
June  30.  For  obvious  reasons  this  conces- 
sion has  been  slifrhtly  modified  as  above  noted 
\iy  the  Western  Passcnfrrr  Association.  The 
extension  of  tiine  limit  on  the  return  tidtets 
to  Attgost  81  is  decidedly  out  of  tiie  ordiiuay. 
An  exception  of  the  usual  rule  requiring  the 
return  journey  to  be  made  at  least  three  days 
after  adjournment,  was  granted  at  the  earn- 
est request  of  tho  Chairman  of  the  I<OCal 
foininilttK',  Dr.  W.  J.  Tlollnnd,  f>xpn«»PO(l 
through  the  Chairman  of  the  Transportation 
Oommittei^  OoL  Samuel  ICoodir*  AMistant 
General  Passenger  Agent  of  the  PenuL  lines 
West  of  Pittsburgh. 

The  Soulheoilem  Passenger  Association 
will  sell  tidseta  on  tlie  regular  oertifieate  plan 
conditions,  namely :  Ccrtifirntrs  tn  he  issued 
in  connection  with  going  ticket  three  days 
before  (Sunday  not  induded)  and  two  daya 
after  the  first  day  of  meeting,  and  to  be  hon- 
ored for  return  tickets  up  to  and  including 
third  day  of  adjournment.  This  means  that 
tickets  will  1h-  snl.l  on  June  25,  26,  and  27 
and  honored  for  the  return  joumt  y  from  Junn 
28  to  July  6  inclusive.  Instructions  regard- 
ing pnrdiaae  of  tieketa,  ohtaining  oertificateB, 
and  having  certificates  acknowledged  and 
validated  at  Pittsburgh  are  the  same  as  those 
gn>ven  above  for  the  other  Passenger  Associa- 
tions with  the  exception,  however,  that  ttO 
certificate  will  ho  honored  for  the  r<-'tiim  tifkct 
unless  presented  during  the  time  that  the 
meeting  is  in  aeaaion  or  within  three  daya 
(Sunday  not  included)  after  adjoununent 

The  Tniwcontinental  Passenger  Associa- 
tion has  not  granted  a  special  rate  for  this 
Convention,  but  suggesto  that  delegates  using 
thfir  lines  nrnil  thrmoelvcs  of  tho  prlvilcpr? 
afforded  by  purchasing  a  nine-months'  tourist 


ticket.  This  means  transportation  from  ex- 
treme Weatern  points  to  tsRitoiy  granting 
the  rates  above  given,  at  two  oent«  per  mile, 
and  is  about  equivalent  to  a  rate  of  one  faro 
and  one  third  for  the  round  trip. 

The  Southwt$Um  Pouenger  Association 
has  refuRod  to  grant  any  reduotton  of  fm 
for  this  Convention. 

Gflown  A.  WaancAW, 
Load  Socroian/. 


The  Senate  of  Dublin  University  has  vote! 
to  confer  the  degree  of  Doctor  of  Science  on 
Frofeaaor  J.  Wakrd  OiUM^  of  Tile  17mY«r- 
sitr. 

Dr.  Cahlos  Fislav,  of  Havana,  eminent  for 
his  work  on  yellow  fever,  has  been  given  the 
degree  of  Doelor  of  SeiaBiM  hy  Jeffanon  Mad> 
ieal  CoQagOb  ivm  wiiielk  he  graduated  in  1B55. 

It  appears  from  reports  in  the  dally  yiapers 
that  American  men  of  science — Dr.  R.  T.  Hill, 
U.  8.  Geological  Survey ;  Dr.  Angelo  Heilprin, 
Philadelphia  Academy  of  Natural  Sciences; 
Dr.  T.  A.  Jaggcr,  TTarvnrd  TTniversit.v,  and 
Dr.  £.  O.  Hovey,  the  American  Museum  of 
Natural  History — have  made  earefnl  ohaer' 
vations  of  the  (^eoloKical  conditions  following 
the  volcanic  eruptions  in  tlie  lessor  Antilles, 

Pbesu>£Mt  David  Starr  Jord.vn  will  leave  on 
June  18  on  the  steamer  Siorrm  for  Samoa, 
where  he  will  sjH'nd  the  summer  in  the  inves- 
tigation of  the  fishes  and  other  marine  animals 
of  the  Samoan  islands.  The  work  will  be  done 
for  the  United  States  Fish  Commission,  and 
Prf)fe?=;or  Vernon  L.  Kellofi^',  of  Stanford  Uni- 
vcreity,  will  accompany  Dr.  Jordan. 

Mb.  J.  S.  BcixjETT,  F.Z.S.,  Balfour  student 
of  the  University  of  Cambridge,  left  England 
on  "Slay  22  for  I'pandn.  via  Mombasa,  on  a 
mi^^sion  from  the  Zoological  Society  of  Lon- 
don. He  win  proceed  to  the  sootiieaateni  comer 
of  the  Protectorate,  and  take  up  a  stotion  on 
the  Semliki  River,  where  he  will  collect  mam- 
mals and  birds,  study  the  fishes,  and  endeavor 
to  investigate  the  habits  of  the  okapi  in  tbn 
forrxst  of  Mboga.  Mr.  Budgftt,  who  has  al- 
ready- paid  two  visits  to  the  Gambia,  is  a 
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pnctioed  ooOeetor  of  fiabM  and  an  esperi- 

eiiceil  African  traveller. 

Du.  LKOPor.D  Batre.';,  con-^prTutor  of  iintion- 
nl  iitonuuieuts,  of  Mexico,  has  returned  from 
exploratiooa  of  tlie  raiiui  of  Zapotecait  dtiea 
in  the  State  of  Oaxaca. 

Dr.  D.  C.  Oilman,  president  of  the  Carnegie 
Institution,  is  at  present  in  Germany,  where 
he  b  holdins  eoiiHiiltBtioiii  with  tlie  leading 
German  men  of  science  iaiegard  to  the  plans 
of  the  institution. 

TuK  bill  to  permit  the  retirement  of  Sur- 
eeon-Oenenl  Sternberg  with  the  nmk  d 
inajfT-^neral  was  defeated  by  a  TOtO  of  68 
to  lo;i  in  the  House  on  .Time  2. 

Db,  Wm.  J.  Gi£S,  adjunct  profe^or  of  pbya- 
iological  efaemi«ti7  in  Oolumhia  UntTenity, 

has  been  appointed  cnn.<?ii1tin^  chemist  to  the 
New  York  Botanical  Garden. 

Pbofessor  R.  a.  Zimmeam.vnn  has  been  ap- 
pointed botanist  to  the  Biological  Station  at 
Tonga  in  the  Oennan  poaseeaioos  in  East  Af- 
rica. 

Profes.sor  Lewis  Swift,  who  ia  said  to  have 
discovered  fifteen  comets,  haa  leoNitly  cele> 
brated  his  eighty-first  birthday. 

Dr.  Karl  Neumann,  professor  of  mathemat- 
ics at  Leipzig,  has  celebrated  bis  seventieth 
birthday. 

Db.  John  K.  Rees,  professor  of  astronomy 
at  Columbia  Univenity,  will  give  the  com- 
menoetnent  address  before  the  Worcester 
Polytechnic  Institute^  his  subjeet  being  *  Re- 
cent Proprfss  in  Astronomy.' 

At  the.  meeting  of  the  lioyal  Geographical 
Socirtv,  on  ^fay  26,  the  following  awards  were 
made: — The  Murchison  grant  for  1902  to  J. 
Stanley  Gardiner,  for  hi»  rescnrchns  in  Funa- 
futi Island,  in  the  Pacific,  and  the  Maldire 
Idands,  ia  the  Lidian  Ooean.  The  Qill  mem- 
orial for  1902  to  G.  G.  Chisholm,  for  the  ser- 
vices rendered  during  25  years  to  geographical 
education  by  text-books  of  various  kinds,  at- 
lases and  lectures,  all  of  a  hi|^  standard  of 
raliie  as  well  us  for  bis  geopraphiral  investi- 
gations, among  other  subjects  into  cataracts 
and  waterfalls,  and  cm  the  sites  of  towns.  The 
Bade  grant  for  190S  to  Lieutenant  Amdrvp^ 


for  his  two  voyages  of  exploration  to  the  east 

coast  of  Greenland,  during  which  he  surveyed 
and  mapped  in  detail  mticb  of  the  coast  hither- 
to vnknowik  or  imperfectly  mi^ped.  The 
Ondibnt  Peek  grant  for  1902  to  J.  P.  Thom- 
son, who  was  founder  of  the  Queensland 
branch  of  the  Australian  Geographical  Society 
and  hy  his  writings  and  in  other  ways  has 
done  mucli  to  pnunote  the  interests  of  geog^ 
raphy  in  (Queensland. 

Professor  Emmett  S.  Goff,  professor  of 
bortiealtare  at  the  UniTorsity  of  Wiaeonrin, 
di(  d  on  Jtine  6  in  Uadison*  after  a  short  ill- 
ness. 

The  Kev.  Dr.  John  Henry  Barrows,  presi- 
dent of  Oberlin  College,  died  on  June  8,  aged 
fifty-five  jrears.  Dr.  Barrows  was  well  known 
as  an  educator  and  author,  and  for  the  part  he 
took  in  organizing  the  Parliament  of  Helig- 
ions  at  1i»  World's  Oolnnifaian  Expoeitton. 

Mr.  W.  K  Aosntr,  senior  wanglar  and 

Smith's  prizeman  at  Camhridge  and  leetnrcT 
on  mathematics  at  the  Uuiveisity  of  Bir- 
mingham, died  on  ICaj  90,  at  the  age  of 
twen^-seren  yeazs. 

The  American  Medical  Association  is  this 
week  holdinj;  It8  fifty-third  annual  ttieetirip:  fit 
Saratoga  with  about  two  thousand  pliysicians 
in  attendanoa. 

Tub  American  Institute  of  Eteetfieal  En> 

p inf  ers  will  hold  its  nineteenth  annual  meet- 
ing at  Barrington,  Mass.,  beginning  on  June 

Th8   American   Electroohemical  Sodety 

will  hold  its  second  K*'ii'"ral  iiieetiiiff  at  Niag- 
ara Falls,  N.  Y.,  beginning  Monday,  Septem- 
ber 15. 

Thb  position  of  oomputer  in  the  Coast  and 
Geodetic  Surrey  at  a  salary  of  $1,000  will  be 

filled  by  civil  perviee  examination  on  July  H 
and  9.  The  position  is  open  both  to  men  and 
women. 

The  New  Tork  City  Board  of  Esttmate  has 

authorized  the  ■  '^  tp  "f  $(500,000  bonds,  for  the 
City  College:  $200,000  for  the  Museum  of 
Natural  Hiatoiy;  |25O,O00  for  new  library 
sites,  and  1196^  to  begin  the  wodt  of  estab- 
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lubiag  pnUic  batbs  in  Ifanluttan  and  Brook* 

lyn. 

Cabl  Fabeb,  of  Munich,  a  Bon  of  tho  late 
Jdbann  Fabor,  the  pencil  manufactuxer,  has 

Kivon  1,000,000  Marks  for  the  Oermanie  Hu- 
seum  at  Nuremberg  and  to  the  Bavarian 
National  Museum  at  Munich. 

Kbmbbbs  of  the  Ameriean  Soeietgr  of  OiTil 

Ensrineera,  the  American  Society  of  Mechan- 
ical Engineem,  the  American  Institute  of  Mi- 
ning Ennineeru,  and  tho  American  Institute  of 
Electrical  BniHneere  have  united  to  found  a 
gold  nieJiil  in  honor  of  the  eightieth  birthday 
of  John  Fritz,  the  eminent  metallurgist.  It 
ia  hoped  that  attbieriptieiiia  of  $10  amonntins 
to  five  or  aiz  tkoiuand  doUaia  will  be  made. 

TiieRE  has  been  erected  in  Schenley  Park, 
Pittsburgh,  as  gift  of  Mr.  Phippe,  a  Hall  of 
Botany.  It  adjoins  the  conservatory,  being 
a  etthatantial  brick  building  equipped  with 

laboratory*  facilities.  The-  hall  in  for  tho 
Study  of  botany  by  the  school  children  of  the 

et«r< 

TttB  Antwerp  Geographical   Society  baa 

opened  an  exhibition  in  the  Zooliipionl  Park 
illustrating  the  recent  progress  of  geological 
diaoovery. 

In  July  next  another  Go.rman  expedition 
will  start  from  the  West  African  coa<t  foi 
Lake  Chad.  This  time  it  will  have  more  of  a 
aeientifio  nature  and  will  nally  be  undertaken 

to  study  the  products  of  the  German  terri- 
tory up  to  tho  lake  with  a  view  of  ascertain* 
ing  the  commercial  value. 

Tbc  Britiab  Board  «f  Agrknltme  in  inform- 
ed by  the  High  Commiasioner  for  Ctmaila  that 
the  Onnndiau  Government  ha?  sent  Mr.  A.  G. 
Hopkins,  veterinary  quarantine  officer  for 
Canada,  to  Eusland  to  apply  the  tobereulin 
test  to  all  cattle  over  six  months  old  intended 
for  export  for  breeding  purposes  from  the 
United  Kingdom  to  Canada. 

Tmt  OaHfomia  Chapter  of  the  Society  of 
tho  Sigma  Xi  was  rir^ranizcl  this  spring  at 
the  University  of  California.  The  total  iiieni- 
bership  of  the  Chapter  now  number  forty- 
nine,  trhidi  inoludea  the  following  stndenta, 
recently  elected  from  the  aeientifie  oollegea: 


Graduates:  E.  Baruch,  F.  C.  Calkin-,  R  T. 
Crawford,  K.  IT.  Curtlss  II.  M.  IKill.  A.  S. 
King,  H.  K.  i'aluier,  and  W.  J.  Sinclair. 
Ssnion:  A.  Adler.  J.  B.  Oolbatb.  B.  A.  Etche- 
vorry,  C.  O.  Esterly,  E.  E'-erett.  D.  Fiiilt-y, 
J.  Newtield,  G.  C.  Noble,  C.  P.  Kichmood  and 
C.  A,  O.  Weymouth. 

Hjl  W.  Bbcob,  who  is  to  lead  the  Soottiah 

Antart'tic  rxi)(<lition,  has  received  a  letter 
from  Professor  von  Drygalski,  lender  of  tl>e 
German  South  Polar  exi»edition,  announciug 
the  arrival  of  the  Oaitu  at  EeiBaeten  at  the  be- 
ginning  of  January.  The  expc<1ition  will 
therefore  have  made  the  ioe  at  about  the  same 
time  aa  the  Swediah  and  Britiah  ehipe.  Dr. 
ton  Drygalski  has  penetrated  the  Antarctic 
region  at  the  rMtitit  of  the  still  hypothetical 
termination  island  in  order  to  discover  tiie 
weatem  dde  of  Vietoria  land  and  dear  up  its 
piwsilile  cr.nnp<^t!on  with  the  Kemp  and  Ender- 
by  lands.  By  taking  this  route  be  brieves  be 
may  be  ultimately  aUe  to  eweep  weetwaida  by 
a  high  aottthem  latitude  into  the  South  Atlan* 
tic  and  emerge  by  way  of  South  Georgia. 

TnK  P.*-rlin  correfponJent  of  tlie  London 
Times  writ«ss  under  date  May  25: — "  Experi* 
menta  weee  nmde  laet  year  at  the  General 
Telegraph  Office  in  Berlin  with  tlie  '»<'t..p!ex 
system  of  typoigrapluc  telegraphy  invented  by 
the  late  IVofeaaor  Henry  A.  Bowland,  of  Bal- 
timore. The  necessary  apparatus  for  com- 
munication with  Hamburg  and  Frankff>rt  is 
being  installed  and  will  shortly  come  into  use 
It  is  claimed  for  the  oetqplex  ^stem  that  it 

ennlilcH  a  ftifal  of  20  officials  at  tho  dc^Jp-ltch- 

ing  and  receiving  stations  to  send  in  one  hour 
18,000  words  on  a  single  wire.  By  the 
Ilo^iea  ayatem  at  present  in  use  between  Ber- 
lin and  the  towns  just  mentioned  it  is  not  p^- 
sible  to  send  more  than  2,200  words  in  the 
hour.  The  despatehing  inatmment  ef  the  oe* 
toplex  system  res<>niblee  the  Remington  typo- 
writer,  and  any  given  letter  can  be  telegraph- 
ed by  the  depression  of  the  proper  key,  where- 
as in  other  systems  the  depreaaion  of  more 
than  one  key  is  usually  necessary  to  form  t}i« 
current  required  to  telegraph  a  letter.  The 
labor  of  the  deepatddng  derfc  ia  tinia  Ughto- 
ed,  while  at  the  aame  time  the  reMiving  in* 
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strumeut,  by  priutiu^  the  mcssa^  ou  a  sheet 
of  paper  inBtead  «l  «o  •  tape,  «Q«bl68  the  at- 
tAadrat  dBctal  to  detach  and  forward  the  tele- 

pram  m  soon  as  it  is  concluded.  If  the  sys- 
tem proves  tu  be  uuccessful  in  practice,  the  re- 
sult will  he  to  xelieve  tiie  eoogeetioii  &om 
which  the  wires  now  suffer,  and  thus  to  enable 
ntaoy  places,  which,  owing  to  their  distance 
from  one  anodier,  have  hitherto  bad  to  be  coil« 
teat  with  an  indirect  Mtrrioek  to  tujoy  diieet 
communication." 

Consul  G.  W.  Rooskvki.t,  of  Erussela, 
writes  to  the  I>epaniiient  of  State:  In 
1898k  an  international  oompetition  for  a  |»stB 
for  matches  not  contnininp  white  sulphur  was 
announced,  and  a  prize  of  &0,0(K}  francs  was 
oSiaired  by  the  Bdipaa  QoTemment  to  the  in- 
Tentor.  The  commission  appointed  to  jn4sa 
results  liHs  now  declared  that,  after  four  years 
of  careful  experiment  and  analysis,  it  has 
been  found  that  none  of  the  itrodueta  ao  far 
submitted  fill  the  required  conditim-^,  hf'mg 
defective  in  inflammability,  iipiitin^  on  all 
aucfaeee,  or.  in  igniting,  ejecting  inflammable 
matter  containing  some  poisonous  substance. 
The  sum  already  exiwnded  in  the  matter 
amounts  to  8478  francs.  This  covers  coet  of 
printing,  comflipondenoa  with  fonign  oom- 
trii^,  purchase  of  material*  analarsie  and  ex- 
periments. 

Wa  learn  from  the  London  IHmes  that  an 
iatamational  agreement  for  the  protection  of 
birds  useful  to  agriculture  was  concluded  Itt 
Paris  on  ilarch  19.  The  parties  to  the  agree- 
ment are  Belgium,  France,  Oreece,  Lichten- 
Btein,  Ltuanibuig',  Menaoo^  Auatria'Hungary, 

Portuj^al,  Sweden,  Switzerland  and  Spain. 
The  agreouont  contains  16  clauaea,  of  which 
the  first  states  that  birds  useful  to  agrioulture, 

especially  insect  eaters  and  birds  enumerated 

in  the  lists  attached  to  the  aprcement,  are  to 
enjoy  an  unconditional  protection  and  that  the 
destruction  of  these  birds,  their  nests,  eSBS  and 

broods  is  to  l>e  fnrhlJdeu.  Certain  inK-tumal 
birds  of  prey,  as  well  as  woodpeckers,  bee-eat- 
en, swallows,  and  several  birds  of  the  sparrow 
species,  appear  as  useful  birds,  while  ravens, 
mainiiea,  jays  and  other''  are  branded  as  mis- 
chievous.   Some  exceptions  protect  sporting 


and  other  rights.  Italy,  &  county'  in  which 
the  capture  of  northward-bound  birds  is  a 

regular  trade,  does  not  appear  amongst  the 
sigrna'tcries.  According  to  statistics  recently 
given  in  the  Itcichstag  no  lese  than  seven  hun- 
dredweight of  migratory  birds  were  put  on  the 

Venma  market  at  one  time.  The  agreement 
will  shortly  be  submitted  to  the  Reichstag. 

DUBIMG  the  coming  summer  the  United 
States  Geological  Survey  will  continue  the 
study  of  the  lead  and  zinc  fields  in  northeni 
Arkansas;  this  work  wiD  be  under  the  charpe 
of  Qcorge  L  Adams,  assistant  geologist,  who 
will  be  assisted  by  Professor  A.  H.  Purdee^  of 
the  Aransas  State  University, and  by  Ernest  F. 
Burchard.  In  this  investigation  an  attempt 
will  bo  made  to  describe  all  the  camps  of  that 
important  section  and  in  particular  will  in* 
elude  a  careful  survey  of  the  territory  covered 
by  the  Qovemment  topographic  map  sheet 
known  as  the  Tellrille  quadrangle  which  in- 
cludes most  of  Marion  and  parts  of  Boone, 
Xewton  and  Searcy  counties.  This  work  will 
be  a  continuation  iu  detail  of  the  study  of  the 
Osaik  lead  and  sine  region,  viaA  imdudea 
northern  Arkansas  upon  which  a  preliminary 
report  by  Bainc  and  Adams  was  issued  in  the 
last  annual  The  results  of  the  work  will  be 
a  report  on  the  lead  and  zinc  field  of  north- 
em  Arkansas,  together  with  n  n^olopical  folio, 
which  will  follow  other  similar  folios,  issued 
by  die  Geolegiesl  Snrveiy,  in  giving  an  aeeur* 
ate  geological  description  of  the  region,  illus- 
trated by  maps  showing  the  topography  and 
also  the  surface,  economic  and  structural  geo- 
logic features.  At  the  close  of  his  work  in 
northern  Arkansas,  Mr.  Adams  will  be  engaged 
in  a  reconnaissance  in  northern  Texas  for  the 
purpoee  of  detennining  the  stratigraphic  re- 
lationfi  existing  there  Iwitween  the  Carbonife- 
rous and  the  so-called  Red-beds ;  it  is  expected 
that  this  work  will  throw  light  upon  the  dis- 
puted problem  of  tlie  extent  of  the  Permian  for- 
mntii  .ii  in  that  region.  Mr.  Adams  has  recently 
published  a  report  on  theoil  and  gas  fields  of  the 
western  interior  and  northern  Texas  Goal 

Measures,  and  the  Upp»'r  Cretaceous  and  Ter- 
tiary of  the  wstem  Gulf  Coast,  which  ap- 
I>earcd  as  Bulletin  134  of  the  United  States 
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Geological  Survey.  A  documentary  edition 
of  this  bnlletin  lor  free  distribution,  upon 
•ppUeation  to  tbe  director,  n  bow  «TftiI*ld«. 


IMVKRffTY  A\T>  EDUCATION  .\  I.  SF.WB. 

ItHYN  AIawr  Colixqe  has  secured  gifts 
amounting  to  $260,000,  thus  making  available 
the  oonditionnl  gift  of  $2SO,000  offered  by  Mr. 

John  D.  Rockefeller. 

ifsiENDS  of  Columbia  Univereity  have  pur- 
ebaeed  ftom  iSa»  New  York  Hospital  for  $1,- 
W0,000  tlio  two  blocks  of  land  facing  the  Uni- 
versity. It  is  lioiwd  that  this  land  may  be 
ultimately  acquired  for  the  use  of  tbe  Univer- 
eitgr. 

Tbb  TaluaUe  natural  biatrnfy  oolleotiona,  of 

the  late  Dr.  C.  Krainor,  professor  of  Imtany  at 
the  Polytechnic  Institute  at  Zurich,  has  been 
pKMoted  bgr  faia  faein  to  die  iaatitateb 

EnoBTS  are  being  made  to  establiih  a  uni- 
venitr  at  Frankfort  on  the  Maine.   The  city 

poaseeses  in  its  SchenkenberR  Trt^titnte  a 
school  of  natural  science  and  medicine,  and 
tliere  is  also  in  the  dty  a  eommerefad  eehooL 
Till  trustpes  of  the  7\  i:'  TucKel'a  bequest, 
amounting  to  about  $500,000,  have  decided  to 
uaa  the  fand  for  a  adiool  of  law,  histoxy  and 
ptuloaopliy.  The  proposal  now  being  consid- 
er(>d  is  to  unite  these  various  institatioos  in 
a  new  univorsity. 

The  University  at  Jena  has  established  in- 
trodnotoiy  eourses  in  Qneik  and  Latin  for 
students  from  thp  Tloulf^ymnn.sia  nnd  Oborreal- 
■chulen  who  decide  after  oomiitg  to  the  Uni- 
Tenity  tihat  tivgr  wiA  to  stndy'Uw. 

Tmi  Omaha  Medieal  College  has  recently 

become  the  medical  department  of  the  Univer- 
sity of  Nebraska.  The  first  two  years  of  the 
couiae  will  be  given  at  both  Omaha  and  Lin- 
ooln. 

At  tlie  Jefferson  Medical  College,  Phila- 
delphia, Dr.  Julius  L.  Salinger  and  Dr. 
Thomas  0.  Ash  ton  have  been  elected  profess- 
ors of  elinieal  medieine. 

The  School  of  Practical  Agriculture,  in 
which  a  number  of  New  York  citizens  are  in- 
terested and  of  which  Professor  George  T. 


Powell  is  director,  has  purchased  415  acres  of 
land  for  a  site. 

At  Columbia  Univenity  Professor  Friedrieh 

Ilirth,  of  Munich,  has  been  api>ointed  head  of 
the  recently  established  Dean  Lung  Depart* 
ment  of  Chin^,  nnd  Dr.  Felix  Adier  to  a 
newly  created  profLssorsliip  of  social  and  polit- 
ical i  thics.  At  t]u>  Collctr-;'  of  Physicians  and 
Surgeons,  the  medical  deparunent  of  the  Uni- 
versity, Dr.  Emmett  Holt  has  been  ai^ointed 
clinical  professor  of  the  diseases  of  children, 
succeeding  Dr.  Abrara  Jaoobi,  who  had  held 
this  position  for  more  than  thirty  years  and 
now  becomes  professor  r  rm  ritus.  Dr.  Russell 
B.  Opitz  has  YnH-n  appointed  demonstrator  In 
physiology  and  Dr.  K.  £.  Buffington,  assistant 
in  normal  histology.  Vr.  J.  H.  Bair  has  been 
made  assistant  in  the  department  of  anthro- 
pology-, and  Miss  Jean  A.  Brodhurst,  assist- 
ant in  botany  at  Barnard  College. 

Pbofessor  LvkUh'  S.  Mob£UOU8S,  of  Wash- 
ington Univsnity,  St.  Louis»  has  aoee|itod  a 

chair  of  electrical  mjinnorinir  at  dm  Univcr- 

ait.v  of  Michigan. 

Mb.  Abthcs  £.  Wade,  '02,  of  Cornell  Col- 
lege, Iowa,  has  been  appointed  denoBstrntor 
in  dwmktiT  at  «l»  Sioux  Qi^  Medieal  Col- 
lege. 

Among  the  announcements  made  by  Presi- 
dent Goucber  at  the  oommencement  of  the 
Woman'k  CoUsge  of  Bshinum  on  June  1^ 
werr  t}iF?  following:  Dr.  Florence  Peeble,  in- 
structor of  biology,  has  been  odvanoed  to  as* 
sistant  iMofenor.  Miss  llsxk  Eleanor  Nas^ 
Cineinnati,  Ohio,  who  leeeivea  the  fellowship 
given  each  year  to  a  member  of  the  pn"a'luating 
class,  will  study  biology  and  physiology  at  the 
Univenitar  of  (Aieago.  Miss  Nset  last  year 

received  from  the  Woman's  College  a  schular- 
ship  entitling  her  to  study  at  the  Marine 
Laboratory  at  Wood's  HolL  Two  WoodFk 
Holl  scholarships  panted  fliis  year  are 
awardwl  to  Mis?*  ilarj-  Taylor  Abercrombie, 
'C3,  Baltimore,  Md..  and  to  Miss  Miriam  Alice 
Belt,  HIS,  Behsvilk^  Ps.  A  sdiolarship  en- 
titling the  holder  to  work  at  Cold  Spring 
Harbor  is  awarded  to  Misa  Maiy  £.  Q.  Lents^ 
Baltimore,  Md. 
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MEASUREMEyr  AND  CALGOLATIOlt.' 

Tx  my  address  of  a  ypnr  airo  T  sonirlit,  iu 
a  summary  way,  and  by  concrete  illustra- 
tion, to  indicate  how  science  originates  iu 
and  advanees  with  observBtion  and  experi- 
ment. I  would  now  invite  your  attention 
to  a  similar  consideration  of  the  role  which 
measurement  and  calculation  play  in  the 
higher  deTdopnentB  of  seioioe. 

All  adenoes  are  at  fint  qualitative.  They 
pass  in  their  growth  from  the  fact-gather- 
ing stacfp  of  unrelated  qualities  to  tho  or- 
derly stage  of  related  qualities  and  thcnee 
upward  to  the  stage  of  quantitattve  corre- 
lation under  theory.  Such,  at  any  rate,  haa 
been  the  course  of  all  scictu  es  lutherto  de- 
veloped, and  it  seems  safe  to  predict  that 
such  will  be  the  course  of  those  which  may  ' 
ariae  in  the  future.  Hie  reeognition  of  this 
fact  is  of  prime  importance.  It  helps  us  to 
understand  the  frrcat  relative  diversity  in 
perfection  among  the  sciences;  it  aft'ords  a 
baaia  for  rational  optimism  with  respeet  to 
the  eontinoed  progress  of  sdenee;  and  it 
ought  to  make  the  specialists  of  the  older 
scienf^rs  ]pss  contemptuous  than  they  some- 
times  are  in  their  attitude  toward  the  newer 
ones  whidi  have  not  yet  passed  the  *rook- 
ti  iMiirig  and  bug-hunting  stage.' 

Whenever  a  quantitative  relation  be- 

*  Address  of  the  retiring  President  of  the  New 
Yoilc  Aeadeuy  of  bcieattjs,  read  February  24, 
1902. 
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twten  the  tacturs  oi  phenuaifna  in  ob- 
«ierved,  then  menBuremeiits  may  be  made 
in  response  to  the  question,  What  is  the 

magnitude  of  the  n-hition,  if  comitant,  or 
Avhut  are  the  extent  law  i)f  variation 
of  the  relation  if  it  is  nut  constant  I  \Vhen 
the  law  of  relation  is  known,  related  quan- 
tities are  subject  to  ealcuJation,  the  meaa- 
ured  values  of  some  of  them  sufficing, 
through  eoTiipiitation,  to  give  the  values  of 
the  othei-s.  Ail  calculations,  liieref ore, pre- 
suppose a  IcnoMrledge  of  the  laws  of  con- 
nection of  rehited  quantities,  or  quantita- 
tive theorii  ■<  nf  the  i)hen('m''iiH  f-oiisidi  rcd. 

Measurements  and  calculations  arc  of  all 
grades  of  definiteness,  ranging  from  the 
■smallest  probabilities  of  the  doetrine  of 
chances  up  to  the  rigorous  certainties  of 
niath<MiKif ii-n!  il*  ilm-t i'Wi.  Tims  the  degree 
of  precision  attainable  in  the  measured  and 
■computed  quantities  of  a  science  is  com- 
monly taken  as  a  gauge  of  its  perfection. 
Hut  it  would  be  a  mistake  to  infer  com- 
plete perfeetion  from  the  pm'ision  attain- 
able in  one  or  more  branehes  of  science. 
Astronomy,  for  example,  is  a  manrelously 
perfect  science  in  certain  of  its  branches, 
but  neverllii  li  some  of  its  fundnmnilal 
constf»nt.s.  notably  the  gravitation  con- 
stant and  the  aberration  constant,  are 
known  with  only  a  low  degree  of  pred- 
luon.*  Whether  any  quantity  vuj  be  meaa- 

• 'Hif  "fr^vitation  constant  the  fnotor  by 
wliii  li  tlic  product  «f  two  nia.-!,i.i,  divi  li  ij  liy  the 
^Hu  iii'  I'l  tli.  ir  distance  aauiidcr  munt  mulli- 
plied  iu  order  to  exfirfnn  th<>  force  ex(*rlo<l  hy  those 
DMlMeii  on  ono  .inother.  ThiiR,  if  in,  nnd  fn,  de- 
note two  niasKOH,  »  th<'ir  distatice  asunder,  F  tba 
force  of  attracUoa  twiween  tbcm,  and  k  the  gran* 
tatioB  ooutant,  then 

It  should  be  remarked  that  k  is  not  a  mere 
numeral,  ns  many  eminent  writers  un  the  law  of 
gravitation  would  Mean  to  imply,  bat  that  it  i» 
th«  cube  of  a  distance  divided  by  the  product  of 

a  ma<in  und  the  bqiiures  of  a  time;  or  that  its 
•dimeaaions   are   shown   by   the  exponents  in 


ureii  «ir  calculated  uiih  precision  depends, 
iu  general,  on  the  degree  of  complicaiioa 
of  its  ctmneotioDB  with  other  quantitiei 

and  on  the  applicability  of  mttiiods 
already  applied  in  the  deternviis-itii  ji  f 
other  tpiuntities.  Frequently,  a  quantity 
may  be  measured  directly;  but  it  oftener 
happens,  eitlier  by  reas«)n  of  the  inappli< 
cability  or  of  th'-  disadvantage  of  a  direct 
method,  that  resort  is  had  to  an  indirect 
method. 

It  is  a  remarkable  faet,  illustrating  the 

tssential  unity  which  pervades  the  app.ir- 
'  if  diversity  of  nature,  that  all  of  tli.' 
nuiueroua  quantities  with  which  physical 
science  haa  to  deal  may  be  expressed  in 
terma  of  a  certain  very  limited  number  of 
srbitrarily  chosen  quantities,  or  uuit.<;. 
The  units  most  commonly  used,  und  tlms*' 
which  seem  best  suited  to  the  present  re- 
qnirementa  of  sei^ee,  are  the  units  of 
length,  mass  and  time.  All  other  quanti^ 
ti«^,  however  complex,  may  be  expressed 
reailily  in  terms  of  lli<  se  arhifrarily  as- 

{L+^Jtf-'r-')  if  L,  U,  T  denote  the  unit*  oi 
length,  mass  and  time  respeetlvely. 

It  sliniilti  he  r<-mnrkpii  a1-o  tli.if  tin'  .i't-vo 
cxpre»!iiun  of  Newiuu's  law  ui  j^rav  nation  lark« 
tlie  precision  essential  for  matliematicai  caleuls- 
lionn.  To  make  the  statement  dcliiiito  and  gen- 
eral m,  and  nt]  mu.st  be  regarded  as  infiuite^i' 
niiilH,  HO  that  the  reitultant  attraction  lietirscs 
two  flnito  bodice  requirce,  in  general,  a  sanuM- 
tion,  or  intcf^tion,  for  its  exact  expression.  A 
widespread  error  exists  in  the  notion  thst  the 
above  equation  is  exact  if  the  distance  «  ie  the 
distance  between  the  center*  of  gravity  of  tibe 
ir;.iss,>s.  Tins  is  t  r>i>',  indeed,  for  tlio  i-liis-  of 
bodies  called  ceutrobario,  like  homogeneous 
epherea;  but  massee  in  general  are  not  centn- 
baric. 

The  grsvit«tion  constant  is,  in  C.  G.  S.  units, 
about  acrxlO^t  with  Mne  mioertainiy  in  ike 

laitt  »ignilicant  figure. 

The  aberration  constant,  which  is  til  it  i» 
nothin;;  more  than  a  kinematical  quantity)  tbs 
ratio  of  the  velocity  of  the  earth  in  its  orbit  to 
the  velwity  of  light  multiplied  by  the  Qumbex 
of  seconds  iu  a  radian,  is  about  20.5"  with  MSM 
uncertainty  in  the  next  significant  figura 
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sumed  fundamental  quantities.  It  is  by 
no  means  certain,  however,  that  these  units 
will  best  satisfy  the  requirementa  of 
science  in  the  futnre.  On  the  eontraiy,  it 
seems  rather  probable  Uiat  advancing' 
knowledge  \vill  find  some  other  system  of 
units  preferable,  if  it  does  not  tind  sev- 
eral different  though  interconvertible, 
aytiam  oiential.  We  hK9%  in  iaet, 
already  attained  two  stioh  diverse  systems 
in  the  units  of  electro-ma^netie  seienee. 

The  study  of  such  systems  by  the  aid  of 
the  theory  of  dimenaiona,  whieh  shows 
algebraieaUy  how  the  aasamed  nnita  enter 
into  more  complex  quantities,  is  very  in- 
structive, not  only  to  the  mathematical 
physicist,  but  to  the  general  student  of 
phyaieal  aeienoe.*  To  ilivtatnte  this  idea 

'Desigiiatiiig  the  units  of  energy,  length,  mass 
ud  time  E,  L,  M,  T  respectively,  the  dimen- 
■iOBi  of  aomo  of  tbe  moat  frequeatly  used  qnan- 
tUlea  in  meetianlei  are  abown  in  the  toltowlnft 

tiitilr-i.  In  tlie  first  of  tlieso  length,  nia-w,  and 
time  appear  explicitly;  iu  the  aecond,  length  does 
not  appear  explicitly;  and  in  tke  laat,  time  does 
ri<i(  lijipcir  i'\]ilii-itly.  A  glance  at  the  expnni-nt^ 
(dimensions)  of  the  symboU  shows  clearly  how 
deftnito  tbo  neaotnga  of  the  term*  force,  energy, 
power,  etc.,  niny  he  in  comparison  with  tlic  ntiiT 
ambiguity  attaching  tu  them  in  common  par- 
lance^ 

Tabu  I. 


Qaaatltr. 


Aireleratioo, 

Force, 

Momentum, 

£nergy, 

Power, 


Mb>8 

Time 

Kactiir. 

Fni'tor. 

Kartot 

7.-1 

M" 

7.-1 

T-i 

T-i 

j«— I 

Taslb  It 


by  some  sitniilf  exampK>s,  it  is  well  known 
that  all  qiuintities  used  in  rational  me- 
cliaiiics  are  communiy  expressed  iu  terms 
of  leni^,  mass  and  time.  But  these  qnan- 
tifiis  iiii-ht  be  expressed  equally  well,  86 
far  !us  aijjebraical  stat<«m('nt  is  coneemed, 
in  many  other  ways.  Thus,  we  might  take 
energy  as  one  of  the  fundamental  quanti- 
ties instead  of  either  lengtii,  masa  or  time; 
in  which  case  our  mechanical  qoantitiea 
would  he  expresspfl  in  terms  of  energy, 
length  and  mass ;  or  of  energy,  length  and 
time;  or  <tf  mergy,  maas  and  time.  A 
oonsideraUon  of  theae  simple  ayvteam 
shows  n<?,  anionp  other  thintjs,  that  rational 
mechanics  mitxht  have  been  developed  along 
lines  of  thought  very  ditl'erent  from  the 
lines  followed  by  our  predeeesaors;  and 
the  fact  that  we  do  not  visualize  e(|ually 
clearly  all  these  systems  shows  that  the 
cxp«^rience  of  humanity  with  physical  phe- 
nomena ina  been  extremely  limited.  Most 
curious  and  inatruetiTe  are  the  system  in 
which  length  does  not  appear  explicitly 
and  the  system  in  which  time  does  not 
appear  explicitly.  May  we  not  see  in 
these  QRstems  opportunities  respeetively 
for  the  developmoit  of  thoae  individuals 
of  our  race  who  set-m  to  possess  no  reali- 
zation of  distance  or  no  conception  of 
time? 

Confining  attmtion  to  the  simpler  and 

more  familiar  units  of  lengthy  maas  and 
time,  and  to  a  few  of  the  more  complex 
quantities  expressed  thereby,  let  us  first 
consider  briefly  the  present  status  of  these 
fundamental  units  and  the  possibility  of 
maintaining  their  invariability.  Thestand- 
Tablb  lit 


Qoutlly. 


Velocity, 

AcceU.-Dition, 

Force, 

Momentum, 

Energy, 

Power, 


Ptelor. 

Time 
Factor. 

Qoaatllif. 

BnerKrjLanBtb 

MSM 

P«ctor. 

E^k 

M-i 

Veloei^, 

M-i 

M-i 

Aeederation, 

E^i 

Jf-« 

E*i 

M*i 

Force, 

ipf  I  1  £-1 

M" 

M+i 

!• 

Momentum, 

EH  ,  L" 

.VM 

M* 

T* 

Energy, 

JP+»  '  /,■> 

J/" 

Jf» 

Fowar, 

JIM 
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ards  of  length  and  mam  whieh  are  now 

iiuivet-KHlly  nddptcd  i&  wience  ure  the  me* 
tor  und  thr  kildirram  r«5poctivi'Iy.  care- 
fiilly  intfreonipared  copies,  or  '  proto- 
types,' of  nrhiefa  have  be«i  diatriliuted  by 
the  international  bureau  of  standards  to 
the  nations  contributing,'  to  the  cost  thereof. 
The  Cniti'fl  States  posseHses  two  copies  of 
each  of  tlicse  prototypes,  and  they  are,  as 
A  matterof  fiwt^onreffeetiveworkingstand- 
arda,  even  for  the  production  of  standard 
yards  and  pounds.  It  is  to  1>e  luipcd,  thfrr- 
fore,  that  the  end  of  llie  barbaric  system 
of  'weights  and  measures'  we  have  inher- 
ited from  an  nnadentific  aaceBtry  ia  near 
at  hand,  and  this  not  so  much  in  the  inter- 
est of  men  of  science  ns  in  the  intc'vests  of 
Ihoee  less  well  fitted  to  struggle  with  the 
ingenioQB  intHeadea  of  tiu  Britlah  qrstem. 

These  prototype  meters  and  kilograma 
are  known  in  terms  of  tlie  adopted  stand- 
ards, and  hence  in  tenns  of  one  another, 
with  a  degree  of  precision  which  verges 
eloae  to  the  limita  of  the  eonstanoy'  of 
matter  itaelf.  Thus  the  lengtba  of  the 
meters  are  known  with  an  nnccrtainty  ex- 
pressed by  a  probable  error  of  only  one 
part  iu  five  millious.  This  degree  of  refine- 
ment corresponds  to  about  one  hundredth 
of  an  inch  in  a  mile,  or  to  alx^ut  nineteen 
miles  in  the  mean  distance  of  the  earth 
from  the  suu.  But  this  admirable  pre- 
eision  is  greatly  surpassed  by  that  of  the 
h3h>grams,  whose  uneertainly  falls  to 
<ine  part  in  five  hundred  millions.  It  is  well 
launvn,  of  course,  that  the  operation  of 
weighing  by  means  of  the  balance  secures 
a  precision  superior  to  that  of  every  other 
fipeeies  of  physical  measurement ;  but  it  is 
not  easy  to  visn.ili/c  directly  the  fivo- 
hiuidred-millionth  part  of  a  kilog^rani. 
One  may  get  a  tolerably  deliuite  idea  of 
this  magnitude,  however,  by  observing  that 
with  the  degree  of  precision  in  question  it 
would  be  ess.-nfinl  in  conipjirinir  tux  kilo- 
gram masses  lo  keep  the  pans  of  the  bal- 


ance closely  at  the  same  knrd,  for  a  eenti' 
meter  difference  in  Uldr  altitudes  would 

ho  fippreciatile  by  reason  of  the  variation 
of  the  attraction  of  the  earth  with  distance 
from  its  miter.* 

For  present  purposes,  therefoire,  our 
standards  of  length  and  mass  leave  little, 
if  anything,  to  be  do«tirpd.  I5iit  it  is  a  mat- 
ter of  great  importance  to  the  future  pro- 
gress of  science  that  these  standards  be 
preenrved  for  an  indefinitely  long'  period; 
and  although  such  a  eoritinfrency  seems 
remote  enonijh  now,  om.'  ran  hardly  sup- 
press the  query  as  to  what  would  happen 
to  us  if  our  standards  should  be  lost,  or  if 
they  should  unexpectedly  prove  unstable 
with  the  lapse  of  time.  It  is  quitf  certain 
that  our  standard  of  length  could  be  re- 
covered with  a  high  degree  of  predaioii  if 
aueh  a  ealamitgr  should  befall  us  during 
the  next  ten  thousand,  or  possibly  during 
the  next  hnndrcfl  thousand  years.  Nunier- 
cus  bars  of  other  metals  than  the  alloy 
used  in  the  eonstruetion  of  the  prototype 
meters  are  known  in  terms  of  the  latter. 
Many  base  lines  scattered  at  widely  sepa- 
rated point.s  of  the  earth's  surface  arv? 
also  known  in  terms  of  the  meter  with  a 
preeisiott  of  about  one  part  in  a  million; 
and  altliough  the  foundations  of  the  eaKh 
are  far  from  stable,  we  can  hardly  expect 
such  lines  to  become  systematically  shorter 

*  Denoting  tb«  msM  of  a  kilogram  by  w, 
Rnd  the  masa  of  the  cartb  hy  m„  the  weight  of 
ni,  hy  If,  and  the  distance  from  the  bnlancv  to 
the  earth'6  renter  by  «  (since  the  earth  i*  nearlj 
centrobaric ) ,  the  Newtonian  law  gives 

whruf*'  the  relaHon  of  n  «mA!l  ili.inge.lur  in  u" 
tu  the  corrcsspondiug  change  Ji»  iu  «  ia  expre»MJ 
by 

«  « 

Since  A««>/u>  ia  bore  l/SMfi(M/M,  and  bIiim  i 
is  a  hunt  630,000,000  oeiitim«t«rs,a«=q:  0.63  centi- 

meter. 
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or  longer  in  so  brief  a  terrestrial  interval 
as  a  milliun  years.  Better  still,  probably, 
is  the  ehcck  on  the  invariability  of  the 
meter  afforded  by  Professor  Michelflon's 
nieasurenietit  of  it  in  terms  of  tlip  wave 
lengtlis  of  particular  rays  emitted  by  the 
metal  cadmium.'*'  In  this,  apparently,  we 
have  a  eonnie  standard,  altlunigii  it  re- 
mains to  be  proved  that  the  vave  lengths 
used  will  remain  invariable  in  the  unex- 
plored parts  of  the  universe  into  which  we 
are  journeying  along  with  the  solar  sya* 
tern  at  the  rate  of  some  kilometers  per 
second. 

Our  standard  of  mass  is  likewise  con- 
nected directly  with  various  masses  which 
may  sorve  as  cheeks  on  its  stahility,  and 
indireelly  with  the  masses  of  definite  vol- 
umes of  many  snbstanoes.  It  is  especially 
well  known  in  terras  of  the  mass  of  a 
cubic  decimeter  of  water  at  a  standard 
temperature.  It  is  less  defimiely  known 
in  terms  of  the  atomic  masses  of  the  so- 
called  elements,  and  it  is  roughly  known 
in  terms  of  the  enormous  though  slowly 
varying  mass  of  the  earth.f  But  on  the 

*See  Tome  XL,  Travaux  et  M^moirca  du  Bureau 
MtriMtimutl  4m  PeMa  et  Mtmirea,  Paris,  ISOft. 
It  is  remarkable  that  the  ratios  of  the  three  wave 
lengths  used  to  the  meter  were  mcaaurod  with  a 
precision  requiring  neren  significant  flgureii,  the 
uncertainty  amounting  to  a  few  units  only  in  the 
last  figure.  Thus  the  values  of  the  wave- lengths 
used  (designated  as  red,  green  and  blue  roitpec- 
tively)  ar«  as  follows,  in  mieroiis,  or  miUiontbs 
oi  ■  mctert 

0.043,847,2, 
0.508,582,4, 
0.470,091,1. 

t  If  we  could  meaiture  the  gravitation  constant 
with  a  precision  eKtending  to  9m  aigniileant  Jig- 

tire",  thf>  mans  of  the  earth  would  .it  onre  hprdino 
known  to  the  same  degree  of  prct;iaiun,  provided 
OB^  that  the  law  of  gravitation  is  exact  to  the 
same  number  of  figures.  For  I  have  -hown  tli.at 
tlie  product  of  that  constant  and  the  incuii  deti' 
nty  of  the  earth  is  known  with  a  prct-isinn  ex- 
pressed by  five  significant  figures.  Thus,  calling 


whole,  our  standard  of  mass  must  be  re- 
garded as  less  secure  than  our  standard  of 
length,  although  the  prototype  kilograms 
are  less  likely  to  change  in  mass  with 
the  lapse  of  time  thiiii  Ihe  prototype  meters 
are  to  change  in  length ;  for  while  such  a 
general  variation  in  volume  as  is  known  to 
ooeur  in  metals,  espeeially  alloys,  need  not 
ailfect  the  former,  it  would  almost  owtainly 
affect  the  latter. 

Our  unit  of  time  is  also  known  with  a 
definiteneat  that  meets  in  most  easss  the 
highest  demsads  of  science  at  the  present 
epoch.  The  period  of  rotation  of  the 
earth,  or  tlie  sidereal  day,  is  the  standarii 
interval  of  time,  Uiough  it  has  b^n  found 
oonvenient  tor  many  purposes  to  nse  the 
shorter  interval  of  a  mean  solar  second,  of 
which  there  are  86,164.1  in  a  sidereal  day. 
That  the  earth  rotates  with  wonderful 
r^rnlArity  is  a  fact  of  the  highest  impor> 
tanoe  to  seienee.  Wifhont  tiiat  regularity 
the  development  of  sidereal  and  planetary 
astronomy,  with  all  they  have  entailed, 
wotild  have  been  impossible  except  by  the 
diseoveiy  of  some  oth«*  equally  trust- 
worthy timekeeper.  But  the  laws  of  me- 
chanics, which  sliow  us  plainly  why  the 
earth  rotates  with  such  remarkable  regru- 
larity,  also  show  us  that  its  period  uf  rota- 
tion is  subject  to  sourees  of  distnrbanoe, 
some  tending  to  increase  and  some  tending 
to  decrease  that  period,   whose  effects, 

the  gravitation  constant  il-  and  the  mean  density 
of  tlie  earth  p, 

iy^aaaemx  iO~"  /(asaood)* 

Tblt  relntion  maj  be  otherwise  expressed  by  the 
followiqg  theorem:  Let  r  lie  the  periodic  time  of 
an  infinitcelmal  satellite  which  would  revolve 

about  the  earth  close  to  the  eqii.itor  (n»-«uming 
no  atmospheric  resistance).  Iliea  the  theorem 
asserts  that 

where  T  Is  the  ratio  of  the  circumference  to  the 
diameter  of  a  circle.  The  value  of  r  is  1  hour, 
24  minutes,  and  20.0  seconds.  8ee  AMfWMmieat 
jQurmU  Vol.  XVJII.,  No.  16. 
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tbough  too  minate  to  be  appreeiable  in 
waah  intemh  as  arc  known  to  human  his- 
tory, must  eortainly  become  eoT!«i<l"rable  in 
the  ouurse  of  terrestrial  hit>tur>.  Thus, 
the  eoDtnetkn  ni  the  earth  due  to  seenlftr 
loflB  of  heat  tends  to  shorten  the  day»  while 
accumulations  of  meteoric  dust  and  tidal 
friction  tend  to  It  ri'rthen  it.*  There  ex- 
ists also  a  graver  source  of  disturbance  in 
the  slow  rising  and  sinking  of  the  crust  of 
the  earih  in  dilTerent  latitudes  so  often 
pointed  out  by  geolo^sts.  Such  move- 
ments are  only  partly  compensating  in 
their  effects  on  the  day,  and  it  seems 
highly  probable  that  they  may  eanse  irr^- 
ularities  amounting  to  a  few  seconds  in  » 
.  c»'n(ury  without  entailiiif?  any  noti  worthy 
tiuctuations  of  the  relative  positions  of  the 
land  and  sea.t 

It  appears,  then,  that  our  time  unit  is  the 
I(>ast  st-able  of  the  three  fundamental  units 
and  hen<'f>  the  most  in  need  of  checks  on 
its  stability.  Various  other  standards  of 
time  have  been  proposed,  bat  none  of  them 
meets  the  reqmsiteB  of  permanency  and 

•I  have  di'fftt'ieed  thn  rfTr<ts  of  secular  rtx^l 
inn  and  meteoric  du^l  on  ttic  length  of  the  day 
in  a  pii|>cr  piiblifthed  in  the  Anironomical  Jommol, 
V<il.  XXI.,  No.  22,  July,  1»01.  From  thin  paper 
it  appears  that  the  ehnn^  in  length  of  the  day 
from  iivculiir  cooling  ntnnot  be  pereeftiblfl  during 
any  such  brief  interval  as  that  of  bUBUUi  hit* 
tory  (twTnlT  centtirieii,  »ny)  ;  bat  that  in  the 
eouriM!  of  roniplcte  cooling,  or  in  a  million  million 
years,  a«y,  the  change  in  length  of  the  day  may 
anomit  (o  nuoeh  ae  six  per  oent.  of  Its  oiigtnal 
lengtli. 

From  the  same  paper  it  appears  that  accumu- 
tatlone  of  meteorie  diiat  wtll  only  b^ia  to  bo 

perceptible  in  their  effect-'  on  the  length  of  the 
day  when  the  process  of  secular  cooling  has  been 
substantially  completed.  In  a  rabeequent  mioi- 
ber  of  the  Astronomical  Journal  (Vol.  XXII, 
No.  11),  Dr.  G.  Jubuatone  Stoney  has  shown  that 
if  the  compression  prddnced  by  a  layer  of  meteoric 
duai  ie  taken  into  aMonot  tlio  effect  will  ba  atiU 
lem  tlwB  tliat  just  IndlMted. 

t  '^(  c  '  ^[nthematical  and  Physical  Papers  of 
Lord  Kelvin,'  Vol.  lU.,  pp.  Cambridge 
Uaifwrtitgr  Preei^  Londoo,  1B9Ql 


avallabiti^.    The  interests  of  astronom- 

ical  science  especially  demand  that  efforts 
be  made  to  find  in  the  solar  sy^t'-in  ^>mQ 
better  timekeeper  than  the  earth.  I'ubai- 
bly  the  fifth  aatdlite  of  Jupiter  may  serte 
as  a  eontrol  on  the  oonstani^  of  rotation  of 
the  earth. 

Turiiiii';  now  to  a  consideration  of  the 
more  complex  quantities  which  are  ex- 
pressed in  teims  of  length,  mass  and  time^ 
we  enter  the  boundless  fields  of  physical 
science  in  whi<'li  ^iif^asurompnt  and  oalcular 
tion  have  reveuled  tu  us  all  raug<^  of  mag- 
nitudes from  the  vanishingly  small  to  the 
indefinitely  large.  It  is  in  these  fields  that 
we  learn  something  definite  conomning  the 
litnitations  of  our  8ens*»R;  for  while  meas- 
urements alone  carry  us  but  a  little  way 
along  lines  of  researdi,  caknlation  die* 
eloaes  not  only  the  unseen,  but  also,  in 
many  cases,  phenomena  which  are  quite 
beyond  the  reach  of  any  direct  sense  per^ 
ception.* 

To  begin  with  quantities  near  the  lower 

limit  of  determination,  think,  for  a  mo- 
ment, what  is  goinp  on  in  tlie  air  whifh  for 
the  present  is  the  main  medium  of  commu- 
nieatiott  between  ubl  No  one  has  ever  seen 
the  partieles  of  the  atmosphere  in  the  sense 
that  have  all  seen  the  pai^icles,  or  cor- 
puscles, of  the  blood.  Hut  we  probably 
know  more  about  the  molecules  of  gases 
than  we  do  about  blood  oorpuseles.  ^y 
actual  count  it  is  known  that  there  are 
four  to  six  millinns  of  the  latter  in  a  cubic 
millimeter;  and  with  equal  definiteness 
ealcttlatioQ  shows  us  that  there  are  about  a 
million  million  millioa  moleeoles  in  a  enbie 

*The  reader  may  be  referred  to  a  very  inatrae- 

five  i>.ipcr  by  Dr.  G.  Johnttone  Stoney  entitled 
'.Survey  of  that  Part  of  the  Range  of  Natoitfi 
Operationt  wUdi  Man  ia  Oompetent  to  Study.' 

Scientific  Prr>ccedin(i.i  of  the  Royal  Dublin  S<j- 
cicty,  \ol.  IX.,  Xo.  13,  Philoaophical  Uagaziwe, 
Fifth  Series,  No.  294,  November,  1899;  publisbed 
alio  in  Jtmpori  of  amithmtmun  ImiUhMom  for 
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millimeter  of  the  air  around  us.  Notwitli* 
standing  tfaift  apparantly  mmdaA.  aiMin- 
blage,  tlie  individual  molecules  mom  abont 

in  the  liveliest  inannor,  their  average 
spppd  hiding  alxnit  five  hundred  mctera  per 
second,  and  this  in  spite  oi  the  fact  that 
the  average  loogth  of  an  unimpeded  joor^ 
nej  IB  barely  visible  by  the  aid  of  the  best 
niifro??copes.  Each  molecule  must  there- 
fore collide  with  its  neighbors  astonish- 
ingly often,  the  encounters  occurring,  in 
f  aet,  abont  five  titoasand  million  timee  per 
Moond* 

More  surprising  still  than  the  proper- 
ties of  assemblages  of  molecules  forming 
gases  axe  the  properties  of  fbe.  individual 
molecules,  eepeeialljr  iriien  they  are  made 

up  of  two  or  more  atoms.  Such  miniature 
systems,  euiii|)arable,  probably,  in  com- 
plexity with  the  Martian  and  Jovian  sub- 
sjrstems  of  the  solar  agnrtem,  exhibit  de> 
grces  of  eonstaney  which  rival  the  invaria- 
blcncss  of  the  fixed  stars  themselves.  This 
is  particularly  the  case  with  their  rates  of 
vibration  as  discl<^d  by  the  spectroscope. 
These  rates  afford  one  of  the  most  delieate 
tests  of  the  properties  of  matter,  whether 
it  is  found  on  the  earth  or  on  the  most 
distant  star;  and  yet  the  vibrations,  which 
reeur  with  a  regularity  equal  to,  if  not  sur- 
pssnng,  the  legulaiity  of  the  rotation  of 
the  earth,  are  executed  at  the  rate  of  some 
hundnds  of  millions  of  millions  {)er 
second. t    Herein,  perhaps,  \ve  may  find  a 

•See,  for  eumplcb  'TIm  Kinetic  Tlieory  of 
OftBcs,'  by  Dr.  Oalwr  Bmil  VUifm,  timiislRted  ky 
RoWn  K.  lutynea,  Longmans,  Orecn  and  Cft, 
Xew  York,  1809. 

tThe  number  of  Tibntione  per  second  cor  re 
spending  to  any  gncn  wave  lonffth  of  'in''*^  ■"ly 
be  easily  computed.  For  the  velocity  of  light 
Is  about  90M0S  kilonwten,  or  S  X  10**  nieron 
prr  fitscirni,  and  tliis  tlhided  by  th^  wave-length 
in  qiiLoiion  gives  tl^e  number  of  vibrations  per 
second.  Thua  the  average  wave-length  of  the 
cadmium  rays  used  by  Professor  Michelson  (cited 
aboTe)  is  about  half  a  micron.     The  material 


fosmic  unit  of  time  as  well  as  a  posmic 
unit  of  distance,  though  both  appear  to  be 
ineonveniently  small  for  terrestrial  pur* 

poses. 

But  tlie  smaller  bodies  of  the  universe 
do  not  end  with  molecules  and  atoms  of 
gases,  lieoent  investigations  point  to  the 
conclusion  that  thwe  is  another  order  of 
bodies  of  much  smaUor  dimensions  and 
possessin*?  still  more  wonderful  properties. 
These  have  been  called  corpuscles.*  Their 
dcnsitgr  is  only  sbout  one  thoossmltii  ss 
great  as  that  of  the  lightest  gas,  hydrogen; 
tliey  are  freely  yiven  off  by  several  of  the 
so-called  radio-active  substances;  and  Ihey 
move  about  with  speeds  of  the  same  order 
ss  the  veloeity  of  light  It  appears  not  inu 
[irobable  that  they  play  a  most  important 
role  in  coamic  as  well  m  in  terrestrial 
physics,  and  the  amount  of  attention  being 
given  to  them  justifies  the  hope  that  their 
study  may  illuminate  many  obseure  cor- 
ners in  the  realm  of  molecular  science. 

Passin?  per  saltum  from  the  smallest 
measureable  and  calculable  quantities  to 
those  with  whidi  we  hsve  an  every-day 
familiarity  I  would  direct  your  attention 
to  the  great  number  of  articles  of  commerce 

MMirees  el  thssa  njn  mmk  vibrate^  tpbevciofib 
nhont  six  huQdied  biUUm  million  tiims  per  9U> 

oiui. 

*  .See  a  paper  by  Professor  J.  J.  Thomson,  'On 
l'.<Hlit'»  Sniiiltcr  than  Atoms,*  Popular  8eime§ 

Monthly,  August,  1901. 

S«o  also  a  paper  by  Professor  John  Cox  on 
'  Comets'  Tails,  tbe  Oomiu  and  the  Aurora 
Boraalis,'   Fopular  Seienee  Monthly,  January, 

1902. 

A  fact  of  great  interest  in  connection  with  the 
^rpatde*'  eaoMeni  In  tbeee  two  papers  is 

tlie  repulsion  of  light  iinpinginfr  on  Ixxlieri,  the 
amount  of  which  has  been  actually  measured  re- 
oently  by  wverml  obsemn.  TUs  repuIsiaB  be- 
tween the  sun  and  the  earth  i'^  very  prrat, 
amounting  to  about  a  hundred  million  million 
dynes;  but  the  gravitational  atiraeiioa  between 
t)iese  bodies  is  about  forty  million  BiUiOtt  timet 
as  gr««t  as  that  repulsion. 
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which  arc  now  weighed,  measured  and 
rated  with  preidnon  and  aold  at  a  ooat 
which,  a  half  century  ago,  would  have  been 

tlirmtrht  quite  impossihlo.  Standard  yards, 
meters,  pounds  nud  kil(>^,'rams,  aud 
pocket  time-pieues  that  will  run  wiliiiu  a 
few  aeeotkda  par  day,  are  available  at  prioea 
within  the  reach  of  all  who  need  them. 
Scn-ws  and  scre-w  <?ann:es  w  hich  will  easily 
measure  a  hundredth  of  a  millimeter  (or 
four  ten  thouaaadtt*  of  an  ineb)  are  arti- 
eles  of  trade;  beantifttlly  tme  q»hereB  of 
steel  or  bronze  may  be  had  for  a  few  centJi 
each;  helical  springs  of  the  finest  stctl  und 
of  remarkable  unifomiity  are  sold  iur  a 
dollar  a  doatm;  while  artidei  like  wire, 
tubing,  sheet  niotal,  and  an  indefinite 
variety  of  tools  and  machinery  are  made 
with  a  degree  of  perfection  and  at  a  cheap- 
ness of  cost  which  would  have  been  re- 
garded aa  quite  nnattainaWff  by  the  f oand- 
era,  for  example,  of  the  New  York  Academy 
of  Sciences.  The  ready  availid/ility  of,  and 
the  constant  demand  for,  all  theae 
prodneta  to  meet  the  daily  needa  of  the 
complex  eivtliaatlon  of  our  time  affbrda  a 
sufficient  answer  to  him  who  would  qnes- 
tion  the  efforts  spent  in  attaiuni!,'  those 
products  or  the  efforts  applied  iu  subject- 
ing new  objeeta  of  atudy  to  the  rigorooa 
testa  of  meaanrement  and  calenlation. 

But  the  prinfipli's  of  mpasnrrracnt  and 
calculation  are  not  limited  in  their  appU- 
eation  to  external  objects,  or  to  the  prop- 
ertiea  of  what  we  are  aometimea  pleaaed  to 
call  'gross  matter.'  They  apply  equally 
aptly  in  many  ways  to  man  himself,  and  it 
ia  clear  that  with  advancing  civilization  we 
may  confidently  expeet  each  application  to 
he  greatly  extended.  While  we  have  not 
yet  atlalnod  fdnnula.s  whit^h  will  compre- 
liend  the  vagaries  of  the  individual,  wc 
have  many  formulas  which  will  accurately 
ezpreaa  the  reaaltant  of  tiioae  vagariea  aa 
manifeated  in  racial  "^jrpo-  insur- 
ance company,  for  eiample,  may  not  assert 


at  the  beginning  of  a  year  that  any  indi- 
vidual of  ten  tfiouaand  men  of  the  aane 
claaa  will  die  within  the  year,  but  it  mqr 

assert  with  practical  certainty  that  a 
definite  number  of  this  class  will  die  within 
the  year.  Such  '  facts  and  figures'  are  trite 
enongh,  ol  eonne,  bat  what  we  eommoidy 
fail  to  aee  and  appreciate  is  the  solid  basis 
on  which  they  rest,  and  how  greatly  it 
would  be  to  our  advantage  to  extend  the 
same  aort  of  reaaoning  that  baa  built  up 
great  qretema  of  fire  and  life  insurance 
into  other  departments  of  human  affairs. 
Most  people,  I  fear  we  must  iufer,  are, 
like  Thomas  Carlyie,  still  seolfers  at  statis- 

ties,  and  few,  even  of  the  edneated,  have 

any  adequate  conception  of  the  order  which 
the  principles  i  f  j  n»bability  will  brincr  out 
of  the  apparent  disorder  of  statistical 
data. 

Of  the  larger  objeeta  of  the  univetae  to 

which  measurement  and  calculation  have 
been  applied  with  success,  the  earth  ca«;ily 
surpasses  all  others  in  interest  and  impor- 
tanoe.  So  great  has  been  this  aoooeaa  that 
one  may  aawtt  tiiat  wa  know  more  of  Hie 
enrth  than  we  do  of  any  other  body  to 
which  seienoe  lias  driven  attention.  Its 
size,  its  shape,  Uie  amount  and  arrangement 
of  its  mass,  its  magnetic  propertiea,  ita 
qKWda  of  rotation  and  translation,  its 
precession  and  nutation,  and  the  lately  dis- 
covered wabbling  of  its  axis  of  rotation  ar- 
all  known  with  a  d^niteneaa  whidi  ia  truly 
anrprunng  when  one  eonaiden  ita  magm- 
tude  and  the  degree  of  complexity  of  thost' 
properties.  That  the  eiglit  thousand  miles 
iu  its  diameter  should  be  known  within  a 
few  hundred  feet,  that  the  two  hundred 
millions  of  square  mihs  in  its  surface 
should  he  known  within  a  few  hundnxl 
square  miles,  or  that  the  acceleration  of 
gravity  at  any  point  on  its  surface  should 
be  known  vritlnn  a  few  millimeten  per 
second  per  second,  are  reeolta  little  short  of 
marvelous  when  one  reflects  that  they  have 
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all  been  attained  withia  the  brief  interval  of 
two  hundred  and  fifty  years.  It  would  be 
quite  wj-ong,  however,  to  consider  these 
achieveuieuts  of  geodesy  as  marvelous  from 
the  point  ol  -view  of  Mienee.  Tluj  are, 
rather,  just  such  results  as  penlatent  sci- 
entific investi;?ation  has  always  produced, 
and  such  as  we  may  safely  predict  will  be 
anlf oimly  prodoMd  ligr  pendetent  aeientifie 
inTestigatioii  in  the  fatore.  The  dement 
of  the  marvelous  comes  in  only  when  one 
takes  account  of  the  fact  that  these  grand 
results  were  attained  by  a  very  small  nuiu- 
ber  of  men,  moeUy  menben  of  aeademiea, 
struggling,  like  our  own,  to  mahltain  an 
existent-e,  iii  whose  work  the  general  pub- 
lie  took  Utile  interest,  and  whose  names, 
even  now,  are  mneh  lesa  known  than  the 
namea  of  the  obaeore  philoaopherB  and  the 
obscene  poets  of  antiquity. 

Geodesy  is  undoubtedly  the  mo*5t  ad- 
vanced of  the  sciences  in  which  measure- 
ment and  ealenlation  have  attained  a  high 
order  of  eertainty.  It  has  made  modem 
commerce  possible,  and  it  seems  destined 
to  play  a  still  more  important  role  than  it 
has  hitherto  in  the  advancement  of  terres- 
trial affairs.  It  haa  also  made  modem 
astronomy  possible,  for  eertainty  of  its 
data  enables  us  to  measure  not  only  the 
dimensions  of  the  solar  system,  but  also  th<3 
approximate  dimenakma  of  the  visible 
universe. 

Not  less  important  tn  the  profrress  of 
science  and  to  the  geuerai  advance  in 
human  enlightenment  are  the  achievements 
of  the  allied  seience  of  geology.  Iteannot 
hoaat,  aa  yet,  like  geodesy,  of  a  high  degree 
of  precision  in  measurement  and  calcula- 
tion, for  it  deals,  in  general,  with  phenom- 
ena which  have  not  yet  been  reduced  to 
simple  laws.  Bnt,  on  the  other  band,  its 
subject-matter  is  more  obvious  and  tangi- 
ble, and  it  appeals  tberpfore  more  forcibly 
and  continuously  to  the  average  mind.  No 
aeienoe  seems  eomparable  with  geology  in 


the  completeneas  with  whidi  its  histor  y  and 
its  main  processes  are  contained  in  the 
subjects  and  objects  of  investigation. 
Whoeo  would  read  the  story  of  the  earth's 
erust  wHI  find  it  written  and  illustrated  in 
infinite  detail  in  the  rodES  themselves.  No 
vi\id  or  perfervid  ima|r>nation  of  the  his- 
torian has  concealed  the  facts  or  misinter- 
preted their  sequence ;  they  are  all  recorded 
with  a  tmthftthDesa  Uiat  diamee  the 
straightest  human  testimony  and  with  a 
jiermanency  which  permit.s  comparison  and 
verification  in  endless  repetition. 

Geology  illustrates  more  dearly,  perii^M, 
than  any  other  science  the  value  of  meaa> 
urement  and  calculation  when  the  order 
only  of  the  quantity  sought  can  be  attained. 
The  determination  of  the  fact,  for  example, 
tiiat  nothing  short  of  a  million  years  is  a 
.suitable  time  tinit  for  measuring  the  age 
of  the  earth,  was  an  achievement  whose  im- 
portance can  hardly  be  overestimated  i 
indeed,  onr  raee  may  yet  require  decades, 
if  not  centuries,  to  appreciate  its  fall  sig^ 
nificance,  for  in  spite  of  the  great  advances 
in  our  times  it  appears  probable  that  not 
one  in  a  thousand  of  the  good  people  with 
whom  we  live  realises  how  profoundly 
definite  acceptance  of  aodh  a  fact  moat 
modify  thought. 

A  criticism  which  the  devotees  of  the  , 
so-ealled  hnmanistie  kaniing  often  apply 
to  sudi  matters  of  fact,  and  whieh  is  still 
occasionally  accepted  by  men  of  science, 
helps  us  to  see  llie  absolute  need  of  count- 
less recurrences  to  the  evidence  so  well  ex- 
hibited in  the  erost  of  the  earth.  "Ah!" 
says  the  humanist,  "I  observe  that  the 
physicists  and  the  geologists  do  not  aprrcc 
on  the  age  of  the  earth.  Some  say  it  is 
ten  million  years,  others  that  it  cannot  be 
more  than  two  hundred  million  years,  and 
others  that  it  <»nnot  be  less  than  a  thou- 
sand million  years.  I  conclude,  therefore, 
that  so  long  6»  your  doctors  disagree  in  this 
manner,  we  may  eontinne  to  aoeept  the  age 
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reomded  in  oar  aacred  books."  Thm 

easy  is  it  to  mistake  the  order  of  a  4]naD- 
tity  for  the  quant ity  itself. 

When  we  pass  from  terrestrial  limita- 
tiona  to  eel«Btial  phenoniena  the  field  for 
meaaurement  and  caletilatioii  is  iiTunenaely 
enlarjrcd,  though  tlic  results  attainable  are 
less  easy  of  ready  appreciation.  The 
Jovian,  the  Satumian  and  thft  Martiaii 
mbBystenia,  which  have  been  pretty  thor- 
oughly explored  by  the  observer  nnd  the 
computer,  present  to  us  the  fyi^e,  appar- 
ently, not  only  of  the  solar  system,  but  of 
the  galaxy  of  flyatenw  within  teleaeopie 
'View.  And  the  surveys  of  the  heavens  now 
in  pro'^TCss  indimte  likewise  that  isolated 
stars  are  the  exception  rather  than  the 
rule,  and  that  the  visible  stars  are  gener- 
ally attended  by  one  or  more  aatellitea, 
which  are  probably  oftener  dark  than 
bright  bndio«t.  Visual  and  phntntrraphie 
measurcmenta  have,  in  iact,  united  in  re- 
cent yean  in  the  demoDBtration  that  tiie 
number  of  material  bodiea  in  the  nnivem 
is  enormously  greater  than  we  have  hith- 
erto imagined.  Here  a-trairi,  however,  as 
in  Uie  case  of  the  geological  phenomena 
Jnat  referred  to,  we  muat  be  content  to  a 
great  extent  fur  the  present  With  a  knowl- 
edge of  tlie  order  of  the  quantities  meas- 
ured  and  calculated.  But  to  be  able  to 
State  what  is  the  order  of  the  distances 
whieh  separate  the  fixed  stars  from  one 
another,  the  order  of  the  volutne  of  the 
visible  univerN(\  the  order  of  the  quantity 
of  mass  in  that  volume,  and  the  order  of 
the  time  unit  requisite  for  the  expression 
of  the  historical  suoeession  of  odestial 
events,  wenr;  little  short  of  a  stupen- 
dous contributiou  to  knowledge  when  one 
reflects  on  the  obstacles,  material  and  in  lei 
leetual,  that  have  stood  in  the  way  of  ita 
attainment. 

The  distances  a^ninder  («f  the  .stars  are  so 
great  that  the  hundred  and  ninety  odd 
milliona  of  miles  in  the  diameter  ni  the 


earth's  orbit  about  the  sun  make  an  in- 
ponveniently  small  base  line  for  the  mcti»- 
urenient  of  the  len.st  of  those  distanees  and 
a  hopeletssly  inadequate  one  for  the  ro^- 
urement  of  the  greatest  of  them.  It  would 
appear  more  fitting,  in  fact,  to  express  audi 
distances  indirectly  in  the  number  of  yean 
it  takes  light  moving  at  the  rate  of  300,* 
000  kilometers  per  second  to  trsvune  then. 
Assuming  with  Lord  Kelvin  that  the  via- 
ble universe  is  comprised  within  a  spherp 
whose  raditis  is  equal  tn  the  distance  of  a 
star  whose  parallax  is  one  thousandth  of  « 
second,  this  distance  would  require  lig^t 
about  three  thousand  yearn  to  paaa  over  it, 
wliile  the  average  dif?tanep  asunder  of  the 
visible  stars  is  considerably  le^,  but  still 
of  the  same  order.  Lord  Kelvin  has  shown 
also  in  a  profound  mathematieo-physiesl 
investigation  recently  published*  ifow  we 
may  assign  limits  to  the  amount  nf  mass 
in  the  visible  universe.  It  appears  from 
this  investigation  that  there  are  amn^hing 
like  a  timiBand  million  maasea  of  the  mag- 
nitude of  our  sun  within  that  universe. 
The  figures  for  this  amount  of  ma.«?s  have 
little  meaning  to  most  of  us  when  expressed 
in  ordinary  nnita.  The  mass  of  the  earth, 
for  example,  with  its  6,000X10^*  metric 
tons.f  is  a  mere  trifle,  for  the  sun  has 
about  327,000  times  as  much  mass  as  the 
earth.  The  mass  of  the  sun  therefore  w 
the  obviouslly  ocmvenient  unit  in  this  case; 
and  «i0  have  only  to  ima^'ine  our  solar 
system  surrounded  by  a  thousand  million 
Kueh  suti-s  eaeli  m  all  probability  attended 
by  a  group  of  planets,  lo  get  a  auiBdentljr 
dear  idea  of  the  quanti^  of  maaa  within 
visual  range  of  cor  relatively  insignificant 

*'Ot  Ether  nnd  flrnvilnf iotial  Mriftfr  through 
inliiiiJe  8|Mct!,'  riniosophical  Magazmr,  August, 
IBOl.  'On  the  CluKtcrinf;  of  Or«vit«tioB«l  Mat- 
ter ia  any  Pftrt  of  th«  Univenc^'  tfvlwt,  7oL 
«4,  No.  IMO. 

t  The  metric  ton  of  1,000  kUograms,  or  2.20> 

pounds,  U  about  th*  MB*  as  oar  *  long  t4» '  of 
2,240  pounds. 
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terratml  abode.  And  the  time  scale  for 

the  varied  events  wlii^h  take  j)laco  in  the 
interaction  of  tlu-se  millions  of  s\ins  is  nut 
less  imposing  wlieu  expressed  in  familiar 
terms.  A  miUion  years  is  the  smallest  unit 
Boitahle  for  estimating  the  history  of  a  star, 
although  the  record  of  that  history  is  trans- 
mitted to  us  through  the  interstellar  medi- 
um by  vibrations  whose  period  is  ao  brief 
aa  to  almost  eaeape  deteetioiL 

Measurements  and  calculations  have  tliua 
made  known  to  us  a  range  of  phenomena 
which  is  limited  only  by  our  sense  percep- 
tions, sharpened  and  supplemented  by  the 
refinements  of  muthematical  analysis.  In 
space  anrl  mass  r«  liitions  these  i>henomena 
exhibit  ail  gradations  fi*oni  the  indefinitely 
small  to  the  iudctiuitely  large ;  and  iu 
time  they  point  baekward  to  no  epoch 
which  may  be  cnlK  d  n  beginning  and  for- 
ward to  no  ppoeh  which  mny  he  called  an 
end.  Dealing  chietly  with  tiiose  aspects 
of  phenomena  wMch  possess  permanenoe 
and  continuity,  or  at  least  a  pennanenee 
and  a  conlinuity  compared  with  which  all 
human  att'airs  appear  ephemeral  and 
fleeting,  mcasurenieut  and  calculution  tend 
to  raise  man  above  the  level  of  his  environ- 
ment. Tliey  bid  liiin  look  forward  aa  well 
as  backward,  and  they  assure  him  tliat  in 
a  larger  study  of  the.  universe  lies  bound- 
leas  opportoni^  for  his  improvement. 

But  while  that  sort  of  knowledge  whieh 
has  been  reduced  to  quantitative  (•xf)n'H.s!nn 
has  done  more,  probably,  than  all  else  to 
disclose  man's  place  iu  and  his  relations 
to  the  rest  of  the  univerae,  it  would  ap« 
pear  that  mankind  makes  relatively  little 
use  of  this.knnwledge  and  tliat  we  are  not 
yet  ready,  m  a  race,  to  replace  the  indefi- 
nite by  the  definite  even  wherein  such  sub- 
stitution is  elearly  praetieable.  It  is  a 
curious  and  a  puz/ling,  though  perfectly 
obvious,  fact  that  tnaiikind  a  whole 
lives  less  in  the  tiiou.:lii  of  the  present  than 
in  the  thought  of  tlu;  pa.st,  and  that  as  a 


race  we  have  far  more  rcRptct  for  the 
mjihs  of  antiipiiiy  than  we  liave  for  the 
certainties  ol  exact  science.  Uur  ships,  for 
example,  are  navigated  with  great  success 
by  aid  of  the  sextant,  the  chronometw, 
and  the  nautical  almanac;  but  what  com- 
pany would  dare  set  Friday  as  the  day 
for  beginning  the  transatlantic  voyage  of 
a  pasaenger  steamert  From  time  imme- 
morial tradition  has  dominated  reaaon  in 
the  Muisses  men.  Each  age  has  lived, 
not  in  the  fidl  possession  of  llie  best 
thought  available  to  it,  but,  rather,  under 
the  away  of  the  thought  of  some  preceding 
age.  We  are  assured  even  now,  by  some 
eminent  minds,  that  the  highest  sources  of 
light  for  us  are  nearly  all  found  iu  the  dis- 
tant past;  and  a  few  go  so  far  as  to 
asaert  that  modem  aeienoe  ia  merely  f  ur- 
hishing  up  the  half-lost  learning  of  ages 
long  gone  by. 

The  work  of  academies  and  other  scien- 
tific organizaticms  ia  therefore  nowhere 
near  completion.  Great  strides  toward  in- 
tellecfual  emancipation  liave  1>een  made 
duritif^  recent  times,  but  tlu'y  have  served 
only  to  enlarge  the  field  for,  mid  to  increase 
the  need  of,  that  sort  of  knowledge  whieh 
ia  permanent  and  verifiable.  Measurement 
and  calculation  have  furnished  an  inval- 
uable fund  of  such  knowledge  during  the 
two  centuries  just  past,  and  we  have  every 
reason  to  anticipate  that  they  will  furnish 
a  still  more  valuable  contribution  to  such 
knowledge  in  the  oenturieg  to  come. 

11.  S.  Woodward. 

CoLniiBiA  UNiysBsirr. 


'  NATVHAL  UlSTORi,'  '  (EOOLOQY  '  OR 
*STB0L00r»t 

A  STUDT  of  rec^  titerature  reveals  the 
ftust  that  zooloffsts  are  much  in  need  of  a 
satisfactory  technical  terra  for  animal  be- 
havior and  the  related  subjects  which  go 
to  make  up  what  is  variously  known  ius 
'natural  history,'  'oecology'  and  'biology' 
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in  the  r^'stricit'd  (icnaaii  8en.s(\  The  need 
i.s  alH«»  apparent  in  recent  disciuwions  in 
ScifiNCB.  Ab  the  number  of  worken  in 
the  field  above  indicated  is  rapidly  inereaa* 
iritr.  nny  nttcmpt  to  fix  the  terminology,  if 
at  all  £ea>iil)ii',  is  certainly  timely.  In  the 
opinion  of  the  writer  all  the  terms  above 
mentioned  are  open  to  aerioua  objeeUon 
and  should  be  avoided  at  lesst  \sj  soologists 
who  use  the  English  laiifninirp. 

Most  objectionable  is  the  term  'natural 
history'  on  accoont  of  the  number  of  its 
connotations.  Not  only  may  it  be  undw- 
st^xid  to  include  eveiything  from  miner- 
alogy to  anthropolncy  and  ethnnlo^ry.*  but 
even  its  more  special  meanings  arc  most 
confuainis.  To  eouvlnee  mueselvea  of  the 
truth  of  this  statemait  we  need  go  no 
further  than  the  wTitings  of  Huxley.  In 
im  well-known  essay  'On  thf  Rdneational 
Value  of  the  Natural  History  .Sciences' 
(1854)  and  the  'Study  of  Biology'  (1876) 
he  nses  the  term  as  iqmonymous  with  'biol- 
ogy.'  After  tracing  the  introdnetion  of 
the  word  'biology'  to  Lamarck  and  Tre- 
viranust  he  says  (p.  268):  "That  is  the 
origin  of  the  term  'bi<dogy'  and  that  is 
how  it  has  come  about  that  all  dear  think- 
ers and  lovnrs  nf  consistent  nomenclature 
have  substituted  for  the  oid  confusing 
name  of  'natural  history'  which  has  con- 
veyed M>  many  meanings,  the  term  'biol- 

*Conf.,  e.  g.,  I^eunia*  'N«turp«»sebicht«'  and 
Woods'  'Natural  History  of  Man.' 

t  Ineidentally  it  may  be  remarked  that  th«  nae 
of  this  tern  to  eorer  both  botany  and  nMlogy 

appears  to  be  older  than  Huxley  and  other  recent 
writers  have  aupposod.  According  to  Father 
B.  WaniBanii  S.J.   (*IHo1of^e  oder  Ethola|r*e^ 

liii'l.  C- <it,,i!hi,  T!.l.  21.  Xo.  12,  1001,  p.  392  i  who 
can  writ«  with  authority  on  this  question,  the 
word  was  med      th«  Mhoolmen:   "  Ariatotclian 

scholastic'.      rli».i^;ii,itcft      (111-      >^ll^\\      of  living 

beings  as  '  biology.'  The  '  Viologia  inferior ' 
treated  of  or|^i«  hmmm,  animal  and  pfaut  Ufej 

till'  *  l'lnl<<^:^'H  oii|M-rior '  of  the  pqrohio  life  of 

mnn  and  auimala,"  etc. 


ogy.'"  Nevertheless,  in  the  introduotion 
to  bis  little  elasrie  on  the  erajrfldi  (p.  4} 
he  speaks  of  "that  aecmrate,  but  neees> 

snrily  iih  i  mph  tf  and  unmethodized  knowl- 
edge which  is  iiiuliiNtond  by  'natural 
history.'"  To  this  subject  he  devotes 
the  epeniug  chapter  of  the  work  above 
mentioned,  and  it  is  clear  that  he  uses 
the  term  in  one  or  hoili  nf  two  s<»n«««8: 
first,  to  designate  an  historical  or  phyletie 
stage  in  the  development  of  biologiosi 
seienee,  and  second,  ss  the  name  of 
a  special  discipline,  which,  though  the 
oldest  of  all  the  biological  di'Jfiplines,  still 
survives  and  desen'es  to  be  cultivated. 
In  view  of  this  mtiltiplicity  of  meanings,  it 
would  certainly  be  most  expedient  if  we 
could  restrict  the  term  'natural  historj''  so 
that  it  would  apply  only  to  certain  histor* 
ical  aspects  of  zoology  and  botany. 

The  origin  and  nae  of  the  term  'oeoology' 
are  well  known.  It  was  first  introdaced  by 
Ilaeckel  in  his  'ripnerellf»  Morphologic' 
Vol.  II.,  pp.  235,  236)  as  Pn^fe^srT 
Jieswoy  bus  stated*  and  not  as  Dr.  Bather 
suppoR^f  in  the  '  NatSrliehe  Seh^fungs- 
g(>8chichte,'  nlthouf^  a  more  expanded 
definition  of  tlu'  term  occur*?  in  the  various 
editions  of  this  wurk  and  in  tho  'Anthro- 
pogenic.' It  should  be  noted  that  in  the 
work  just  mentioned  Haeckel  distiagoisbed 
accurately  between  ' (ecology'  and  'ehorol- 
ogy.'  including  both,  evidently  as  coordi- 
nate subjects  under  his  third  ('relational') 
subdivision  of  physiologj'.J  The  term 
*aecology/  thus  originslly  proposed  by  an 
eminent  soologist,  has  been  adopted  by  the 

•  S<  lEXCE,  Vol.  XV.,  No.  380,  p.  593. 

t  SoiE.NCE,  Vol.  XV.,  No.  384,  p.  748. 

t  Dr.  Bather  Btigmatizcs  those  who  OM  flw 
term  'chorology'  as  'pedants,'  orerlookinj^'  the 
fact  that  we  are  not  in  the  habit  of  applj-ing 
this  name  to  Haeckel  and  Huxley,  both  ol  ivfaofli 
muat  haTc  found  the  word  decidedly  SKire  eoft' 
cfie  and  eaphonloue,  and  thetcf^re  batter^  than 
•zoogeography,'  '  phytogeegraphy '  or  evca  'geo- 
graphical distribution.' 
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botanists,  its  spelling  has  been  altered,  ap- 
parently irith  no  other  gain  tban  thai  of 
saving  a  letter,  or  ratfaar  part  of  a  letter, 

and  the  meaning  has  often  been  modified 
till  it  is  almost  equivalent  to  'ehorology,' 
or  at  any  rate  '  chorological  tccolog}'. '  And 
now  the  aoologiats  are  reqppn^riating  this 
term,  modified  qwUing,  meaning  and  all,  in 
a  manner  which  reminds  one  of  the  case  of 
the  good  old  German  word  'Faltstuhl' 
(Eng.  faldstool)  which  was  boggled  by  the 
French  to  '  fiautenil  *  only  to  be  again  re- 
appropriated,  with  much  unction,  in  its 
nnrceo;^niz<'(l  foriu  by  both  English  and 
Germans.  It  seeius  to  the  writer  that  it 
would  certainly  be  expedient,  not  to  say 
generom,  for  the  aoologiats  to  leave  the 
botanists  in  undisputed  possessimk  the 
term  'u?colt^'.'  especially  as  they  seem  to 
set  some  store  by  it.  For,  in  the  first 
place,  the  term  was  not  a  very  happy  one 
to  hegin  witii,  no  matter  how  we  interpret 
the  u.'xof  part  of  the  word.  Haeckel  in- 
tended it  to  mean  something  like  the  econ- 
omy of  nature  ('die  Lehre  vom  Natur- 
hanshalte  *),  but  one  is  at  first  inelined  to 
nndantand  it  as  referring  merely  to  the 
habitat,  or  ovpn  to  tho  dwelling  or  nest  of 
an  organism.  This  sense,  in  whicli  it  has 
been  understood  by  Wasmann  {ioc.  cit., 
p.  892)  and  taany  other  aoologiats,  not  to 
mention  botanists,  is  too  narrow  for  the 
purpose  we  have  ia  view,  as  will  appear 
from  the  sequel. 

Ever  since  the  botanists  adopted  the 
word  '(scology'  and  applied  it  to  the  im- 
portant .subject  which  they  are  exploiting 
with  such  zeal  and  profit,  there  has  been 
comment  to  the  eflfect  that  the  zoologists 
have  been  unduly  neglecting  a  verj'  prom- 
ising provinee  of  their  eeienee.  This  eer* 
tainly  involves  some  miaeoneeptions.  The 
zoologists  have  perhaps  distinjrnishpd  some- 
what more  rigidly  than  their  botanical 
Inrethren  between  'ehorology*  and  the 


proper  prm  iiicy  of  '  cecologj','  and  in  both 
of  these  subjects  work  worthy  of  Ihe  great« 
est  admiration  has  been  aeeoropliahed. 

If  we  confinn  dtir  attenfinn  to  zoolog- 
ical 'oncology'  we  find  that  it  hmjins 
with  Ari.stotle  and  Pliny,  and  a  rapid  sur- 
vey of  reeent  centuries  diows'  that  *inves- 
tigators  like  the  following  have  devoted 
whole  years  of  their  lives  to  v^ork  in  this 
field:  Redi,  Swammerdam,  lioesel  von 
Rosenhof,  Reaumur,  Boinnet,  Buffon, 
Trembly,  White  of  Selbonrae,  Erasmus 
and  Charles  Darwin,  Wallace,  Bates,  B^t, 
Hudson,  Romanes,  Andnbon,  Wilson, 
Cones,  Brehm,  Ilouzeau,  iveuckart,  von 
Siebold,  Semper,  Steenstrup,  Fritz  Miiller, 
Fabre,  Francois  and  Pierre  Huber,  Qiard, 
Plateau,  Adier,  Forel,  Lord  Avebury,  Was- 
mann, Moggridge,  McCook,  Adlerz,  Jnnet, 
^larchal,  von  Buttel-Reepen,  Maeterlinck, 
Riley,  6ra8si,  .Lang,  Dr.  and  Mrs.  Peckham, 
Poulton,  Silvestri,  Erich  Ifaiise,  Dahl,  Es- 
cherich,  etc.  These  are  but  few  of  the  mnny 
whose  works  are  scattered  thmnvdi  the  whi  le 
wide  range  of  zoological  literature.  And 
thereare  undoubtedlymanyotherswho  have 
investigated  subjects  like  animAl  migrntion 
and  the  m>T"iad  problems  suggested  by 
whole  groups  of  animals  with  which  the 
writer  has  only  a  superficial  acquaintanoe. 
That  some  botanists,  and  some  zoologists, 
too,  for  that  matter,  have  failed  to  appre- 
ciate the  importance  of  the  work  accom- 
plished by  till'  above-mentioned  'oecologists' 
is  eaNlIy  explained.  One  observes  that 
only  a  small  minority  of  these  investigators 
worked  under  university  auspices.  It  is 
only  too  evident— and  only  too  humiliat- 
ing—that Schopenhauer's  diatribes  apply 
to  the  zoologists  as  well  as  to  the  metaphy- 
sicians, for  the  investigators  above  men- 
tioned were  'amateurs'  in  the  true  sense  of 
the  word,  i.  r.,  lovers  of  nniinal  life,  and 
most  of  them  therefore  iivetl  and  worked- 
nntrammeled  hy  the  interminable  *  Riiek- 
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aiebten*  and  'Naehriehten'  of  univerntgr 

life.  Ifere  one  is  inclined,  with  Schop- 
enhauer, tn  1 1  lit  a  hicrher  estimate  on  their 
investigations  than  on  many  of  the  publi- 
cations  of  academie  '  profeasumalBy'  ei- 
pecially  aa  the  work  of  the  latter  ia  com* 
inp  to  he  more  atn)  ni'>rt»  the  expression  of 
ephemeral  laboratory  fads,  inflated  with 
the  iuteilectual  iufecliou  ^4o  iu.separable 
from  'aehools'  and  'tendencies'  of  all 
kinds. 

The  fnilnre  nf  zdoli.gists  to  cultivate  the 
province  of  their  science  corresponding  to 
the  'oeeology'  of  the  hotankta  ia  more  ap- 
parent than  teal  for  a  aeoond  reason;  via., 
the  great  coinplcxily  of  the  zoolopcal  as 
compnred  witli  tlu-  liotanieal  phenomena  to 
be  organized  and  methodized.  And  this 
leada  ua  to  a  farther  reason  for  abandoning 
the  teim'oecology '  in  zoology,  and  for  sug- 
gesting the  adoption  of  one  essentially  dif- 
ferent. While  hutaiiists  and  zwloeists  alike 
are  deeply  interested  iu  the  same  funda- 
mental problem  of  adaptivitj,  fhejr  differ 
considerably  in  their  attitude,  owing  to 
a  difference  in  the  «?eope  of  their  respect- 
ive subjects.  The  botanist  is  interested 
in  the  effects  of  the  living  and  inorganic 
environment  on  organisms  whidi  are  rel- 
atively simple  in  their  responses.  The 
zoologi.st,  however,  is  more  intere^sted  in 
the  expressions  of  a  centralized  principle 
represented  hy  the  activity  of  the  nerww 
system  or  some  more  general  and  obseore 
'nnlin  us*  which  regulates  growth,  regen- 
eration ;in<l  adjiptntion,  earryini?  the  type 
onward  to  a  harmonious  development  of  its 
parts  and  funetionsi,  often  in  apparent  op- 
position to  or  violation  of  the  environ' 
nienta!  erniditinns.  This  finds  its  vaguest 
and  most  general  expression  in  what  we  call 
'character'  or  in  what  systciuatista  feel, 
but  are  often  unable  to  deaeribe,  the '  habi- 
tua.'  Its  de^r  manifestations^  however, 
are  of  the  nature  of  inatinet  and  intellir 


genoe.    Thia  langoage  may  be  tinged  with 

metaphysics,  not  to  say  mysticism,  but 
those  who  have  finally  learned  to  fml 
animals  most  interesting  when  not  '  tixed  ' 
in  amne  fluid  reeommoided  in  a  Gennaa 
laboratory,  or  converted  into  skin.s,  skele- 
tons, shells,  cjidavers  or  fngsils,  will  com- 
prehend at  leaat  the  intention  of  the 
writer.* 

The  only  term  hitheHo  suggested  whidi 

will  adequately  express  the  study  of  aai- 

nialn,  with  a  view  to  eltieidatinir  their  true 
character  as  expressed  in  their  physical 
and  payehieal  beihavior  towwrda  fhelr  liv- 
ing and  inorganie  eninronment,  ia  eiketogy. 

Thisi  term  has  been  employed  to  some  ex- 
tent by  French  zoologists  and,  as  the  writer 
infers  from  Dr.  Bather  s  article,  attempts 
have  alrmdy  been  made  to  establisih  its 
English  usage.  Dahlf  has  advocated  its 
introduction  into  Gennany  in  the  place  of 
'Biologic'  (in  the  Oernian  sense)  a  term 
which  in  that  country  has  been  very  gener- 
ally preferred  to  Haeekera  'cBkologie.' 
On  tlie  other  hand,  tlie  retention  of  'Biol- 
ogic' has  been  uhly  defended  by  \V;vsmann 
{loc.  cit.),  and  it  is  probable  that  it  will 
remain  in  general  favor,  notwithstanding 
the  ambiguity  of  the  word.  Thia  danger 
is  perhaps  not  so  yreat  in  nermany,  where 
every  zoologist  or  botanist  does  not  style 
himself  a  'biologist'  or  at  least  give  a 
ooorse  of  ledimea  in  '  general  biology. '  Be 
fhia  as  it  may,  however,  the  question  ia  one 
to  be  settled  by  the  Germans  thems4_'lvi\s, 
and  we  nrc  at  perfect  liberty  to  n<<e  'cth- 

•  The  difference  between  tlie  interests  of  the 
botaniBta  and  awlof^aU  ia  oioit  daarly  aean  in 

llip.  clifrrrrnrc  nf  the  pnthlfnis  wUf^gMtsd  hy  'plant 
societies'  and  by  awinl  animals. 

t  1.  '  Vcrgleicbcnde  Unt«raiieblli|Bai  fOtmr  die 
Liebcnaweise  flcr  Aasfn^^srr,'  8it:.  Bcr.  Akiod. 
Wias.  Berlin,  II.,  Ill,,  IG,  Jan.,  180G;  2,  Experi- 
mentcUc  8tati»ti»che  Etiiologie,'  Verhand.  DemUA^ 
Zool.  Octet.,  18D8,  pp.  121-131  ;  3  '  Was  iflt  etn 
Experiment,  wa«  Statistik  in  der  Bthotogiet* 
BUL  fhtOnOL,  ftl.  Bd.,  IMl,  p.  67B. 
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olog}','  especinlly  as  the  German  asagc  of 
'  biology '  among  English  or  American  zool- 
o^sU  is  almost  without  preeedoit 

The  word  'ethology*  is  nogolarly  happy 
in  its  dfi-ivatimi  from  ^,ffiK,  which  omhraces 
in  the  wealth  of  its  connotations,  all  the 
aspects  of  tiie  zoological  discipline  for 
which  a  ooneiso  and  appropriate  name  is  so 
much  needed.  'The  origin  of  the  word  iOo<i 
from  ?ff"f,  custom,  ii«?a^p,  is  clearly  given 
in  Aristotle.*  The  general  Greek  usage 
of  ^''"f ,  especially  in  the  plural  ,  aa 
tiie  aceustomed  seat,  hannt,  habitat  m 
dwelling  of  men  or  animals,  admirably  ex- 
'presses  the  chorologK^l  nsp'>ct  of  'ethol- 
ogy'; its  usage  in  the  sense  of  habit, 
noaimers,  etc.  (Lat  coftsusiiMio,  mores)  ex- 
pieaaes  what  we  mean  hy  animal  behavior, 
while  the  signification  of  as  character, 
disposition,  natnre,  etc.  (Lat.  indoles, 
ingenium,  affcctus)  is  well  suited  to  ex- 
press the  psychological  aspects  of  'biol- 
ogy/ Certainly  no  term  could  he  more 
applicaMo  to  a  study  which  must  deal 
very  largely  with  instincts,  and  intelli- 
gence as  well  BM  with  the  '  habits  '  and 
*  habitus*  of  animals.  It  is  apparent  from 
a  momwt's  reflection  that  the  term  maj 
be  readily  made  to  inclndc  all  and  more 
than  is  meant  by  '  Hiologie  '  in  the  German 
sense,  or  '  cccology '  in  the  Haeckelian 
sense. 

TT»ere  may  be  a  pos.stble  objection  to  the 
use  of  '  etholoery '  on  the  ground  that  it  has 
been  employed  in  English  in  two  senses 
besides  the  one  here  advoeatsd»  viz.,  as  the 
name  of  the  science  of  etiiics  and  as  mim- 
icry, or  pantomimc.t  But  the  latter  usage 
appears  to  be  quite  obsolete,  and  an  author- 
ity on  moral  philosophy  informs  the 
writer  that  he  has  never  encountered  the 

ydp  ha}j4-ai  iia  Tov  iOi^raOnt."    '  Etiiica  Ma^iift,'  II., 

6.3 ;  '  EUiioi  Endemla,'  IL,  3.1.  £d.  Bekkw. 
t  Ctnttuy  Dictionaiy. 


word  '  ctholotry  *  in  the  sense  of  *  ethics.' 
Hence  this  usage  must  be  too  uncommon  to 
prevent  the  soologist  from  appropriating 
tlie  term  for  technical  purposes. 

Father  Wasmann  (Joe.  cH..  pp.  308,  399) 
defines  'etholn;_'y'  (or  rather  its  ecjuivalent, 
'Biultigie')  as  'the  science  of  the  external 
conditions  of  existenee  whieh  pertahi  to 
organisms  as  individuala  and  at  the  same 
time  repulate  their  relations  to  other  or- 
ganisms and  to  the  inorganic  environment.' 
It  therefore  embraces  in  its  restricted  sense: 
"fint,  a  knowledge  of  .the  mode  of  life  of 
animals  and  plants,  tiicir  nourishment^ 
dwelling,  mode  of  propagation,  the  care  of 
ofiEspring  and  their  development,  in  so  far 
M  ihsee  present  external  manifesta^ons; 
hence  also,  second,  a  knowledge  of  the  life- 
relations  that  obtain  between  individuals 
of  the  same  and  different  species  (includ- 
ing all  tlie  phenomena  of  parasitism,  sym- 
hkms,  etc),  and  hence  also,  third,  a  knowl- 
edge of  the  conditions  of  existence  whieh 
are  essential  to  the  life  and  maintenance  of 
animals  and  plants."  It  occurs  to  the 
writer  that  it  woidd  be  better  to  substitute 
'general*  for  'external*  in  this  deAnittoo. 
Of  course, '  general  and  special '  are  open  to 
tJie  same  objections  as  '  external  and  inter- 
nal' on  account  of  the  impossibility  of 
drawing  a  hard  and  fast  line  between  the 
two  alternatives.  But  it  seems  better,  on 
the  whole  to  eniphas'  r  *1ie  former  altomap 
tives  on  neeotmt  of  the  large  element  of 
general  comparative  psychology,  physiol- 
ogy, morphology  and  embryology,  whieh 
must  enter  into  ethologicBl  investigation. 
'Oenerality'  also  expresses  in  a  more  satis- 
factory manner  the  central  position  of 
'ethology'  among  the  remaining  zoological 
disciplines.  Whenever  we  undertake  the 
detailed  or  exhaustive  study  of  an  etho- 
luiriciil  problem  we  are  led  imperceptibly 
into  the  details  of  physiology,  psychol- 
ogy, morphology,  embryology,  taxonomy  w 
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chorology,  according  to  the  partieiilar  tm- 
peet  of  the  nibjeot  unto  mnodifstMn. 
On  tbe  otlier  hud,  the  interest*  of  all  thew 

various  fw'iencw  Rr*>  slowly  btit  surely  con- 
verging' to  a  point  which  i^t  not  far  from 
the  center  of  gravity  of  'ethology.'  Thii 
is  apparent  in  the  'types'  and  'habitoa'  of 
the  BystematiHt  and  morpholc^st,  in  the 
exceptions  of  the  '  individual,'  in  experi- 
mental embryology  and  the  study  of 
powth  and  TCgeneration,  in  the  oonoep* 
tions  of  'adaptivily'  among  the  'neovital< 
ists,'  in  tho  mysfi(!  zoology  of  a  Maeter- 
linck, in  the  theories  of  'detonninate 
variations'  and  'orthogenesis,'  in  recent 
eiperimental  work  on  the  origin  of  nrata* 
tiona,  etc.  In  all  this  work  there  is  appar- 
ent a  turninp:  away  frrun  tlie  'rne<'hanical' 
and  'environmental,'  a  realization  of  the 
prematureness  and  inadequacy  of  all 
hMdogieal  *  axplanationB  *  ooaehed  in  tmns 
of  eseittmii  chemistry  and  ph3rsics,  and  aa 
appreciation  of  oreater  depth  and  mystery 
in  the  life  activitiea  than  had  been  pre- 
viously coneeded.  , 

So  nomeroaa  are  the  dgns  of  the  time 
that  it  requires  little  prtiphctic  insirht  to 
discern  that  we  are  on  the  eve  of  a 
renascence  in  zoology.  There  have  been 
Toioea  eiTinf  in  the  irildMneai  for  many 
years,  and  it  may  be  well  to  liark  hack  to 
some  of  these  and  catch  the  full  fnrce  of 
their  intention.  First  there  was  Qoethe, 
who  glowed  wift  tha  magnSfioenee  of  tin 
problem; 

"Was  i5?t  doch  ein  Lebendiges  fvir  ein 
kostlichcs,  herrlifhes  Ding!  wie  abge- 
measen  zu  seinem  Znstandc,  wie  wahr,  wie 
seiendl'* 

Then  there  was  the  father  of  develop- 
mental science.  Karl  Ernst  von  Baer,  who 
bej-an  to  doubt  whether  the  field  he  had 
himself  cultivated  with  such  success  would 
yield  more  than  a  small  portion  of  the  da- 
sired  hai  vcat* 


''Wiisen  mochten  wir  ob  das  20.  Jahii* 
httndnt  nich^  wenn  man  die  Konst  <iaa 

L(hi)i  !m  Leben  zxi  beobacbten.  wieder 
gelerut  hat.  iiber  die  Sell>stziifriedetiheit 
dea  19.  liachein  wird,  mit  der  es  glaubt,  aus 
dem  Leichmun  das  Leben  in  seiner  gnaa 
FtUle  eikennen  za  konnen,  ftet  yengcasaad, 

dass  mit  dem  bilderulen  Leben  ein 
hnndelndes  iiiniir  verbiinden  ist,  das  dem 
Messer  und  dem  Mikroekop  sich  entziehL" 

And  among  the  latest  there  is  Jnka 
Fabre,  indefatigable  observer  and  inemi^ 
parable  writer,  who  point.s  to  tlie  old.  sure 
method  of  all  science  as  the  method  of 
*  ethology': 

"Large  part  faite  k  raaatnnm,  prfeieasi 
atixiliaire,  que  savons-nous  de  la  b^tet  A 
pen  prc.s  rein.  An  lieu  de  jj^oufler  avee  ce 
rien  d 'abraeadabrantes  vessies,  glanons  des 
faits  bien  observes,  si  hnmUes  soient*' 

WiLUAM  MOKION  WsttlA 

AcsTin,  Texas, 
May  17,  1002. 


Trrr  t.aw  of  ro.v  baer. 

BASKO  OX  SCHOMOX  V. 

The  writings  of  von  Baer  have  been  sub- 
ject to  much  interpretation,  and  have 
yielded  under  the  nnning  hand  of  *pro> 
ductive'  scholarship,  wMMmjugf  which  in 
reality  they  do  not  contain.  It  8*v»Tns  there- 
fore worth  while  to  reconsider  what  is  the 
great  generalization  at  whidi  he  anrivadj 
and  to  those  interested  in  tiie  historical  side 
of  embryolofry,  this  attempt  to  follow  the 
reasoning  of  a  masterly  investigator  may 
be  not  imwelcome. 

L 

THB  PREVAIUKO  VIKW  Til  AT  TB£  £MBaTO 
FAflSHB  TRBODQS  VBB  UDTJUP  SMOK 

OF  LOWER  ANIMALS. 

At  tlie  time  when  the  first  Nolunie  uf  the 
'Observations  and  Reflections  on  tlie  De- 
velopment of  .Animals'  was  published 
(1828),  no  proporitions  ia  embryology  en> 


Uiyitizea  by  Google 


SOIBNOE. 


977 


joyed  wider  acceptance  than  these:  Tliat 
liigber  animals  in  their  deTelopment  £rom 
the  Snt  begimiiiifB  oom«p«iid,  atage  for 

stage,  with  the  adult  condition  of  lower; 
that  the  development  of  the  individual 
takes  place  according  to  the  same  laws 
t»  that  of  the  aerioa;  tiiat  the  more 
higUy  organiaed  ojoca  paas  in  geueral 
tlirciirrh  tho  adult  stages  of  those  less 
highly  orgauized,  so  that  the  differences 
between  the  stages  in  individual  develop- 
ment, may  he  teferred  hank  to  tiie  diffap- 
ences  betweoB.  paffiattng  adult  forms. 

These  opinions,  horn  of  the  time  when, 
excepting  Malpighi  and  Woiil',  no  one  had 
atudied  connectedly  the  earlier  periocb  in 
the  history  of  the  development  of  aay 
animal,  covilJ  not  fail  to  exeite  interest; 
particularly  since  by  their  aid  certain  nial- 
formatious  could  readily  be  explained  aa 
caata  arrested  in  defdopment.  The  rampant 
apeonUttiona  of  flie  Lamarckians  derived 
support  from  them,  but  the  teacliinga  of 
this  school  were  as  repugnant  to  von  Baer 
«a  to  many  other  thoughtful  atudenta. 

Sappoae,  he  aaya,  that  a  fish  stranded  on 
a  sandy  beach  were  seized  mth  the  desire 
to  walk,  then,  according  to  this  school,  the 
fins,  unsuited  for  the  perambulatory  move- 
menla^  would  promptty  ahrink  in  breadth 
from  disuse  and  in  turn  grow  in  length. 
These  modified  appendages,  transferred  to 
children  and  grandchildren  for  several 
thouaand  generations,  are  naturally  in  the 
end  transformed  into  feet.  Naturally,  too, 
the  fish  in  the  mendow  pasp  for  air,  and 
their  struggles  in  the  end  produce  lunjjrs, 
the  only  requirement  being  that  a  few 
generatieoa  ahoold  be  expoaed  to  the  alight 
inoonvauaiee  of  not  breathing  at  all. 

The  long  neck  of  the  heron  is  due  to  the 
fact  that  his  ancestors  often  stri^tched  that 
organ  in  order  to  eateh  fiah.  Thehr  ehil* 
dren  came  into  the  world  with  elongated 
necks  and  the  same  evil  habit,  and  thus 
gave  to  their  oSq[>ring  necks  still  longer, 


from  which  it  follows  tliat  if  our  planet 
only  reaches  a  rq>e  old  age,  the  heron's 
wtA  will  astend  hegwnd  the  bounda  of  eos 
tidn  knowledge. 

II 

(«}  At  an  early  time  Ton  Baer  aaw  that 

the  relationsliips  Ijelween  different  animals 
could  not  be  looked  upon  as  representing 
a  steady  advance,  which  is  a  necessary 
ooaroUary  of  the  propoaitiana  he  haa  aat  out 
to  eriticise.  Above  all,  suspicions  were 
generated  from  the  fact  that  until  that 
time  only  the  development  of  the  higher 
lomia  waa  known,  and  tiiia  incompletely. 
VThat  differences  their  ernhxyonie  history 
exhibited  musi^f  they  were  to  fintl  analo- 
gies anywhere,  tind  them  among  the  lower 
animals.  Inde^,  resemblances  between  the 
emhryonie  eondition  of  eertain  animala, 
and  the  adult  stages  of  others,  seemed  to 
von  Baer  quite  necessary  and  without  sig- 
nificance, since  they  all  fall  within  the 
realm  of  the  animal  kingdom,  and  the 
variations  of  which  the  animal  body  is 
capable  are  determined  in  each  case  by  the 
interrelations  of  the  separate  organs,  and 
in  these  interrelatiom^  repetitions  neces* 
nrily  oeeur. 

If  birds  had  studied  their  own  embryonic 
history,  and  were  now  engaged  in  unravel- 
ing the  structure  of  adult  mammals  and 
man,  would  not  their  teyt-books  read  aa 

follows : 

Those  four-  and  two-legged  auimals  have 
similar  embrj'os,  for  the  bones  of  their 
skulls  are  separate  and  they  have  no  bills, 
aa  we  hare  after  five  or  aiz  daya  of  ineuha- 
tion.  Their  extremities  are  all  pretty  much 
alike,  about  the  same  in  length  as  our  ovm; 
not  a  single  true  feather  adorns  their 
bodiea,  but  onl]^  a  thin  down,  in  whieh 
reapeet  oar  very  neatiings  surpass  them. 
Their  bones  are  not  very  brittle  and  ''on- 
tain  (as  ours  do  in  youth)  no  air;  indeed, 
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they  have  no  air  saes  at  all  and  their  Inngi 
an  free  in  the  pleural  aaoa;  ibiey  are 

utterly  devoid  of  a  crop,  and  prizzard  and 
stomach  are  but  indistinctly  delimited 
from  one  another,  a  condition  ephemeral 
with  ua.  The  nails  of  moat  of  them  are 
eliunsy  and  bi-dad,  a.<i  with  us  before  hatch- 
ing nf  all  of  tlu'iii  only  the  bats,  whioh 
seem  to  be  the  nimt  highly  developed, 
possess  the  ability  to  fly.  And  these  mam- 
mala,  who  tor  ao  Icmg  a  time  after  birth  are 
utterly  helpless,  and  mIio  during  their 
whole  livps  can  never  raise  themselve**  off 
the  ground,  claim  to  be  more  highly  organ- 
ised than  we. 

(b)  If  it  were  a  law  of  nature  that  the 
development  of  ati  Individual  consists  in 
passing  through  the  adtdl  stages  o£  ani- 
mala  less  highly  developed,  it  would  fdlowi 

1.  That  no  emhiyo  could  paaa  through 
stiifres  which  do  not  characterize  tJic  adult 
condition  of  some  animal.  There  are  no 
animals,  however,  which  carry  their  food 
around  in  a  ydk  ne^  and  yet  from  the  de- 
velc^ment  of  birda  and  certAin  mammals, 
sui  h  animals  ought,  aooording  to  the  law, 
to  exist. 

2.  Just  as  the  environment  of  an  embiTO 
is  related  to  the  presence  of  organs  which 

occur  in  no  higher  forms,  so  it  makes  ira- 
po5?siblc  the  pa.ssace  tliroii^rli  certain  lower 
slageii.  TltuH  siuee  all  the  higher  embryos 
are  bathed  in  water,  that  distinotlTe  cbar- 
acteristic  of  inseots,  the  traehee,  can  never 
develop. 

3.  An  embryo,  according  to  the  prevail- 
ing theory,  should  resemble  in  ita  varioua 

stages  a  lower  form,  not  merely  in  one 
particular,  luit  in  all.  If  at  the  time  when 
the  chanibei-8  of  the  heart  are  not  yet 
separate,  and  the  digits  have  not  yet  be- 
come distinet,  the  embryo  is  said  to  be  in 
the  flah  stage,  where  is  the  flattened  tail 
and  all  that  makes  np  a  fish  and  appears 
80  early  in  its  development! 

4.  There  should  be  no  ephemeral  organs 


in  lower  animals  which  are  permanent  is 
higher  ones,  bat  there  are  many  snek,  to 
some  of  which  the  bird  embryologist  Ins 

already  called  attention. 

5.  The  organs  in  the  different  classes  of 
animals  should  appear  in  the  aame  eoii<y> 
tion  in  which  we  find  them  during  the  em- 
bryonic life  of  higher  ones,  but  this  ii 
scarcely  ever  so. 

6.  Those  structures  found  only  in  higher 
animab  should  appear  late  in  their  de- 
velopment This,  however,  is  by  no  means 
tnic.  Part.s  of  tlio  vertebral  column  and 
the  arches  of  the  vertebrae  appear  in  the 
chick  earlier  tiian  any  other  organs.  How 
can  the  ohiek  ever  resemble  an  inverte* 
bratel 

III. 

nut  BOLiATIONSHn'S  HCTWEEK  MFTSaEKT 
AOn.T  ANIMAXS. 

(a)  The  degree  of  development  of  tht 
animal  body,  and  the  type  of  organization, 
most  be  dearly  distinguished.  The  degree 
of  development  of  the  animal  body  con- 
sists in  a  certain  amount  of  heterogeneity 
in  its  component  parts;  in  diversity  of  tis- 
sues and  of  form.  The  more  homogeneoni 
the  mass  of  the  body,  the  lower  the  dogice 
of  development.  The  flslies,  f»>r  example, 
because  tin  y  have  a  brain,  a  cord  and  s 
skeleton,  and  present  clearly  the  vertebrate 
type,  are  hdd  to  be  snp«nor  to  all  inverts 
brates,  and  the  advocates  of  the  supposed 
law  of  development  wonder  that  the  bee 
and  most  insects  with  metamorphosis  give 
eTidenee  of  greater  ridll  and  a  more  eon- 
plicated  life.  In  the  bee,  however,  nerves 
and  nuisclcs  are  developed  to  sneh  a  de- 
gree that  they  differ  from  each  other  much 
more  than  do  the  aame  organs  in  fishes. 
Indeed  tiie  nerves  snd  mnseles  of  the 
latter  srcm  t<<  be  soggy  with  the  water  is 
which  tlicy  live. 

(b)  By  type  of  organization  is  meant 
the  relations  listing  between  the  orgaiue 
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elements  and  organs  on  account  of  their 
positions  in  space,  and  these  spiifini  rola- 
lious  are  connected  with  certain  fundamen- 
tal prooeaseB  of  life,  viz.,  the  poaition  of  the 
receptive  and  excretory  poles.  Type  is 
thus  cntiroly  difTcn  rit  and  distinct  from 
degrees  of  development.  The  same  typi 
may  be  exhibited  in  several  differait  de- 
grees of  development,  and  conversely  the 
same  decree  of  devrlupmcnt  may  be 
reached  in  sevoral  different  t>7»e8.  TIip  re- 
8ult  of  a  degree  of  development  and  the 
type  gives  the  diatingoiahing  ehaneter- 
iatiea  of  a  elaaa. 

THE  IXiCTRlNE  OF  TYPES. 

According  to  this  doctrine,  the  animal 
ivorld  presents  fonr  fnudamental  types  of 
or{{amzation,  the  peripheral  or  radiating 
type,  found  in  infiisorians,  iiumIusjp,  and 
asteroids}  the  segmented  or  length  type, 
fotind  in  worma;  the  maarive  type,  found 
in  motloaeB,  and  in  some  radiohuriana  and 
infu.Horians;  and  fiiiiiUy  the  vertebrate 
type,  a  composite,  in  whieh  all  types  are 
united.  Thus  the  vertebrate  brain  is  built 
probably  after  the  asteroid  type;  the  vis- 
cera are  certainly  moUuBcaia,  and  the  verte- 
bral column,  without  doubt,  worm-like, 
though  according  to  the  argtnnent  in  other 
places,  distinctively  vertebrate  at  the  saiue 
time. 

These   fonr  fundamental   types  are 

capable,  by  suppression  and  expansion,  of 
many  eonihinations.  and  the  amount  of 
suppri'ssiuii  or  preponderance  of  tlie  dif- 
ferent tyi)cs  determines  classes,  genera, 
and  species.  'If  it  be  true,'  von  Baer  says, 
'that  the  larger  and  smaller  groups  of 
MTiinirils  (l.'[>t>T)(|  (III  thU  twifnlil  ri'I.itinn. 
betwet  n  I  lie  degrees  of  devei«»pmeut  and 
the  types  of  organization,  then  the  opinion 
that  there  exists  an  uninterrupted  advance 
from  the  lower  to  the  higher  is  based  on 
nisconeeption.' 


IV. 

AIVUCATION  or  THE  AB0V8  DOCTRINE  TO  THK 
mSUmi  OP  INDIVIDUAL  DEVELOPMENT. 

(a)  It  is  clear  that  a  higher  or  a  lower 
degree  of  development  is  the  sanie  tiling  as 
a  greater  or  less  degree  of  diversity  in  tis- 
sues and  in  form.  The  mass  out  of  whidi 
an  embryo  is  molded,  and  the  body  mass 
of  the  simplest  animal. are  vert'  imieh  alikf», 
for  in  both  there  is  little  distinctness  of 
form,  and  slight  eontraat  of  parts.  If 
therefore  we  discover  in  the  tissues  of  some 
lower  nnimals  a  greater  degree  of  diversity 
than  in  others,  and  place  them  in  series 
according  to  the  differences  presented,  we. 
find  many  ooinddeneea  between  the  ob- 
served faets  and  the  requirements  of  the 
genetic  Jaw  implied  by  this  series. 

(6)  These  coincidences  between  the 
faeta  and  the  theoretical  requirements, 
however,  do  not  show  that  the  embryo  of 
a  higher  form  passes  gradually  through  the 
adtilt  stages  of  loMer  ones.  It  s«N>m.<».  in 
fact,  as  though  the  type  of  each  animal 
were  immediately  impressed  upon  its  em- 
bryo, and  that  this  governs  its  whole  de- 
velopment. Tlie  lii.siory  of  the  chick  is  a 
coiuinentary  to  this  statement. 

The  first  organs  to  be  distinguished  in 
the  germ  are  those  of  the  vertebrate  type» 
and  it  is  clear  that  after  their  appearance 
resembliinee  to  an  invertebrate  can  no 
longer  he  held.  In  the  beginning  of  their 
development,  all  classes  of  vertebrates  are 
very  similar,  and  so  we  can  say  that  the 
embryo  df  a  vi  rdln  ate  i'<  fi-om  the  begin- 
ning a  vertebrate  and  has  at  no  time  any 
resemblance  to  an  invertebrate.  An  adult 
animal,  having  the  vertebrate  type  and! 
such  slight  diversity  of  tissues  and  dis- 
tinct mss  of  form  a<  the  vertebrate  mibryo, 
is  unknown,  and  so  the  embryos  of  verte- 
brates in  their  development  do  not  pass 
through  the  adult  stages  of  any  known 
animals. 
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(c)  'Is  there  theu  uu  law  of  individual 
development  I '  Mdn  von  B«ar.  HebelievM 
there  U  and  baias  it  on  the  followuig  oon- 

8idi>rati<>?i<)  t 

The  embryos  of  mammals,  birds,  Uxards 
«nd  makes  present  soeh  liiniluities  in  their 
entirety  as  well  as  in  the  development  of 

corresponding  parts  that  except  for  differ- 
vni^ps  in  h\zc  it  would  be  difficult  to  dis- 
tinguish them. 

The  further  we  go  baek  in  the  hiatoiy  of 
development,  the  greater  do  we  find  those 
Kimilariti(.*8,  and  only  frradually  do  tho«w» 
special  characters  emerge  from  the  gcueral 
tTpe  wiiieh  diatiuguishea  the  amaller  groups 
of  <^wiimd«  To  this  the  history  of  the 
chick  in  every  Stage  of  its  devdopment 
bears  witness. 

In  the  beginning,  when  the  back 
eloaes,  it  is  a  vertebrate  and  nothing  more. 
When  the  embryo  becomes  more  and  more 
s^paratt'd  from  the  yolk;  when  the  gill 
clefts  close  and  when  the  urinary  sac 
grows  out,  it  beoomes  a  vertebrate  nnsmted 
for  free  life  in  the  water.  Only  later,  a 
difference  in  the  oxtremitips  is  rccoguizablc" 
and  the  bill  appears  ,  tlie  lungs  move  up- 
wards and  the  air  i^cs  are  established  as 
rudiments.  Now  there  ia  no  longer  any 
doubt  that  the  form  is  a  bird.  While  the 
avian  characteristics  hepome  aiiirmpntpd  by 
development  of  the  wings  and  air  sacs, 
and  by  the  fusion  of  the  earpel  eartilages, 
the  webs  of  the  feet  ^Usappear  and  we  have 
a  terrestrial  bird.  Later  when  tho  fnip  is 
developed  and  the  nasal  scale  appears,  the 
terrestrial  bird  takes  on  the  characters  of 
the  ChtUiwB  and  finally  those  of  the  domes- 
tic fowl. 

{(1)  Briefly,  we  may  sny  t'hat  the  point 
of  greatest  resemblance  in  the  development 
of  two  animals  is  remote  in  proportion  to 
the  smount  of  difference  they  exhibit  in 

their  adult  conditinn.  Tlie  differences  be- 
tween the  long-tsili'd  and  the  short-tailed 
crabs  are  not  very  great.    The  crayfish  has 


lu  the  middle  of  its  embryonic  life  &  tail 
short  in  proportion  to  the  broad  sfeemmii, 

and  it  is  difficult  to  distinguish  at  this  stage 
from  the  short-tailed  erabs,  which,  accord- 
ing to  C&volini's  figures,  are  in  their  eoi- 
bryonio  oondition  eomparativdy  long- 
tailed.  The  further  we  go  baok  in  the 
history  of  development,  the  greater  <in  we 
find  the  similarity  between  the  feet  and 
the  organs  of  mastication.  We  have  thus 
not  only  an  approaeh  to  the  fundsmentsl 
type,  but  a  resemblance  to  the  Stomato- 
poda.  tlie  Amphip(x1a  and  the  Isopoda, 
which  in  their  fully  developed  state  ditfer 
more  ftma  the  Peoapods  than  these  do 
among  themselves.  To  this  may  be  added 
that  in  the  Dccapoda  according  to  Rathke, 
the  heart  appears  fspindle-shaped,  and 
many  other  points  of  similarity,  so  far  un- 
reeognised,  must  enst  Still  earlier,  when 
the  feet  are  present  as  small  laterally  bud- 
diner  knobs,  and  the  gilbj  are  not  yet  visible, 
a  r^emblance  with  true  insects  in  their 
embryonic  eondition  ia  not  to  be  denied. 

These  considerations  bring  us  to  the 
qupstinn  whether  there  is  not,  early  in  the 
histoiy  of  development,  a  stage  in  which 
the  embryc«  of  vertebrates  resemble  those 
of  invertebrates.  Jn  another  plaee,  von 
Baer  shows  that  even  the  s&ries  of  seg- 
mented animals  betrins  development  with 
a  primitive  streak,  and  that  therefore  dur- 
ing this  brief  period  there  is  a  reaemUanee 
between  them  and  the  early  stages  of  ver- 
tebrates. In  the  germ,  all  embryos  devel- 
oped from  a  true  egg  probably  resemble 
each  other  and  in  this  lies  a  strong  reason 
for  eonaidering  the  germ  aa  the  animal 
itself. 

(c)  The  further  back  we  go  in  devel- 
opment, the  more  points  in  common  do  we 
find  in  very  different  animals,  and  ao  the 
queetiim  arises  whether  in  tlie  beginning 
all  are  not  fundamentally  alike  and 
whether  there  does  not  exist  a  common  an- 
cestor.  All  true  ^gs  appear  to  have  a 
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distinct  sheet-like  gerui,  which  seems  to  be 
lacking  to  the  germ  grain*  m  Ux  M  thflir 
developmttit  is  known.  These  latter  are 
in  the  beginning  solid,  but  their  first  act 
of  independent  life  seems  to  be  a  hollo%ving- 
out  by  which  they  become  euuverted  into 
tfaiekowalled  Tcsaelcs,  obsorred  in  Hie  ease 
of  Cereana  and  Bucephalus.  The  germ 
of  a  true  ^gg  is  ulso  to  be  looked  upon  as  a 
vesicle,  which  in  the  case  of  birds  only 
gradually  grout  aMvund  Hie  yolk,  being 
supplemented  in  the  beginning  by  the 
vitelline  membrane.  Since,  however,  the 
perm  is  the  undeveloped  animal  itself,  we 
caimot  assert,  without  good  reason,  that  the 
simple  Terienlar  form  is  the  oranmon  ances- 
tor tarn  which  all  m"'*^'*  are  descended. 
The  perm  jrrain  goes  over  into  this  prim- 
itive couditiun  on  accoinit  of  its  own  in- 
herent power;  the  egg,  uuiy  after  ita  fe- 
male nature  has  been  neutralised  hy  fer- 
tilizatinti.  Not  until  this  has  occurred  does 
the  separation  into  prerm  and  yolk,  or  body 
and  nutrient  stuti,  take  place. 

(/)  If  in  order  to  find  resemblaaee  be- 
tween two  animals,  we  must  go  back  in  the 
history  of  development  a  distance  propor- 
tional to  the  amount  of  difference 
they  display  in  fhelr  adult  oondition,  we 
must  recognize  as  laws  of  individual  de> 
velopment : 

1.  That  those  characteristics  common  to 
a  large  group  of  animals  appear  earlier  in 
thdr  development  than  those  which  ohar- 
acterize  the  nmnbers  of  the  group  individ- 
ually. 

2.  That  from  the  general,  the  less' gen- 
eral is  formed,  until  what  is  most  special 

appi'jirs. 

3.  That  the  cnibrvn  of  cv<'r\'  animal, 
instead  of  passinpr  (lirousjh  the  adult  stajres 
of  others  lower  in  the  scale,  in  reality 
grows  inereasingly  different  from  these. 

4.  That  the  embryo  of  a  hiijher  animal 
never  does  resemble  the  adult  of  a  lower 
one,  but  only  its  embryo. 


It  is  only  because  the  less  highly  devel- 
oped animals  go  littte  beyoaid  their  embry- 
onic condition,  that  Uiey  present  certain 
points  of  similarity  with  the  embryos  of 
higher  forms.  These  resemblances  there- 
fore do  not  indicate  the  exibteuce  of  a 
)iiHi<iiig  oondition  determining  the  eousse 
of  the  development  of  the  higher  foraw, 
but  find  their  explanation  in  the  organiaa- 
tion  of  the  lower  ones. 

(g)  These  faeta  are  illnstrftted  graphio- 
ally  in  a  table  ahowing  the  advance  from 
the  lowest  grade  of  development  to  the 
hiis'hest.  From  this  schema  it  is  clear  that 
an  embryo  cannot  be  maiutamed  to  pass 
in  its  devdopment  through  the  whole  seriea 
of  animali^  hecanae  it  cannot  pass  from  one 
fundamental  type  over  into  another.  Tlun 
again  an  embryo  m  its  development  does 
not  paas  through  another  fom  bat  only 
through  the  region  of  indifference  be* 
Iween  that  form  and  its  own  adult  condi- 
tion. Thus  the  further  the  development 
proceeds,  the  nan-ower  does  the  region  of 
indifferenee  becmne.  The  sokema  also  dem^ 
onstrates  that  an  embryo  in  the  beginning 
is  an  indifferent  vertebrate,  then  an  indif- 
ferent bird,  and  so  on.  Since  in  its  pro-, 
greaaion  from  one  regicm  of  indiffiferenea 
to  the  next  it  is  becoming  internally  more 
and  more  perfect,  it  is  at  the  same  time 
ab»o  becomiufj:  a  more  and  more  highly 
developed  aiiimaL 

The  view  here  advocated  differs  from 
the  one  generally  bdd,  in  that  this  is  based 
on  an  unproved  assumption  and  derives 
support  from  the  neglect  of  the  important 
distinction  between  type  of  organisation 
and  d^ree  of  development. 

Tlie  enfbryo  is  gradually  formed  by  pro- 
gressive diversification  of  tissues  and  of 
form,  and  for  this  reason  the  younger  it 
ia»  the  more  nearly  does  it  resmble 
slightly  developed  animals.  Different 
animals  var^'  more  or  less  from  the  liasal 
type  which  is  nowhere  pure  but  occurs 
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only  ia  definite  iiKjdifications.  Fishes 
•re  nearer  the  t^-pe  than  mammaJfl  and 
eapeeudly  man.  Natimlly  therefore  the 

embryos  of  niniinnals  rf5;pnihlf»  fishes.  If 
we  recognize  in  the  tish  merely  the  slightly 
developed  vertebrate  (which  ia  the  un- 
fonnded  auramptjon)  we  rowi  interpret 
the  man  I  I  as  a  highly  developed  fish, 
and  then  o£  i-imrse  it  is  ponsistpnt  to  say 
that  the  embryo  of  a  vertebrate  is  at  first 
a  fiah.  For  thia  reaaon  ttie  prevailing  view 
of  the  law  of  individual  development  nec- 
essarily iniplios  a  protjrossivo  s<Ties  in  the 
animal  kingdom.  Hut  the  fish  is  more  than 
an  imperfect  vertebrate.  It  has  undoubted 
piaeaa  eharaetera  aa  ita  development 
abundantly  ahowa,  and  this  development, 
as  in  all  »nitq»lii,  is  governed  by  two  con- 
ditions : 

1.  By  progresvve  diveraifleation  of  tta- 
aoea  and  of  form,  accompunied, 

2.  By  the  pa.ssage  from  n  pf^ncral.  in- 
different and  indefinite  state  into  a  defi- 
nite and  particular  one. 

Otto  C.  Olaseb. 
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BCIKSTIFW  BOOKS. 
La  giomelrie  Non-Euclidienne.   Par  P.  Bak- 
mum.  Paxu,  a  Hand.  8oi«ntk,  F&mn, 
190S.   Plij*.  ICotUnutim  No.  16w  P)^ 

It  is  peculiarly  appropriate  that  fr(»n  Bor- 
deaux, made  sacred  for  non-Endidean  geom* 
etry  by  Hoiicl,  should  emanate  this  l>eautifiil 
little  treatise  decorated  with  a  '^Ture'  re- 
prodneing  part  of  a  maBineript  d  Eaelui 
also  with  the  official  portrait  of  LobadiBn|a» 
but  best  of  all,  with  a  portrait  of  Riemann. 

It  beigins  from  the  hackneyed  poaition: 
'E^eriaaoe  tlierafore  it  ia  whidt  liaa  for* 
nishcd  Ui  the  atiolont  f^eometers  a  certain 
number  of  primitive  notions,  of  aaome,  or 
fundamental  yoatolatee  put  by  them  at  the 
beeu  of  dw  tdeiMM.'  But  now  we  know  there 
nwpr  wn"  nny  pnrp  re<*ptivity.  In  all  think- 
ing eaten*  a  creative  element.  Every  bit  of 
experienoe  is  in  part  awated  bj  th«  eobjaet 
said  to  nvciTa  it,  hwt  leally  in  great  part 
making  it. 

ProfoBeor  Barbarin  ooatinnee:  'From  the 
epoch  of  Euclid,  this  BVinber  has  been  re- 

dnrr-fl  to  the  Strict  minimum  np«>*i<»nry.  «nJ 
all  the  oiliers  nut  comprised  in  this  list,  being 
capable  of  demonstratioa,  are  put  in  the 
class  of  theorems.'  Now  we  know  that 
Euclid  omits  to  notice  many  of  the  aasump- 
tions  he  mioooseiouslr  employs,  for  ea«mp1e 
all  the  'betweenneas  eseumptions,'  while  Hil- 
bert  hos  at  last  risrorously  demonstrat«!d 
Euclid's  assumption  'All  right  an^^les  are 
equal,'  and  in  tun  one  of  fiilbert^e  eenuiiip 
tiom  has  Just  been  proved  (soc  Amer,  Mmfh* 
MoniMp,  April,  1808,  pp.  98-101). 

The  'Blementa'  of  Euclid,  saya  Profeesor 
Barbarin,  enjoyed  throoerhout  all  the  middle 
ages  and  still  enjoy  a  celebrity  that  no  other 
work  of  science  has  attained;  this  celeliriQr 
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ia  due  to  their  logical  perfpction,  in  tho  ad- 
mirable concateoation  of  the  propositions,  and 
to  thA  rigor  of  the  demoDBtrmtlflas.  'H  mit 
dans  son  livre,*  says  Montucla,  'cet  enchalne- 
ment  si  admirS  par  les  amateurs  de  la  rigueur 
gComitriqne.'  ''In  ▼ain,"  he  adda^  "ditSM 
geometers  whom  this  arrangement  hat  dis- 
pleased*  have  attempted  to  better  it. 

''Their  vain  efforts  have  made  clear  how 
diflteolt  it  la  to  eubetitiite  lor  the  diain  mada 
hy  the  Ofeck  geomeitv  asiotiier  aa  firm  and  as 
wUd." 

'This  opinion  irf  tbe  libtorian  of  matfwwnat- 
ic^'  aajra  our  author,  'retains  all  its  vallM 
even  after  the  researchea  which  geometers 
have  undertaken  for  about  a  century  to  sub- 
mit Ae  fnndanMoal  prindplea  of  Hw  aeienos 
to  an  acute  and  profound  examination.'  I 
add  that  the  remarkable  discoveries  of  Dchn 
(see  SciKNCE,  N,  S.,  Vol  XIV.,  pp.  711-712) 
910V0  an  un^wcted  superiorily  for  Endid 
over  all  successors  down  tr»  onr  very  day,  and 
suggest  the  latest  advance,  which,  though  as 
yet  nnpnblished,  exietB,  for  nnder  dete  of 
April  2,  1902,  Ililbert  writes  me:  'In  einer 
andem  Arbeit  will  ich  die  Xiobatachefski'sche 
Oeometrie  in  der  abena  tmaUuingig  von 
Ardiimedcs  bo^unden.'  That  is,  Hilbert 
will  fovind  Bdlyai'^  ppomctry  as  ho  has  Eu- 
clid's, without  any  continuity  aseumptioxi. 

To  get  tike  benelU  of  thia  briUiant  aohieve- 
ment,  I  am  holding  back  vBf  owh  book  on  this 
fascinating  subject. 

Says  Hilbert  in  his  unpublished  Vorlesung 
ueber  Euklidtache  GeomsCrie,  "The  order  of 
propositions  is  imiwrtnnt.  Mine  differs 
Strongly  from  that  usual  in  text-books  of  ele- 
mentary geometry;  on  the  otiier  hand,  it 
greatly  agrees  with  Euclid's  order. 

"So  fuehrcn  uns  diese  ganz  modemen  Un- 
tersuchungen  dazu,  den  Scharfsiun  dieses 
alten  Mathematikers  reoht  zu  wneidiffBn  nnd 
aufs  hoechst  zii  howundem." 

Again,  a  propos  of  Euclid's  renowned  paral- 
lel postnlate,  Hilbert  says:  "What  sagaeity, 
what  penetration  the  setting  up  of  this  axiom 
required  we  best  recognize  if  we  look  at  the 
history  of  the  axiom  of  parallels.  As  to  Eu- 
clid hmself  (circa  300  B.  C.)  he,  e.  g.,  proves 
the  theorem  of  the  exterior  angle  before  in- 


troducing the  parallel  axiom,  a  si{m  how 
deeply  he  had  penetrated  tn  d^n  Zusamimn- 

Professor  Barbarin  rf>p<\'if.^  the  exploded 
error  of  attributing  to  Gauss  the  discovery  of 
the  Bon-Enclidean  geometry  in  1703.  In  the 
introduction  to  n  y  1  nslation  of  Bolyai's 
'Science  Absolute  of  Space,'  pp.  %'iii-Ix,  id  a 
letter  from  Gauss,  on  which  I  there  remark: 
"Fhmi  this  letter  we  dearly  see  that  in  178^ 
Gauss  was  still  trying  to  prove  that  Euclid's 
is  the  only  non-contradictory  system  of 
geometry,  and  that  it  is  the  system  rsgnant 
in  the  external  space  of  our  physical  so^erio 
enm  The  first  is  falao;  the  second  oan  nerat 
be  proven." 

In  180i  OauBS  writes  thet  in  vain  he  stiS 
Bet'ks  the  unloosing  of  this  Gordian  knot. 

Again,  with,  the  date  April  27,  1813,  we 
read:  "Li  the  theory  of  parallel  we  are  even 
now  not  farther  than  Euclid  was.  This  is 
the  'partie  hontensc'  (Hhanicful  part)  of 
mathematics,  which  soon  or  late  must  receive 
B  lAolly  different  form."  Thns  in  181S  there 
is  in  Gottingen  still  no  light 

But  in  1812  in  Charkow,  the  non-Euclidean 
geometry  already  had  been  for  the  first  time 
OOtudoosty  created  by  Schweikart,  whose 
summary  characterization  of  it  is  given  in 
Science,  K  S.,  VoL  XII.,  pp.  842-840.  This 
he  oommnnieated  to  Beaed  and  sent  to  QtvA- 
ing  and  afterward  to  Gausa  in  1818,  so  that 
it  may  claim  to  be  the  first  published  (not 
printed)  treatise  on  non-Enclidean  geometry. 

By  this  time  Gauss  had  progressed  far 
enough  to  be  willing  to  signify  privattljf  hia 
acceptance  of  Schweikart's  doctrines.^ 

On  p.  15,  Barbarin  mekes  e  brief  argument 
for  Euclid's  axiom,  'All  right  angles  are  equal' 

This  argument  was  good  before  Hilbert 
and  Veronese,  since  this  axiom  can  never  be 
prored  by  superposition.  It  is  already  a 
conse<menee  of  (he  as<;iimption8  preliminary 
to  motion.  This  profounder  analysis  Bar- 
barin has  not  attained  to.  He  still  uses  aa  a 
postulate  and  supposes  indispensable  'I'inde- 
formabilitS  des  figures  en  d^placement.* 
^Vhat  Jules  Andrade  calls  'cette  malheureuse 
et  iUogiqoe  dfiSnition'  of  Legendre,  'the 
shortost  path  between  two  points  is  «  strsigilit 
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liiMb*  BtrtMurin  puts  u  an  elemeataqr  proiMMi' 

tion! 

MftTiniTtfT  f>1w,  p.  2,  assumes  it,  thua  in- 
vulidutiiig  anil  making  cphcinerul  his  pretty 
little  *  Nod- Euclidean  QeometiT'  (Ginn  &  Co., 
Rnrharin  thf-n  procce<l>  to  classify 
geometries  by  Succberi'a  three  li;>'i>othcsea,  the 
hypotlieiitt  of  obttiae  ani^  the  hypo<lM»iB  of 
right  angle,  the  hypothesis  of  acute  augle, 
or  that  flio  angle  sum  of  a  rectilinear  tri- 
angle is  grutitur  thoo,  ojual  to,  less  than  two 

But  the  remarkable  disco vrr it •>  nf  Dehn 
liaye  now  ahowu  that  this  classification  is 
invalid 

Barbarin  says,  p.  16,  'Saccheri  proves  that 
the  hypothesis  of  the  obtuse  angle  is  inoom* 
patible  with  postulate  6'  of  Euclid. 

D«bn  dissipates  tliis  supposed  inoomiMiti- 
bility  liv  nptnally  pxhihiting  a  now  geometry 
in  which  they  amicably  blend,  wbioh  he  calls 
the  non-Legendroan  geometry. 

In  the  same  way,  the  hypotlieBis  of  right 
angle  amalgamates  with  the  contradiction  of 
Euclid's  parallel-postulate  in  a  geometry 
which  Bchn  calls  semi-Eudidean.  As  Dehn 
states  this  result:  Thrrp  nr<»  nnn-Arcliiniodian 
geometries  in  which  the  parallel-axiom  is  not 
valid  and  yet  the  angle-sum  in  every  triangle 
is  equal  to  two  right  angles.  Thus  the 
theorem  (Legendre,  12th  Ed.,  I.,  23;  Bar- 
barin, p.  25):  'If  the  sum  of  the  angles  of 
every  triangle  is  equal  to  two  ri^lit  nii^.'lcs  the 
fifth  postulate  is  true,*  is  soon  t'*  Im-iik  iL/wn. 

Manning's  'Non-Euclidean  Gcometty/ 
though  it  says  (p.  9S).  *The  eniptiejfeMB^iy 
was  left  to  be  discovered  by  Riemann,'  gives 
only  the  single  elliptic. 

It  norer  even  mentions  the  double  oUiptic, 
or  spherical  or  Riemanninn  gnometry,  which 
Killing  maintains  wa«  tin  ..nly  fi^rtn  which 
ever  came  before  Kiemann's  mind.  If  so. 
then  Barharin's  bode  is  like  Riemann's  mind. 
The  Riemannian,  as  distinguished  from  the 
single  elliptic,  is  the  only  form  which  ap- 
pears in  it  Killing  was  the  first  who  (1879, 
CrsOs's  Jovmal,  Bd.  83)  made  dear  the  dif- 
ference between  the  TiicmanTijan  and  the 
single  elliptic  space  (or  as  he  calls  it,  the 
pdar  fonn  of  the  Riemannian). 


K1«B   duunpiooed   the   single  elliptie. 

Manning  knows  no  other. 

Professor  Simon  Newcomb,  like  Manning; 
deals  only  with  the  single  elliptic  in  his 
treatise:  'Elamentaiy  tbeotems,  relating  to 
tho  geometry  of  a  space  of  throe  dimrn-irms 
and  of  uuiiorm  positive  curvature  in  th« 
fourth  dim»ntion/ 

The  last  four  words  F.  S.  Woods  replaces 
by  seven  duts  in  his  artirlo  'Space  of  constant 
curvature'  (AnnaU  of  Math.,  VoL  3,  p.  72), 
though  blaming  Prafessor  E.  8.  Crawley  for 
the  error  tin  y  contain. 

Newcomb's  also  was  the  imfortunate  con- 
ceit whidi  dubbed  this  'A  Fairytale  of  Geom> 
etry,'  a  point  of  view  from  which  he  k  Still 
suffering'  in  his  latest  little  unburdening  in 
Harper's  Magazine. 

Just  so  Lobadievsid  had  the  misfortune 

tr  call   his   rrpatinn   'Imnpinary  Goomrtry.' 

Contrast  John  Bolyai'a  'The  Science  Abso- 
lute of  Spaoe.' 

In  single  elliptic  space  every  complete 
straight  line  is  uf  finite  constant  length  irk. 

Every  pair  of  straight  lines  intersect  and 
return  again  to  their  point  id  intersection, 
but  bavo  no  other  point  in  common. 

In  the  80-calied  spherical  space,  that  is  the 
Riemannian  space,  two  straight  lines  always 
meet  in  two  points  f opjic^ift!*,  or  antipodal 
points)  which  arc       from  rach  otlu-r. 

TIm:  single  elliptic  makes  the  plane  a  uni- 
latecal  or  double  surfaee,  so  that  two  antip- 
odal jioint-!  wonld  correspond  to  one  pnint, 
but  to  opposite  sides  of  this  one-sided  plane 
with  reference  to  surrounding  three-dimen- 
sional  elliptic  space. 

Th«>  geomrtrv  fur  two-dimensional  Rie- 
mannian space  coincides  completely  with  pure 
spherics,  that  is  with  spherics  establidwd 
from  pi istiilatt's  whicli  niaki*  no  reference  to 
anytliing  off  of  the  sphere,  inside  or  outsida 
the  sphere.  Hmiop  the  great  desirability  of 
a  treatise  on  pure  is]>)i<'rics.  It  would  at  the 
«anie  time  be  true  an*!  availablo  f.>r  Eudidesn 
and  for  Riemannian  geometry. 

Tet  tta  relations  to  tiufee-dimensional  Eu- 
clidc-ati  an<l  three-dimensional  BiemsmnisD 
Space  would  differ  radically. 

Through  evury  RiemamiisB  stid|^t  Itw 
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passes  an  infinity  of  planes  aUo  Riflnmnnian, 
and  in  eaeb  of  these  tiiis  etnugkt  has  a  deteir- 

mined  and  distinct  center;  but  the  straight 
i»  independent  of  the  planeii,  and  is  defined 
by  the  postulates. 

Kow  in  the  sphere  thf  ^'it  at  circle  and  the 
one  pseudo-\)\ane  which  contains  and  fixes  it, 
namely  the  sphere,  are  inseparable,  since  any 
portion,  however  minute,  of  either  detenu  incs 
all  the  otlior  as  vrnl!  ns  its  center  and  radius. 

In  the  single  elliptic  geometry  the  elliptic 
straifi^t  line  does  not  divide  the  eUiptie 
plane  into  two  separated  regions.  Wo  can 
pass  from  any  one  point  of  the  plane  to  any 
other  point  without  crossing  a  given  straight 
in  it.  Starting  from  the  point  or  inteiseo* 
tion  of  two  sfraiprhts  and  passing  alonp  one 
of  them  a  certain  finite  length,  we  come  to 
the  intersection  point  again  without  having 
crossed  the  other  straight.  Hence  we  can 
pass  from  what  seems  one  side  of  the  straight 
line  to  what  socms  the  other  without  crossing 
it,  that  is,  it  is  uni-lateral  or  double. 

This  piti^'lo  elliiitic  ppomc-try  is  never  men- 
tioned in  Barbarin's  book;  juat  m  the  Bie* 
mannian  is  never  mentioned  in  Manning's 
book.  First  take  yuur  choioB,  then  buy  your 
non-Euclidenn  geometry. 

On  p.  30,  Qarbarin  gives  to  Gauss  the  honor 
which  bolongs  to  Wallis  of  being  the  first  to 
remark  that  the  cxiatcnrp  of  unequal  similar 
figures  is  equivalent,  in  continuoua  space,  to 
the  parallel  paetulate^ 

In  Chapter  VII.,  'Lea  Contradicteurs  de  la 
g^ometrie  non-euclidicnne,'  Professor  Bar- 
barin  makes  with  unanswerable  vigor  the 
argument  which  I  gave  in  my  'Report  on 
Progress  in  Xon-Eudidfan  Ocometry'  (Sci- 
K.vcE,  N.  S.,  Vol.  X.,  pp.  64&-557). 

There  I  quoted  Whitehead  who  was  the  firet 
to  publish  (March  10,  1898)  "the  extension 
of  Bolyai's  theorem  by  investigating  the  prop- 
erties of  tlic  general  class  of  surfaces  in  any 
non-Euclidean  spaoe,  elliptic  or  hyperbolic, 
which  are  ^ncli  that  their  pcorlcsic  perimetry 
is  that  of  straight  lines  in  a  Euclidean  plane. 

*'5udi  surfaces  are  proved  to  be  wal  in 
elliptic  as  well  as  in  lujFttfboliC  space,  and 
their  general  equations  are  found  for  the 
caae  when  they  are  surfaces  of  revolution. 


"In  hyperbolic  space,  Bolyai's  Umit-aur- 
faoea  ate  shown  to  be  a  particular  ease  of 

^uch  surfaces  of  revolution. 

''The  same  principles  would  enable  the 
problam  to  be  solved  of  the  discovery  in  any 
kind  of  space  of  surfaces  with  their  'geodesic' 
[geometry  identical  with  that  of  planes  in 
any  other  kind  of  space." 

Now  not  only  the  Btrikin^ly  important 
problem  solved  hy  Wliitcheail,  but  ulso  the 
analogous  problem  indicated  had  both  been 
solved  by  Baibarin  and  prseented  three 
months  before  to  the  Academic  Royale  de 
Belgique;  but  these  investigations  were  only 
published  after  the  appearance  of  my  Re- 
port (October  20,  1899).  They,  as  Barbarin 
sny^,  p.  63,  'bring  nut  in  a  strikinfj:  manner 
the  absolute  independence  of  tho  three  sys- 
tems of  geometry,  which  are  able  each  to  get 
everything  from  its  own  resources  without 
need  of  borrowing  anything  from  the  others.' 
In  each  of  the  three  spaces,  Euclidean, 
Bolyaian,  Riemanniun,  there  exist  surfaoea 
whose  geodesies  have  the  metric  properties 
of  the  straights  of  tho  two  other  spaces. 

But  the  book  in  which  these  beautiful  r»> 
searches  are  published:  'Etudes  do  gcom£trie 
analytique  non  euclidienne  par  P.  Barbarin, 
Bruxcllcs,'  1000,  Hayez,  pp.  168,  has  other 
titles  to  universal  recognition. 

Notwitbstantlinp  llio  ever-pri";ent  example 
of  Euclid,  who  never  uses  ^  construction  or 
a  figure  which  he  has  not  shown  to  follow 
deductively  from  his  two  postulated  figun^ 
the  straight  and  the  circle,  an  insidious  error 
crept  into  geometry,  tuught  by  Bemau  and 
Smith,  who  should  Icnow. better,  in  the  foillow* 
ing  words:  (See  their  'Goometrj-,'  p.  70, 

§  112)  "Note  on  Assumed  Constructions. — 
It  has  been  assumed  that  aU  ooustructiona 
were  made  aa  required  for  the  theorems. 

"TTiu5  nn  equilateral  triangle  has  been  fre- 
quently mentioned,  although  the  method  of 
constructing  one  has  not  }«t  been  indicated. 
H  refTulnr  heptnpnn  has  been  mentioned,  and 
reference  might  be  made  to  certain  results 
following  from  the  triseetion  of  an  angle, 
a!t1iouK)i  tha  aolutions  of  tho  problems,  to 
p'  Ti-tni  t  a  rejrular  lieptapon,  and  to  trisect 
uuy  angle,  urc  impossible  by  elementary  gcom- 
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etiy.  But  the  possibility  of  solving  such 
|inUflHW  has  nothing  to  do  with  the  logical 
sequence  of  the  theorems."  Tbis  is  «  fuiid«> 

menttd  blunder. 
The  cottBtruction  so  gUbly  asiumed,  to  poM 

a  circle  through  any  three  non-co-straight 
points,  is  et^uivalent  to  the  ausumption  of 
the  world-reno^-nod  parallel  postulate,  and 
thus  has  ever^-thing  in  the  world  to  do  ivith 
tht^  sp<l«en<'c  ftf  tliu  i!n'(>roin9.  The  n»?umod 
construction  of  a  triangular  from  three  sect* 
which  are  to  be  its  sides,  bjr  the  method  of 
Bcman  and  Smith,  p.  76,  is  equivalent  tfj  the 
assumption  of  the  Archimedes  poBtulate, 
which  again  has  everything  to  do  with  the 
logical  sequence  of  the  tlieorems.  In  fact  just 
this  assuuipti*'ii  makes  ephemeral  thf  U-uutl- 
ful  method  of  Saocheri  used  ia  the  book  we 
are  reviewinff. 

Hence  we  can  apprei  liite  that  astounding 
achievemeut  of  Bolyai's  young  genius,  hia 
§  34,  where  he  solves  for  his  untverse.  Eu., 
I.,  31.  To  draw  a  straight  lilM  throu);li  a 
given  jftint  parallel  to  n  friv^n  straiKlit  line. 
Uia  brilliaat  lead  was  followed  more  than 
half  a  oentuiy  later  bgr  Gerard,  but  it  ia  Bar* 
barin  who  5i;is  ended  the  iiiatter  by  dedu<  iiig 
from  certain  %-ery  simple  constructions  of  the 
trirectangular  quadrilateral  all  the  fundamen* 
tal  plane  constructions. 

In  riiaptcr  VITL  (La  goomctric  physiqiie,' 
j|  iSO  'La  forme  g^om6trique  de  notre  univers') 
our  author  streiaee  the  idee,  that  eren  if  onr 
iirilversc  were  exactly  Euclidean,  it  would  be 
forever  impossible  for  us  to  demonstrate  this. 
As  T  said  in  my  '  Non-Euclidean  Geometry 
for  Tcachcn).'  p.  14,  "If  in  the  mechanics  of 
thf  world  independent  of  man  we  were  aMo- 
lutely  certain  that  all  therein  is  Euclidean 
and  only  Euclidean,  then  Darwinism  would 
be  disproveil  by  the  roductio  ad  nbsurdura. 
All  our  measurements  arc  finite  and  approxi- 
mate only.  The  mechanics  of  actual  bodies 
in  what  Cayleiy  called  the  external  space  of 
onr  experienc,  niifj-Iit  mrelvuhly  l^e  shown 
by  merely  approximate  measurements  to  be 
non>Bue1idean.  just  as  a  body  mi^bt  be  shown 
to  weigh  more  than  two  grams  or  less  than 
two  grams,  though  it  never  could  be  shown 
to  weigh  precisely,  absolutely  two  grams." 


Our  author  suggests  the  following  experi- 
ment for  pRmng  our  space  non-Euclidean: 
From  a  point  trace  six  rays  sixty  degrees 
apart.  On  them  successively  mark  off  the 
seats  OA^  OA^,  OA,      OA^t  of  whieh  eadi 

is  the  projeetion  of  the  following'.  If  wc 
finish  by  finding  between  OA^  and  a 
difference  of  constant  sense  and  greater  then 
imputeble  to  error  of  prooadurs,  our  imivens 
is  noil  Euclidean. 

In  conclusion  this  beautiful  little  book  has 
the  sdTantage  of  being  the  production  <tf  an 
active  and  fertile  original  worker  lii  the 
domain  of  which  it  treats.  His  'Geometric 
general  des  espaces'  (1898),  his  *Sur  le  para- 
m^tre  de  I'univers'  and  'Sur  la  g^om6trie  dcs 
etrofl  plans'  (1901),  'Lo  cinquidme  livrc  do  la 
metageometrie,'  (1901),  'Les  cosegments  et 
les  Tolumes  «n  glomCtrie  noB  enelidiemie' 
(1902),  and  his  'Poligones  reguliers  sphcr- 
iqucs  ot  non-euclidiens,'  shortly  to  appear  in 
that  virile  young  monthly  Le  Malemaiiche, 
and  which  I  had  the  advantage  of  reading 
in  inuniiscript,  show  that  T?onlr-aux  is  honored 
by  a  worthy  successor  of  Hoiiel,  so  universally 
beloved. 

GaoaoB  Bboob  Halsteq. 

AVBTUf,  IkZAS. 

Lamarck,  The  Founder  of  Evolution,  Lift 
and  Work,  with  Tran,>^hif!ons  of  His  Writ- 
ing«  on  Organic  Evolution.  By  Alpueus 
S.  Pacxau),  M.Dn  LLJ>.  New  York,  Lon- 
<lon  and  Bombay,  Longmans,  Oreen  k  Co. 
190L    Pp.  xii-f  451. 

This  appears  to  the  reviewer  to  be  a  note* 
worthy  book;  he  has  read  it  from  cover  to 

cover  with  nuidi  jileasure  that  he  ventures 
to  predict  that  it  will  prove  a  source  of  satis- 
faetion  to  that  large  bodj  of  readers  who  are 
interested  in  the  rise  of  evolutionary  thought. 

Larmarck  lived  in  advance  of  his  age  and 
died  wmparatively  unappreciated. 

Although  quiet  and  uneventful,  his  life  was 
a  Tutsy  ono.  aui!.  as  b^ketelieil  l.y  Pr.  Packard, 
his  noble  character,  his  generous  dispoeitioa 
and  his  deep  intelleetaaUty  are  well  bveu^ 
out. 

His  devoted  and  loyal  daughter,  Comelie, 
without  whose  assistance  bis  later  votka  could 
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not  have  been  prepared,  piicourugfd  her  father 
in  the  days  of  his  bliadacss  and  ne^lect^  by 
saying  'La  post^ti  Toiis  hooMera.'  And 
til  is  baa  oome  tni&  Lunarck,  who  strug- 
gkil  with  poverty  and  other  depressing  coiiJi- 
tiuuB,  whose  views  were  laughed  to  scora  by 
Cuvier,  and  neglected  by  the  intellectaal 
leaders  of  his  time,  is  now  rorcivinp  honor  and 
recognition.  His  originitl  and  philosophical 
mind  dealt  with  some  of  tlie  Inuning  quea^ 
tioDB  <ti  our  daj,  inid  Im  is  now  plaoed  abors 
Cuvier  as  a  thinker,  imd  heralded,  by  many, 
as  the  moat  colossal  figure  in  the  history  of  the 
philoflopby  of  oviranie  natnre,  between  Aria- 

totle  and  Dnrwin.  This  frosh  interest  in 
Lnmnrrk's;  view;^  mak€0  Dr.  Packard's  book 
eeiieciaUy  tiinely. 

A  number  of  new  biographical  facts  are 
added  to  the  few  that  have  been  generally 
known,  and  the  book  is  illustrated  with  four 
portraita  of  Lamarck,  pictniee  of  his  birtlir 
place,  the  house  in  which  he  lived  in  Paris, 
etc  In  reference  to  the  analysis  of  Jus  writ- 
ings the  auAor  aajat  'Aa  regards  the  aeoount 
of  Laniard^a  qwonlative  and  theoretical 
views,  I  have,  so  far  as  possible,  preferred,  by 
abstracts  and  translations,  to  let  him  tell  bis 
own  stofy»  rather  than  to  oomnient  at  mudi 
lentrth  myself  on  points  nlmut  whleli  the  ablest 
thinkers  and  students  differ  so  much.'  This 
pert  of  the  author'a  task  has  been  especially 
well  done.  Nowhere  else  can  one  find  in  a 
single  volume  moh  a  comprehensive  anrviey  ef 
Lamarck's  theoretical  writings. 

The  growth  and  eaaential  features  of  hia 
theory  of  nrpnnic  evolution  are  shown  by 
ample  quotations.  This  theory  was  un- 
folded in  1800  and  fully  expound  in  1809 
in  till'  weU-known  *Philo9ophle  Zoologique.* 
The  various  expressions  of  his  view.^  in  1*500, 
1802,  1803  and  1806,  as  leading  up  to  the 
latter  work,  are  weU  illustrated,  and  aerenty- 
six  pag-e-i  are  dtn-uted  to  quotations  from  the 
'Fhilosophio  Zoologique.' 

Several  current  miaconoeptions  are  oor> 
rccted,  as  for  example— the  earliest  expression 
of  T.arnartk's  views,  as  far  as  his  published 
writings  show, was  in  1800,  in  the  introductory 
lecture  to  his  course  on  the  Invertebrates,  not, 
as  oomntonly  believed,  in  his  'Beeherebea  aur 


I'Orpanisation  des  Corps  Vivan-^,'  published 
in  1802.  Incidentally,  also,  in  reference  to 
Buffon,  it  is  shown  that  his  opinions  on  tiie 
variability  of  species  were  not  separated  into 
three  periods,  but  that  from  the  time  ho  be- 
gan to  express  his  views  on  that  matter,  to 
the  end  of  his  life^  he  was  an  adroeate  of  the 
mutability  of  species, 

Lamarck's  work  is  treated  from  all  sides; 
in  addition  to  the  exposition  of  his  views  on 
ori^^niiie  evolution,  there  are  chapters  on  his 
wnrk  in  Ixjtany,  ,ireolot.n,-,  invertebrate  i)alcon- 
tology,  general  physiology  and  biology,  aool- 
ogy,  his  thoughts  on  morals  and  on  the  rela- 
tion of  science  and  religion,  and  on  the  rela- 
tion of  his  evolutionary  views  to  those  of 
Buffon,  St  Hilaire  end  Eiaamua  Darwin. 
There  is  also  a  fine  dbapter  on  Keolamardc- 
ism. 

Thoroughness  and  breadth  are  notable  fea- 
turea  in  thia  aeoount  of  Lamardc  and  hia  life 
work. 

WlLUAM  A.  LOCY. 


sorrnTiFS  axd  ACiDExriES. 

KIOHTH  BEOULAB  ^ETUtO  OF  THE  BOTAMlOaL 
BOdBTT  OF  WAMJlKCffOV. 

Tfll  eichth  regular  meeting  of  the  Botanical 
Society  of  Washington  was  held  at  tl»c  Port- 
ner  Hotel,  May  24,  11)02,  with  President  A.  F. 
Woods  in  the  chair.  At  the  eonduaion  of  the 
business  mealing,  Dr.  B.  IL  Duggar,  chair- 
man of  program  for  the  evening,  was  called 
upon  to  preside. 

ICr.  S.  Lb  Hovria  called  attention  to  speci- 
mens of  Trillium  found  near  Great  Falls  of 
the  Potomac  Kiver  which  produced  long- 
pet  ioled  simple  leaves  from  the  rootstodc 
While  reecnt  nuniuuls  State  that  (his  is  occa- 
sionally true  for  the  genn^,  the  speaker  had 
failed  to  find  specimens  in  any  herbaria  exam- 
ined which  eihibited  this  character. 

Jfr.  M.  B.  Waite  stated  that  the  ordinary 
two  weeks'  interval  bad  proved  too  long  in 
spraying  apple  treea  for  bitter  rot.  In  ezperi- 
rnriiis  the  present  season  in  Virginia,  the 
third  treatment  wn^  made  just  after  the  petals 
had  fallen  and  while  the  trees  were  moder- 
ately oovered  with  foliaga  Two  weeks  from 
this  time  the  trees  were  found  to  have  made 
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8  vory  rnpiH  priiwtli  nf  six  to  ten  inchf«?,  nirl 
three  or  four  new  lull-grown  leaves  had  devel- 
opdd  on  eadk  twig,  wliidi  mro,  of  eontw^  un- 
protected hy  the  spray.  In  a  few  caMi  tilcse 
leaves  had  become  infected  %vi(1i  fungi,  prob- 
ably the  bitter  rot  fungus.  At  the  time  of  the 
fourth  treatment,  tbeae  leaves  were,  of  ooune, 
thoroughly  <  ^ n  1  with  tlio  mixliirr  nnd  pro- 
tected from  further  infection,  but  it  is  inter- 
eating  to  know  that  tiie  two  weeks'  mterval  at 
this  period  of  rapid  leaf  formation  was  long 
enoiiph  {or  leaves  to  form  and  become  inffctod 
with  the  fungus  before  they  could  be  pro- 
tected by  the  sprajr.  The  inferenoe  la  that 
the  interval  betwc  ii  tl»o  third  and  the  fourth 
•praying  should  in  this  case  be  shortened. 

Mr.  Wm.  A.  Taylor  oaUed  attention  to  aome 
£ald  experiments  recently  made,  to  aaoertain 
in  a  prai-tical  wny  to  what  extent  bees  nro 
responBible  for  the  spread  of  pear  blight.  In 
Hum  experiments,  whidi  were  oondncted  by 
Mr.  Charles  Downing  in  Kings  (^)unty,  Cal., 
where  blossom  blight  was  very  deatructivo 
last  year,  the  members  of  the  assoeiatioo  of 
bee  keepers  agreed  to  remove  tiieir  bees  to  a 
minimum  distance  of  two  milc^i  {tou\  tlio  pear 
orchards  for  the  blooming  season.  It  was 
found  during  the  blooming  season  that  a  ean- 
aiderable  number  of  swarms  were  left  in  the 
area  in  question,  including  one  lot  of  thirty 
or  forty  swarms  that  had  been  overlooked. 
Certain  treea  of  P.  Bany,  Clairgeau,  and 
Eiirllctt  pcnr^  were  covcro.!  widi  iri(>-^<|uito 
netting  before  the  bloaaoms  opened,  to  exclude 
all  the  larger  inaeeta,  indndinir  beea.  When 
tbe  trees  bloasooted  it  wa.s  fnun.l  that  the  trees 
of  P.  Barry  and  Clairgeau,  which  blfwomn<l 
early,  when  nearby  orchards  of  apricots  and 
peaehea  were  in  bloom,  were  little  visited  by 
bees.  Both  rovrri  d  nnd  uncovered  trees  of 
these  varieties,  to  the  niunber  of  3,000,  set  a 
full  crop  of  fruit,  with  no  blight  infection 
except  on  a  few  lute  Idossoins.  The  un- 
covered Bartletts,  which  blossomed  later, 
beginning  just  before  the  poaches  and  apri- 
eota  were  throu^  blooming,  were  weO  eoft* 
ered  with  Ix^f-  nlrmitt  frrnii  flu'  ^-(art.  The 
blossoms  on  the  uncovered  Bartlett  trees  wen* 
badly  blighted,  and  wy  little  fruit  aet  <m 
them  eanept  frtnn  the  fint  bloaaonta,  which 


opened  before  the  ^^c•e8  iK-gan  their  visits.  Oa 
the  covered  Bartlett  trees  more  fruit 
-set  than  on  any  other  Bariett  treea  in  the 
orchard.  Some  blossom  Ui^  g^ipaaiied  on 
the  covered  trees,  hut  upon  examination  some 
dead  beos  were  found  iuside  the  netting,  which 
bad  been  alli^tly  torn  bgr  storms. 

Mr.  Downing  estiiiuit<?iH  thf  financial  loss  on 
his  Bartlett  pears  last  season  due  to  blossom 
blight  at  $10,000,  and  his  loaa  on  die  aane 
variety  this  year  from  the  same  cause  at  1,000 
tons  of  fruit  on  9,000  trees.  lie  concludes 
that  so  long  as  there  are  blight-infoctod  pear 
trees  in  hia  locality  tbe  crop  of  Bartletts  will 
be  df>*truy(<l  if  tlu-  Vh(s  havr  ncrr-^  to  them. 
The  fact  timt  the  covered  trees  set  fair  crops 
of  fruit  api>eara  to  indicate  that  eroaa-poUt- 
uation  of  Bartletta  was  not  neeesaaiy  in  that 
Ideality  this  season. 

In  the  discussion  of  pear  blight  in  Califor- 
nia, Ur.  Wnite  stated  that  the  Might  baeteria 

were  usimny  rarried  fruiii  the  p-.inuny  exuda- 
tion of  hold-over  cases  by  flies  and  wuspa,  flies 
being  the  principal  agents  in  the  tranapoita- 
tion  of  the  vinii*.  After  the  fiist  bloeaona 
liavo  been  Infected  in  this  manner,  the  regu- 
lar flower-visiting  insects,  of  which  the  com- 
mon honey  bee  and  the  sweat  bees,  belonging 
to  the  grnrra  Halictits  and  A  niiretm  are  exam- 
ples, carry  the  disease  from  one  blossom  to 
another.  These  flower-visiting  inaeela  an 
very  efficient  in  transporting  the  '^Tfltfilff,  and 
(  thrr  things  being  equal,  the  later  a  poar 
blooms  tbe  more  complete  its  infection.  If 
our  pomaeeoua  fruit  bloaatmiB  continued  te 
open  during  the  summer,  the  destruction  by 
pear  blight  would  doubtless  bo  almoet  com- 
plete. Ordinarily  the  closing  of  the  bloom- 
ing period  terminates  the  multiplieation  and 
distribution  of  the  disease. 

Mr.  M.  A.  Carleton  discussed  'The  Spread 
of  Smut  and  Bunt  in  Wheat  as  aflfected  by 
Dry  Seasons  and  the  Earliness  of  Varieties,' 
It  has  been  pretty  well  known  for  some  timi 
that  smut  and  bunt  in  cereals  arc  much  more 
pveralent  in  dry  seasons  and  in  diy  regions. 
Experiments  and  chsen-ntion'!  inndr  hy  the  T'. 
S.  Department  of  AgricuUure  have  also  shown 
that  theae  fungi,  when  attadting  wheat  par- 
ticularly, are  mum  likely  to  appear  in  eaHy 
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varieties  thmi  in  thoee  that  mature  later.  Iliue 

it  iv  von,'  commnn  fnr  .Tapimfsc  whentf  be 
infested  with  smut  when  introduced  into  this 
country,  and  Japanem  Tarieties  are  always 
quite  early  in  ripening.  Now,  as  the  tendency 
of  dryness  and  heat  is  to  produce  early  ripen- 
ing of  plants,  it  appears  that  there  may  be 
wmie  relatioii  betwem  tKeee  parallel  facta,  and 
the  question  i?  a  very  interesting  onr  to  why 
thci'c  conditions  esiat.  Aa  a  rule  the  »mut  is 
propagated  by  gennioating  in  the  ground  with 
the  grain  itself,  infecting  the  young  plant  at 
that  time  and  growing  up  througli  tlie  plant  a^ 
the  plant  grows,  finally  breaking  out  at  tlie 
•arfaise  in  the  wheat  head.  One  of  two 
thinps  tlu  refure  it  scvnis  may  lie  trur,  cithrr 
that  the  abnormal  condition  of  the  plant  pro- 
duood  by  its  infection  widi  the  smut  causes 
the  plant  to  ripen  earlier, or, on  the  other  hand, 
that  the  parly  maturity  of  the  plant  nllowa  the 
smut  to  work  its  way  to  the  surface  before 
the  plant  has  grown  entirely  heyond  it.  Many 
cbfcrvations  seem  to  show  tliat  the  latter  is 
true,  although  it  is  by  no  means  established. 
The  tendency  in  dry  seasons  and  in  early  rl- 
]iening  is  always  to  produce  more  fruit  or 
grain  and  less  of  the  vegetative  portion  of  tlio 
plant.  As  the  smut  finally  produces  its  spores 
at  the  surface  in  the  head,  this  condition 
would  naturally  favor  the  maturity  of  tlie 
eniut  On  the  other  hand,  in  lator  ripening 
sorts  and  in  moister  regions  or  seasons  of 
greater  moisture,  tlie  growth  of  the  plant 
beinf?  nrnn-  rapid  and  tlip  mntnrify  nf  thf 
fruit  occurring  later,  the  plant  is  enabled  in 
a  sense  to  outgrow  the  development  of  the 
smut. 

A  portion  of  the  evening  was  devoted  to  a 
symposium  on  'Environment  ns  a  Factor  in 
Katural  Selection,*  the  discussion  being  led  by 
Messrs.  W,  J.  Srinninn  and  H.  J.  Wohbor.  In 
the  discussion  Trofcssor  Spillmau  statcfi 
that  enrironment  is  not  only  a  factor  in  nat- 
ural 8<>lc<'tion ;  it  i>  tlie  whole  of  it.  It  is  more 
than  this,  for  it  is  a  factor  in  variation.  .\a 
stated,  therefore,  the  subject  covers  the  whole 
ield  of  natural  selection.  It  is  prohahle  that 
natural  prliMition  has  been  rirnrwrirkcd.  aiiil  jjar- 
ticular  attention  is  called  to  the  fact  Uuit 
much,  perhaps  most,  variation  is  neither  useful 


nor  harmful,  and  therefore  not  amenable  to 

the  influence  of  natural  sL-lccn'on.  If  this  13 
true  a  gr«at  deal  of  what  we  see  in  living 
organisms  is  not  due  to  natural  selection,  but 
merely  to  fortuitous  variation,  perhaps  to 
mutations,  aa  De  Vries  would  have  us  believe. 

It  is  really  change  of  environment  that  is 
important  in  natural  selection.  These 
changes  are  frfciuently  favorable  in  that  they 
remove  a  condition  which  made  selection  more 
strict  Examples  of  these  are  eonnaon  in  the 
case  of  organisms  transplanted  to  a  new  habi- 
tat, where  their  natural  enemies  are  nhsont. 
Under  such  conditions  variations  bet-ome  per- 
misaible  that  were  not  possible  under  the  old 
conditions,  aiul  what  was  ho  fore,  an  unimpor- 
tant species  may  assume  a  very  important 
place  in  the  economy  of  nature. 

Mr.  Webber  stated  that  while  the  majority 
of  variations  indueed  direetly  hy  the  influence 
of  environment  arc  not  inherited  ;nevertboless, 
the  influence  of  environment  serrea  to  destroy 
those  individuals  which  do  not  vary  in  tlie 
direction  of  adapting  themselves  to  the  envi- 
ronment. It  is  only  those  individuals,  therefore^ 
which  posmees  desirable  variations  that  are 
nlile  to  produce  <spcd  for  the  next  genera- 
tion. The  action  of  the  enviroiuuont  in  the 
nestt  generation  would  be  eamctly  the  sanie» 
those  plants  only  which  vary  in  the  direction 
of  fitting  themselves  to  the  environment  being 
able  to  survive  and  produce  seed.  In  this 
way  natural  seleeUon  would  eliminate  audi 

variations  as  were  imfittefl  to  flie  environment, 
so  that  only  those  plants  best  fitted  would 
propagate.  This  action  continued  through 
several  years  would  eventually  result  in  ren- 
dering hereditary  the  characters  fitted  to  the 
environment.  Herbekt  J.  Webbeb, 

Cwruponding  Seeretarjf, 

Dl8CL88l0y  AyU  CORHtafO^DliXCE. 

WHAT  18  WATVBB  STODTt 
TiiURK  seem  to  be  many  conflicting  de6m- 
tioiH  in  .ittetnpts  to  answer  the  ahove  question. 
Here  aire  two  examples:  '^isature  study,  as 
used  in  this  paper,  is  understood  to  be  the  worit 

in  eleiiicnt^rj-  s<  icnee  tmijrht  below  the  high 
school — in  botany,  zoology,  physics,  chemis- 
try and  geology.  We  should  aim  to  define  re- 
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suits.  Gushing:  sentimcntalism  or  mere 
rambling  talks  will  be  us  barreu  iu  results  as 
iindigestied  statiatica.  To  avoid  this,  the 
teacher  sliould  ahvay*  have  a  dcfinitf  plan 
before  her  \i-bcii  the  leaaon  be^^ins/' — 1>. 
laiige,  Superviaor  of  Nature  Study,  St  Paul, 
Hiiiii. 

"Nntnr<>  SUiHy  is  wciTig  the  things  which 
one  looks  at,  and  tiie  drawing  of  proper  con- 
elusiom  from  what  one  iees.  Nature  itudy  is 
not  tlie  study  of  a  science,  as  of  botany,  en- 
toiiiulugj-,  geology  and  the  like.  It  is  wholly 
iufonual  and  unsyatematie,  the  same  as  tiba 
objecta  are  which  one  sees.  It  is  entirely  di- 
voriHwi  from  definitions,  or  from  explanations 
in  books.  ♦  *  *  To-day  it  is  a  stone;  to-mor- 
row it  is  a  twig,  a  bird*  an  insect,  a  leaf,  a 
flower.  •  •  •  The  problems  of  chetnistry  and 
of  physics  are  for  the  most  part  unsuited  to 
early  lessons  in  nature  study. 

'*If  natui*  study  were  made  a  stated  part 
of  !\  fiirririilum,  its  purpose  would  be  defeat- 
ed"—L.  H.  liaiiey,  Cornell  University,  N.  Y. 

I  have  observed  the  diffisrent  methoda  of 
teaching  botany  and  zoology  for  many  years 
past.  So  far  as  this  country  is  concerned,  I 
think  what  is  now  correctly  termed  nature 
study  started  with  Louis  Agassis  at  Harvard, 
where  he  invariably  ^<ft  his  speein!  students 
in  zoology  to  work  on  a  starfish,  a  lobster,  a 
«lam  or  some  other  animal;  not  one  specimen 
of  one  of  these,  but  maiiy  of  them,  not  alone 
those  that  wore  full  sfTnwn,  but  tho-io  of  all 
ages;  not  only  dead  specimens,  but  tliose  that 
were  alive^  always  with  muMVOUS  compari- 
sons. For  nionthsi  the  use  of  books  wa.<i  posi- 
tively forbidden;  and  all  that  was  told  the 
atudent,  excepting  a  few  names  of  parts,  was, 
*Tou  are  right,'  or  'You  are  wrong,'  and  if 
wrong,  tlif  >tu>1<  nt  was  kept  at  the  worlt  until 
he  saw  the  thing  right 

Agassis  was  overflowing  with  enthusiasm. 
He  would  throw  up  both  arms  with  f>xr1ama- 
tious  of  delight  on  seeing  a  specimen  of  a  com- 
mon shell-fish  that  was  overgrown.  This 
earnestness  and  enthusiasm  helped  secure 
faithful  work  from  hi!=  sturlrnf^-.  Since  work- 
ing under  Agassiz  I  have  not  had  the  slight- 
est doubt  that  his  method  of  studying  nature  or 
nature  study  was  unsurpassed  for  advanced 


ptudent<s.  Tills  method  made  a  lasting  im- 
pression uu  liurvarU,  on  her  pn^ideuts,  hta 
profeeson,  and  all  the  students  who  took  Us 
I.iiifl  of  work.  Through  theso  stu^lents  of 
Agassiz  and  their  students  down  to  the  thiid 
generation,  this  spirit  of  indqjieindsilt  woik 
has  come  filtering  along  for  fif^  years  or 
moro,  till  it  has  finally  become  widpspread  and 
deeply  seated,  and  has  recently  burst  forth 
into  a  great  flame. 

Afti  r  the  manner  of  Agassiz  with  his  post- 
graduates, so  the  teaolier  of  the  grades  below 
the  high  school  win  treat  her  young  students, 
of  eottfse  giving  easier  problems  requiring  bus 
a  little  time  each  day.  The  teacher  will  show 
her  interest,  tact  and  enthusiasm  to  draw  out 
the  best  work  from  her  pupils.  By  all  de- 
vioes,  she  will  seek  to  get  the  results  of  the 
combined  observations  of  all  members  of  the 
class  before  she  lets  them  know  her  own 
\  lews  on  the  subject,  and  even  then  parts  of 
the  w  I;  may  be  1^  With  pupils  foT  further 
investigation. 

With  nmeh  that  is  good  in  nature  study 
comod  much  that  is  positively  iBjtmous,  and 
iinfurtunately  large  number?*  are  unable  to  di?- 
titiguish  between  the  true  and  the  false.  One 
writes  a  little  hook  giving  it  some  lanej  tills^ 
clljitorti;  the  drawinp?  of  some  seeds  and  seed- 
lings, inserting  outlines  of  children's  faces 
thmon;  she  writes  some  namdous  stories, 
and  all  these  to  help  atouae  and  retain  the 
interest  of  tlie  child. 

I  have  in  my  possession  a  neat  drawing 
made  by  a  studant  He  made  two  drawings 
to  repre-soiit  two  honey  l-eea  just  ahuut  to 
visit  apple  blossoms.  The  bees  an  not  alike; 
eaeb  has  two  wings  only;  the  heads  and  legs 
are  unlike  anything  ever  attached  to  bees. 
The  apple  blof>?oms  p.re  fire-lolxH^  fframopet- 
alous),  with  three  stamens  growing  from  the 
'  base  of  eadi  lobe  of  the  eoroDa.  ^  has  mads 

drawinfTs  of  imaginary  insects  .seeking  imagin- 
ary nectar  from  imaginary  flowers.  This  stri- 
dent was  trained  in  a  state  normal  schooL 
Such  caricatursB  STB  absolutely  worthless^  in 
fact  injurious:,  to  any  yonnp;  peiaon  who  makes 
them  or  even  looks  at  them. 

W.  J.  Bui. 

AoaidXTuaai.  Oouibb,  Mien. 
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To  THE  EuiTuK  OK  :>ciENcE:  1  share  Tro- 
feasor  Gonong's  suxpriie  tbat,  sfter  the  word 
'eookgy*  had  been,  fully  discussed  in  your 
columns  by  many  leading  naturalists  (of  whom 
Mr.  GonoDi;  was  one),  you  should  have  ailuiit- 
ted  mj  belated  remarkB.  I  can  only  suppoM 
that  ynu  recof^nized,  what  Mr.  Gniionp  seems 
to  liavo  forgotten,  that  I  am  not  responsible 
for  the  inteirention  of  the  AtUmtic  Ocean. 
Still  I  conftiss  that  I  should  not  for  the  mo- 
ment have  forgotfen  the  difference  betwwn 
the  American  and  EncUsh  languages.  I  can 
only  aay  that  if  the  spelluiir  'eooloey*  be  not  a 
vagary,  the  fact  is  to  bt-  rt'KreftcHl,  since  such 
contractions  undoubtedly  mislead  tho«e  who 
wish  to  f oUow  the  emsellent  wrample  of  one 
of  your  oorreBpondents  and  to  oie  the  Greek 
lexicon.  I  do  not  recopnize  the  paraUel  with 
'economy,'  a  word  which  came  to  us  through 
the  Freneh,  end  whidi  ia  a  familiar  ererydagr 
word,  whereas  'uoology'  is,  aud  uo  doubt  will 
long  remain  a  purely  technical  term.  I  infer 
that  here  I  have  the  support  of  Mr.  Letter  F. 
WanL 

As  to  the  meaning  of  *ax!f>lo>fj','  I  glad 
to  find  myself  in  entire  agreement  with  Mr. 
Qanong  and  Dr.  Theodore  QilL  But  when 
the  former  belabors  me  for  bringing  a  false 
accusation  against  botanists,  in  saying  that 
they  hare  restricted  the  meaning  of  the  term, 
I  mnat  defend  myaelf.  I  do  not  profees  to 
?poak  with  the  authority  of  Mr.  Ganonp, 
whose  studies  in  this  branch  of  natural  his- 
tory we  all  admire;  I  speak  merely  as  a  casual 
skimmer  of  audi  publications  as  Sciknck.  It 
certainly  appeared  to  ine  thnt  the  two  authors 
whose  papers  suggested  the  recent  discussion, 
namely  Mr.  H.  8,  Beed  and  Hr.  H.  C.  Oowles, 
used  tlie  terni  as  meaning  'rfx'olr^pieal  jiliint- 
geography.'  The  former  entitles  his  paper 
'The  Ecology  of  a  Oladal  Lake';  does  Mr. 
Ganong  seriously  maintain  that  this  means 
'The  science  of  the  adaptittion  of  a  ginoial 
lake  to  its  surroundings  f  The  latter  (what- 
ever be  may  have  said  'in  his  elaborate 
jiaiver'  here  distinctly  asserte.!  that  the  '\)hy- 
togeographic'  was  one  of  tiie  two  aspects  pre* 
sen  ted  hy  'all  ecological  probloins,'  and  hb 


paper  dealt  solely  with  this  aspect.  Your  own 
editorial  enplanation  of  the  term  laid  even 

more  stress  on  geographic  distribution.  Sur- 
prised at  this,  I  consulted  one  or  two  botanical 
friends,  who  assured  me  that  by  'cecology' 
they  really  did  understand  the  study  of  plant- 
associatir.iis.  T  tlu  refore  turned  to  Mr.  Rob- 
ert Smith's  paper  in  ^"atural  Science  aud 
found  that  he  did  not  use  the  term  'cBCologjr' 
in  the  same  sense  as  the  botanists  just  alluded 
to,  hvit  used  instead  the  phrase  'oecological 
plant  geography,'  which  I  quoted  in  my  previ- 
ous letter.  ISi,  Oanong  need  not  have  bunted 
up  all  the  instances  of  the  words  'oecologicar 
and  'oology'  in  Mr.  Smith's  paper.  I  admit 
that  the  latter  doee  ooctir  once  (Ut.  Oanon^ 
says  'four  times').  But  my  whole  point  was 
that  Mr.  Smith  used  it  with  its  f\ill  and  cor- 
rect meaning,  aud  that  he  did  not  mention 
it  as  an  equivalmt  for  die  aubjeot  of  hia 
paper. 

I  trust  Mr.  Ganong  will  now  see  that, 
thoni^  my  ignorance  of  botanical  literature 
may  have  led  mo  to  give  too  extended  a  form 
to  my  statement,  still  the  use  of  the  term  in 
a  restricted  sense  does  actually  obtain  among 
botanist*.  Indeed  I  am  aaaured  by  a  botanical 
rollr.TFTue  thai  such  use  is  incrensinp.  I  hope 
therefore  that  some  of  Mr.  Ganoog's  hearty 
blows  will  have  glanced  off  me  on  to  tiie  shoul- 
ders of  the  real  offenders. 

The  whole  objc-t  of  »  f<'flinieiil  terininnlogy 
is  precision  aud  uuumbiguiiy  of  language. 
The  moment  a  term  ceases  to  be  used  in  tiie 
strict  sen«e  of  its  oripiiuil  proposer,  tins  objeot 
is  defeated.*  The  fact  that  there  are  signs 
of  Bueh  a  ehange  in  die  can  of  the  word 
'(Fcology*  justifies  a  ptnteet  before  it  is  too 
late. 

F.  A.  Bather. 

MA«S  ASn  WEIGHT. 

To  THE  Editor  ok  Sciiuxce  :  I  notice  in  your 
issue  of  June  18,  a  communication  from  Dr. 

Goods|>oed,  on  the  =:uV'ieot  of  'Mass  and 
Weij^'ht."  I  am  glad  that  atlt'iilioii  is  culled 
*  Pic.'fp!»sor  \V.  M.  Whwjlcr  ui»e«  'Etholojiy'  "in 
the  place  of  the  Ip^s  Hutisfactoiy  'ecology'" 
(ScuNCi  XV.,  p.  774,  Miiy  16,  11HJ2).  Why  is 
'cooloffv'  1«M  aatisfactoiy,  if  pot  (or  this  very 
reason ! 
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to  this  subject,  m  I  think  that  some  nfomi 

in  greatly  neeHcd.  T  aprot'  with  him  in  nl! 
that  he  sayB  except  that  1  «io  not  think  the 
tenn  'measureineiit'  is  the  proi>er  one  to  take 
the  place  of  the  common  title  'weights  and 
mcasuris.'  T'lalir  the  latter  title  is  always 
understood  a  list  of  the  uniU  and  their  oquiva- 
lents,  and  therefore  the  term  'measurement' 
lines  not  ripjily.  In  view  of  the  fm't  tluit  the 
units  of  weight  are  measure*  quite  as  well  sa 
the  units  of  length  are,  it  aeems  to  tne  a 
much  better  title  would  be  simply  '  measures,' 
and  T  would  nm^f  the  adoption  of  that  title 
in  place  of  the  word  'nieasurement/  suggested 
b!7  Dr.  Ooodfliieed. 

PfUlJU>ELPlUA, 


BHORTBB  ASTWLBa. 
mVIWllMOl  OF'  I^NQ   pr.l'MB-I.INKa  AT  THB 
TAMABACK  MIME. 

In  September  laat  two  veiy  long  plumb-lines 

were  hung  in  No.  6  shaft  of  the  Tamarack 
Mine  at  Calumet,  Michigan.  They  were  4,250 
ft.  in  length,  being  longer  than  in  any  pre- 
viously recorded  instance.  They  were  of  I7o» 
24  piano  wire  nnrl  the  bobs  were  of  cast  iron, 
weighing  fifty  pounds  each.  Qrcat  care  was 
taken  that  theve  should  be  no  interfeienoe 
from  projecting  objects  nor  from  dropping 
water,  of  which  indeed  there  is  not  a  great  deal 
in  the  shaft.  Measurements  between  the  lines 
taken  at  aurfaoe  and  at  fbeir  lower  extremities 

showed  a  divorgrncc  to  the  amount  of  0.11 
ft.  A  dirorgence  of  0.07  ft.  remained  after 
the  western  wire  had  been  moved  about  1.86 
ft.  further  west  to  ensure  its  freedom  from 
obstacles.  Thinking  that  the  air  pipes  which 
run  down  the  western  end  of  the  shaft  might, 
throotrb  magnetic  action  on  the  bob  nearest 
thorn,  he  cnusin};  this  divergence,  I  advised 
the  use  of  lead  bobs  in  a  plumbing  of  No.  2 
shaft,  which  took  plaoe  a  little  later.  Al- 
though ihu  length  of  the  lines  in  No.  3  was 
about  120  ft.  less  than  when  they  hung  in 
No.  5,  and  although  the  lead  bobs  were  used, 
there  was  yet  a  divergence  of  0.10  ft. 

The  pnhlioation  about  this  time  in  the 
Houghton  Baity  Mining  Gazette  of  the  fact 
that  a  diveigenoe  had  been  observed  at* 


traeted  wide  attention,  and  brought  forth 

many  attempts  to  explain  its  existence. 
Those  inuuediately  oognixant  of  the  oondi- 
tiona  had  no  sattsfaetory  iboorj  to  offer.  Qna 
of  the  explanations  was  that  the  diveigenea 
was  due  t'*  the  frrcater  attruction  of  the  ma- 
terial Ht  the  end  of  the  sliaft  for  tho  bob  hang- 
ing nearest  it  It  is  remaikable  how  many 
engineers  and  other  trainc^i  persons  hf']>i  to 
this  theory.  There  aeems  to  exist  a  general 
lack  of  appreeiatton  of  the  foroea  ai  gravita- 
tion, except  in  tlie  single  instance  of  the  force 
Iwtween  the  eartli  ami  objects  upon  it.  It 
is  of  course  true  that  the  attractions  on  either 
hob  toward  the  ends  of  the  shaft  are  diffenntt 
the  etrnnser  heinp  toward  the  end  nearest 
to  which  it  hangs.  Furthermore,  these  dii- 
ferenoes  of  attraction  tend  to  diverge  the 
lines.  Their  amounts,  however,  are  in  this 
ense  so  insignificant  as  to  put  them  ciuite  out 
of  consideration  in  attempting  to  explain  the 
divergence.  Their  sum  ia  only  a  few  huur 
dnnlths  of  a  prain,  and  the  conseQUent  divw^ 
genoe  only  about  0.001  ft 

Professor  Halloek,  of  Columbia  University, 
»u>rge8te<l  the  theory  of  rvpuluion  between  like 
p<i!es  at  the  lower  extremities  of  the  wire,  hut 
afterwards  moditied  this  to  include  repulsion 
between  like  consequent  poles  distributed 
nlori}^'  the  wires. 

Permission  having  been  granted  me  to  carry 
on  further  aperiments  in  No.  4  shaft  of  the 
Tamarack  Mine,  there  were  hung  in  tUa  dutft 
bronze  wires  No.  20  B.  &  S.  gauge^  carrying 
UO-pound  lead  bobs.  Th^e  lines  were  ap- 
praxiraatdy  16  ft.  apart  and  4,440  ft  in 
length.  By  a  simple  system  of  trianfnilation 
the  distance  between  the  mean  positions  of 
th«r  lower  extremities  was  determined,  wlule 
the  distance  between  them  at  surface  was 
(iireetly  measured.  It  is  thoncht  tliat  these 
distances  were  compared  with  au  error  not 
greater  than  0.€08  ft  A  small  oonvergeaoe 
of  0.09««  ft.  was  observed.  The  steel  wires 
were  then  hung  in  the  same  position  at  the 
top,  and  the  podtiona  at  tiie  bottom  obeeirved» 
both  with  lead  and  willi  iron  bobe.  The  bronse 
wires  were  hnnp  a  !»eeond  time,  but  somewhat 
nearer  together,  and  wore  found  practically 
paralkL  The  steel  lines  showed  a  slight  eon- 
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TBiBBBce.  Bnbaequeutlj  the  branae  whm  witii 
lead  bobe  irore  hxmg  in  Na  5  shaft  in  tbe 

same  position,  as  nearly  ns  might  be,  aa  was 
occupied  by  the  steel  wires  in  September. 
The  divergenoe  wee  gieater,  amouatiaflr  tUe 
timo  to  0.141  ft.  The  reenlta  are  eibilnted 
in  the  following  table: 


IMS. 

Wlrw. 

Bob*. 

DMUBOM  In 

tut. 

i  Lower 
tat-  Ks- 

KMO.  trum- 

1  % 

E  P  4J 

Jan.  3 

.No.  4 

Bronze. 

Lf»A. 

15  0»9 

!5,061 

-0.028 

"  6 

"  4 

Kteel 

Lead 

15  <m 

15  074 

-0.015 

6 

..  4 

Bteel. 

Iron. 

15.0B9 

15  062 

0.027 

"  9 

"  4 

Bronze. 

Lead. 

14.6U7 

14. 611 

+0.004 

"  16 

"  6 

BrooM. 

16  700 

1&8&0 

+0.141 

The  data  ahown  in  the  table  aeeoied  to  af- 

f.irJ  ample  ozperlmental  proof  that  neither 
{irravitation  nor  magnetism  could  account  for 
the  diTergenoe  originally  obewved.  Further, 
it  fleemed  that  the  results  pointed  clearly  to 
the  currents  of  air  in  the  shafts  as  the  dis- 
turbing cause. 

Until  No.  5  shaft  is  oonneeted  with  othor 
portions  of  tlie  mine  it?  ventilation  is  ac- 
complished by  dividing  it  into  two  parts  by 
means  of  a  tight  easing  whidi  eats  olf  one 
4S0ni]^rtnicnt  and  the  ladder*waj,  at  the  west- 
ern end  of  the  sliuft,  to  Hcnre  as  an  air  rhim- 
ucy  for  the  up-casst  draft.  At  the  time  of  the 
September  and  January  plumbings  there  ex* 
istetl  at  (IHTi'ient  levels  a  number  of  open- 
ings in  this  casing.  The  west  wire  hung  in 
the  air  diimney,  and  these  openings  permitted 
a  rush  of  air  from  the  down-cast  side  into 
the  up-caat  portion,  the  effect  of  which  would 
bo  to  move  the  west  wire  toward  the  west  and 
thus  produce  a  diTergenoe^  To  make  the 
proof  ns  complete  ns  pos.^ihle  it  was  dooidefl 
to  hjiQg  the  bronze  wires  onoe  more  in  this 
shaft,  but  to  hang  the  west  one  in  the  eom- 
partment  next  the  air  chimney,  rather  than 
in  it.  It  seemed  that  if  both  wires  were  hunp 
in  the  down-cast  portion  the  divergence  ought 
to  disappesr.  ICoraorer,  oommunieation  be* 
twccn  the  air  chimney  and  the  dnwn-cn.st 
portion  was  carefully  stopped  off  as  far  down 
aa  the  extent  <rf  the  wixea^  and,  to  farther  pre- 


vent oiseialation,  the  shaft  was  covered  at  the 
top  aa  MNXl  as  the  wires  were  in  position. 

Since  a  oonsidernhlc  differcnec  in  temperature 
exists  between  the  bottom  of  the  shaft  and 
the  surfsoe,  it  was  not  possible  to  stop  all  eir- 
eulation.  Tliere  remained  a  considerable 
convection  circulation  whose  down-cast  por- 
tion was  ootMeutrated  elonir  the  easing  above 
referred  tO.  The  measurements  between  the 
wirp«  wore,  at  surface  11.944  ft.,  at  bottom 
11.962  ft.,  showing  a  divergence  of  0.018  ft. 
Thie  diveigenee  was  eanly  aoeonnted  lor  bj 
the  convection  current  just  described. 

Tlie  difference  between  the  divergence  of  tiie 
steel  wires  hvrag  in  this  shaft  in  September* 
and  of  the  bronze  ones  in  January  is  explained 
by  the  fact  that  the  circulation  in  the  warmer 
weather  of  September  was  much  leas  vigorous 
than  in  January  and,  further,  that  the  steel 
wires  afforded  the  smaller  surfaoe  to  be  aoted 
upon. 

The  question  of  air  ewmnts  had  been  eott' 

siderod  early  in  the  experiments.    That  they 

could  account  for  the  diverfrencc  was  very 
slowly  admitted  by  the  observers,  inasmuch 
as  it  wss  dilBeuIt  to  believe  that  eurrents  of 
air  em;]  1  111  of  the  steadiness,  in  botli  volume 
and  direction,  which  woidd  be  necessary  to 
permit  the  constancy  which  was  observed  in 
the  mean  positions  of  the  lines.  The  mean 
y<osition.s  were  observed  on  scales,  placed  close 
to  the  wire.  Most  of  the  timo  scales  divided 
into  sixteenth  inohee  were  nssd.  F<v  honre 
at  a  time  the  variations  of  the  mean  po.'ii- 
tion  of  a  wire  would  not  exceed  three  or  four 
tenths  of  a  scale  division.  The  mean  posi- 
tion was  determined  by  drawing  the  wire 
n^'de  nnd  allowing  it  to  vibrate,  as  in  deter- 
nuuing  the  resting  point  of  a  balance  by  the 
method  of  vibrations. 

The  responsibility  nf  the  air  currents  once 
admitted,  it  was  found  by  studying  the  con- 
ditions in  No.  2  shaft  that  the  divergence 
there  observed  could  be  satisfactorily  ex> 
plained.  The  shaft  ia  down-cast  and  the  air 
leaves  it  at  the  west  end  to  reach  the  mine. 
The  small  oonvaigenee  obeerved  in  Nou  4 
shaft  can  likewise  be  accounted  for  by  the 
awirl  of  the  currents  as  they  enter  this  shaft* 
whidi  ia  up-east    The  oontour  of  Ae  walla 
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of  the  pkto  is  tQch  that  the  cummts  of  eir 

hugt^ing  the  outside  of  the  curve  a8  they  enter 
the  shaft  will  have  a  tendency  from  (he  west 
wall  toward  the  center.  Moreover,  it  appears 
that  this  tendency  will  be  itronger  dose  to 
tlio  wall  timn  a  little  dlsdmrc  away.  When 
therefore  on  the  Uth  of  Januai^,  the  west 
wire  was  moved  eastwaid,  leaaening  ihe  dis- 
tance between  the  lines,  the  wInb  hODg  move 
nearly  parallel  than  when  this  wire  was  dose 
to  the  wall  of  the  shofU 

It  seeuiH  therefore  that  a  Tery  aimple  causa 
was  at  the  li'itt  im  of  the  divfrppncp.  Thr; 
remarkable  fact  is  that  the  currents  of  air 
shoidd  he  so  eonstant  in  their  action.  When, 
however,  the  great  depth  of  the  shafts  is  con- 
sidered, also  the  constancy  for  considerable 
periods  of  time  of  the  tetuj^ralurt^  which  may 
influence  these  ennenta,  it  seema  ieasoiiabk» 
that  this  steadineaa  should  exist. 

F.  W.  ItcSjm. 

MicmoAH  Cbuna  or  linna, 
Hbi-aiiToir,  ICmk. 

•cz  nr  anD  num. 

Probably  everyone  who  has  tried  it  will  say 
that  it  is  not  easy  to  teach  attulcnta  the  rela- 
tion between  pteridoph^'tcs  and  seed  plants. 
Tet  bj  followinK  closely  the  origin  of  the  spo- 
rophyte  and  its  ^adual  evolution  the  subject 
can  be  made  clear  if  all  oonditions  are  favor- 
able.  One  important  cmidition  is  that  the 
text-books  consulted  by  the  student  shall  be 
perfectly  clear,  that  there  shall  be  no  oonfu- 
sion  of  terms. 

In  popular  aooonnu  of  plants,  aa  in  popular 
works  on  acienet?  pcTiernlly,  one  iniist  expect  to 
find  technical  subjects  treated  in  rather  oSt- 
hand  fashiMi.  But  in  works  planned  for  eoU 
lege  students  it  does  not  seem  unreasonable  to 
ask  for  simple  accurac}'.  Now  it  has  \ong  been 
known  that,  among  the  s^d  plants,  'the  plant' 
is  the  sporop'hjrtis  a  noo-aesual  otsanism.  The 


stamens  therefore  oanaot  be  male  organs  nor 
the  carpels  female  organs.  PUcing  the  pol- 
len upon  tho  8ti»;nia  is  not  fertilization  and 
every  botanist  knows  it.  There  are  no  such 
things  as  male  and  female  flowen,  nor  ilowen 
which  are  unisezunl  or  hennaphnxlitt^ 

Notwithstanding  these  well  known  fticts, 
many  botanists  continue  to  use  these  itiaeea- 
rate  expressions.  Practically  all  of  the  Kun> 
pcan  botanical  journals  are  serious  offenders. 
In  our  own  country  the  first  class  journals  use 
the  modem  terminology  but  many  of  the  most 
wi'lely  ii.sed  text-books  iV.i  not.  The  most  re- 
cently- issued  American  text-book^  a  work 
intended  for  university  students,  contains  the 
mialesding  snd  irrational  tsnna  mentioned 

abftvc. 

^{ethods  of  teaching  botany  are  frequently 
discussed  at  edueatiomd  eonventiens.  To  the 

writer  it  se<>ni.s  that  what  we  ne<"<l  is  not  ^n  me 

new  and  fancy  method  of  teaching  bat  a 
knowledge  of  facts  by  the  teaober  and  an 
ability  to  select  a  text-book  which  is  clear  and 
aeetiTHte  in  its  terminology — not  muddled  and 
confused.  Fbanos  Ramaley. 

UmvaasiTT  or  Ooumaao. 

HARVARD  CULLEOE  OBSERVATORY 
ABTKOyOMWAL  BULLETIN. 
The  detennination  of  the  law  govcnung 
the  variation  in  light  of  the  planet  Eroe  (433) 
is  one  of  the  most  iaitsresttng  problems  in 
Astronomical  Photometry.  A  similar  varia- 
tion in  light  of  the  planets  SIrona  (116)  and 
Tercidiiui  ^346)  has  been  announced  by  Dr. 
TL  Wolf,  «i  HeidelbeKg.  Both  objects  are 
favorably  sitnated  for  observation  this  sum- 
mer. The  opposition  of  Sirona  occius  on 
June  15,  1909,  If  agn.  10.9.  Aoeordiagljr  the 
following  ^diemeriB  for  Greenwich  Mi^w^i^ 
has  Item  computed  by  Mr.  F.  K.  Scaprnr?. 
of  ProvitlenceJ  R.  L,  from  the  elements  given 
in  the  Berlin  Jahrbueh  for  1904. 


EFUEUEBIS. 


1908. 


Hay 

June 
June 
June 
July 


9e.( 

0.3 
15.5 
25.5 

5.5 


J. 
941 


D. 


COM 

5»I6 
59J6 
6936 


R.  A. 

b.  B.  a 

17  61  4SJ 

17  45  10.2 

17  35  36.5 

17  26  7.8 

17  17  43.2 


Dec. 
ft  f 
—24  04 

—  25  5 


SO 

25 


—  25  12  31) 

—  2.")  15  52 

—  25  15  49 


Log  r 

0^195 

0.45349 
0.45560 
0.45767 
0.45069 


Log  A 

0.97197 

0 26518 
U.2«;468 
0.27063 
0.28260 


Uiyitizca  by  Google 


JUKS  20, 1902.J 

Photographs  taken  at  Cambridge  on  June 
5  and  June  8,  1908,  with  the  8"  DrajK-r  Tele- 

s<'o(M',  iiidifiitf  a  t'orroi  (I  II  tu  fliis  I'phi'iueris 
iu  iL  A.  of  -hO.lm,  and  in  Dec.  of  — 1'. 
Photognphio  enlargements  of  this  region 
will  be  furnished  to  observers  who  will  tinder- 
take  the  required  observatioiw. 

The  opposition  of  Tereidina  occuni  on  Au» 
gust  3,  1})02,  magn.  11.5,  in  R  A.  20h  50.4ni, 
Dee.  —0"  40'.  Daily  motion  in  A. 
— 0.9ui,  ia  Dec.  — 4'. 

EdWABO  C  PlCKSMNQ. 

il  ORADDATE  SCaOOL  OF  AGKJCVLTLRE. 
Tub  fint  Beasion  of  a  graduate  sehool  of 

at^riculture  held  luulcr  tiic  ■luspirr'^  of  the 
Ohio  State  University,  and  with  the  coopera- 
tion of  the  United  States  Department  of  Agri- 
culture and  the  Aflioeiatiou  of  American 
Afrrimhunil  Colleges  and  Experiment  Sta- 
tions, will  open  at  Columbus  oa  July  7  and 
will  oontinue  for  four  weeka.  The  puqioae  of 
the  school  is  to  give  advanced  instruction  in 
the  science  of  agriculture,  and  particularly  in 
the  methods  of  investigating  agricultural 
problems  and  teaching  agincultural  subjecta. 
Only  persons  who  have  compli  tr<]  a  college 
course  and  taken  a  bachelor's  degree,  or  who 
are  reoommended  hj  the  faeuItieB  of  the  col- 
]<  f-'i  -  with  which  they  are  associated,  will  be 
admitted  to  the  privileges  of  the  school.  In- 
struction will  be  given  in  four  courses — 
agronomy,  zootcchny,  daiiytng;  and  animal 
and  plant  Im  t  flitifr.  The  courses  in  tht>e 
subjects  will  run  parallel;  eziwpt  that  the 
course  in  breeding  will  be  so  arranged  that 
il  can  be  taken  by  student>:i  in  any  of  the 
other  courses.  The  Saturday  morning  periods 
will  be  devoted  to  lectures  and  coufereuces  ou 
agricultural  pedagogy  and  speeial  topics  of 
genornl  infrn -1.  Tlu^  i  luijitncnt  of  niodern 
dairy  apparatus  and  macluuery  and  apparatus 
for  instruction  in  soil  piiysics  is  es])ocially 
complete.  Some  of  the  apparatus  \isfd  in  the 
invi'stijrations  of  tlio  TJun-au  of  Soils  of  the 
U.  S.  Dcpurtiiicnt  of  Agriculture  will  bo 
transferred  to  Coltunbus  for  the  use  of  the 
si.'liftul.  Tliis  biirr  nn  ii*  now  ooiuliu  ting  a  soil 
survey  of  the  region  iu  the  immediate  vicinity 
of  Columbus,  and  the  students  of  the  school 
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will  have  an  opporttinity  to  obserre  the  field 

methods  of  this  survey. 

Tile  Itn-crL  r-,  of  Ohii)  will  pontribute  live 
stock  for  judging  and  demon-jtratiou  purposes 
in  connection  with  the  courses  in  sooteehny 
and  animal  breeding:.  An  <  >i>(  <  ImIIv  -i  l.  ■  ti  il 
libraiy  of  works  on  agriculture  and  agricul- 
tural science  will  be  provided. 

Dr.  A.  C.  True,  chief  of  the  Division  of 
Agricultural  Collcpf^  and  Expi  riment  Sta- 
tions of  the  Department  of  Agricrulture,  is 
dean  of  the  sdiooL  The  faeulty  will  consist 
nf  iilx.iit  thirty  instructors,  inilmlinsf  the 
beads  of  the  agricultural  departments  oi  state 
unirersities  and  agricultural  collegeB  and  the 
directors  and  other  officers  of  experiment  sta* 
tions  in  different  parts  of  the  country,  as  well 
as  chiefs  of  bureaus  and  other  officers  of  the 
U.  S.  Department  of  Acrieu1tur& 

aCIESTiFW  APPOlNTUEhTa  VSDEB  TUB 
aOySBSMSNT. 

Several  podtionB  in  the  scientific  depart- 
ments of  the  government  will  be  filled  a.s  the 
result  of  civil  service  examinations  in  July. 

On  July  10  an  cnaminstion  wiQ  be  held  to 

fill  three  vacancies  in  the  position  of  labora- 
tory assistant  in  the  National  Bureau  of  Stand- 
ards, at  a  salary  of  $900,  $1,000  and  $1,400  per 
annum,  and  to  other  aimilar  yacancles  as  theiy 

may  n<v  ur. 

The  examination  will  consist  of  the  subjects 
mentioined  below,  which  will  be  weighted  as 
foDows: 

Education  :itiil  t  r.nnin^'.  including;  training  in 
mathematics  and  mathematical  physics. 
(State  all  courses  In  these  subjects  taken 
in  college  or  later.)   20 

Experience,  including  (a)  laboratory  work  in 
electricity  and  general  physics  done  in  col- 
lege or  Inter ;  ih}  nr\y  other  expcritnentnl 
work  or  original  research;  (c)  other  ex- 
perienoe  likdy  to  be  helpful  in  the  position 
of  liiboratorj'  as'iiHtnnt   30 

One  or  more  of  the  following  optional  nub- 
joets:  («)  ThoorelicBl  and  applied  elec- 
tricity and  eleetrkst  testing;  (6)  Tlieo- 
retical  and  experimental  optics;  (<) 
Mechanics  of  soli<ls  and  fluids  with  appli- 
cations to  the  testing  of  weights  and 
measures    80 
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CoinjK'titurs  will  be  assoiiibled  only  for  the 
ieaU  uuder  the  third  subject.  Three,  houra 
will  be  allowed  for  subject  a,  «nd  two  boon 
onfh  for  siibjorts  b  and  c.  Appliconts  must 
show  that  they  have  been  graduated  from  col- 
lof^cs  or  technical  schuuU,  or  show  that  they 
have  obtained  an  eqaiTHlent  eeientifio  train* 
h\g.  Tlic  TLiiartiiicnt  ij(>=:irf*>  that  the  ap- 
pointee i)v  not  lcsi9  than  )!0  nor  more  than  40 
yean  of  age  and  be  in  good  pbysieal  con- 
dition.  A  preliminary  rating  will  bo  made 
on  the  first  two  subjects  as  shown  by  the  appli- 
cation and  accompanying  vouchers,  and  those 
applicants  who  fail  to  attain  at  least  70  per 
cent,  on  thi?  ruTddn  of  tlic  fxnniitiJtf ion  will 
not  be  given  the  tests  under  the  third  subject. 

On  July  8  and  9  examinations  will  be  beld 
to  fill  at  leant  four  vnraiu  if«  as  computers  in 
the  Coffit  and  Geodetic  Survry  nt  a  salary  of 
$I,OOU  a  year.   The  subjects  and  weights  are: 


Algebra   10 

Plane  and  solid  gwmetry   10 

Trif^onomctry   15 

Elements  of  caUiUltlS   16 

Pr»cti<a!  oomputfttions   50 


Ou  July  11  and  12  an  examination  will  be 
lield  to  fill  twelve  vacaneiee  in  the  position  of 

aid  in  the  Coast  and  Geodetic  Survey,  at  a 
salary  of  $720.  The  ago  limit  is  eighteen  to 
twenty-five  years  and  the  subjects  and  weights 


arc: 

MnthcinaticH,  including  the  elemcntH  of  cal- 
culus   10 

Practical  conpntations   10 

Astronomy   10 

Physics    10 

Survi'ying    10 

Modem  langiiagoH,  translation  from  one  Eu- 
ropean lungiiH^re   10 

Di  uviii^-  And  <l( -M-riptive  gsonstiy   10 

Training  and  experience   10 

Physical  cmninatioB   80 


On  July  15  there  will  be  an  examination  to 
fill  the  position  of  assistant  in  the  Road-mater- 
ial Laboratory,  Division  of  Chemistry,  De- 
portment of  Agricultnra,  with  a  salary  of  (000 
with  prospects  of  promotion :  ami  on  July  15 
and  16  there  will  be  an  e.xaniinatiun  for  a^ 
siatant  (piecc-woik  oomputer)  in  the  Xaval 
Obscrratoiy  and  the  Nautical  Almanac 
Office. 


TUE  PITTSBCBOU  JIEETISQ  OF  THK 

AMERICAN  A88UVlATtQS. 
ABBANORMBtm  haTS  now  been  made  so  that 

rfrtifi<\'itfs  will  be  hormrffl  from  points  in  the 
territory  of  the  Western  Passenger  Associa- 
tion which  show  the  purchase  of  tidcets  for 
the  Pittsburgh  meeting  of  the  American  Asso- 
cintion  on  June  26-30  incluaiTe  in  additi<m  to 
June  19-25  inclusive. 

Gbomb  a.  Warolaw. 


aCiKNTIFiC  NOTES  AND  VEWS. 

Sm  Joosra  DALfon  Hooxn  has  been  ap- 
pointed :i  forcit'ii  knight  of  the  Pmssiau 
Ordre  Pour  Ic  Meritc  for  Science  and  Arts. 
Sir  Joseph  Hooker,  who  was  director  of  the 
Sew  Botanical  Ciar<]ens  from  1^65-1885  and 
president  of  thr-  Pl-'vuI  Snoir-ty  froia  1*^72- 
1S77,  will  celebrate  his  eighty-fifth  birthday 
on  June  30. 

The  Huxley  Lecture  at  Charing  Cross  Hoa- 
pital  will  be  delivered  this  year  by  Dr.  William 
H.  Welch,  of  the  Johns  Hopkins  University. 

Lord  Ratleigu  baa  been  deoted  a  corre- 
sponding member  of  the  Visnna  Academy  «f 

Seiencf«!. 

Dn.  S.  Alfbro  MlTCHELb,  tutor  in  astron- 
omy at  Columbia  University',  has  been  elected 
a  fellow  of  the  Koyal  Attfonomieal  Society  of 

The  officers  of  the  American  Medical  Asso- 
ciation elected  at  the  Saratoga  meeting  are: 
President,  Frank  Billing!,  of  Chicago;  Viee- 
Prf\t!,h  nts.  W.  A.  Withcrspoon,  of  TenTirs=r<, 
G.  F.  Comstock»  of  New  York,  C.  R.  Holmes, 
of  Ohio,  James  H.  Dunn,  of  Minnesota;  Stt- 
rt  I'irij.  O.  H.  Simmons,  of  Hlinoi-*:  Tn  vtant, 
11.  r.  Xrwman,of  Tllinoia;  Orn'or^:  Medicine. 
J.  il.  Anders,  of  Philadelphia;  Surgery,  A.  F. 
Jones,  of  Omaha;  State  Medicine,  W.  H. 
Welch,  of  Baltimore.  Litflr  Korlc.  Arlc.iji>.i-. 
was  recommended  for  the  next  place  of  meet- 
ing. 

The  North  Carolina  Academy  of  Science 

was  fouii.lt  .lat  ■R;tloif;h,on  March?!, lOi^?.  TIi.' 
following  officers  were  elected  for  the  current 
y«ar:  Prendent,  W.  L.  Poteat,  Wake  Forest 
(\>llege;  Vice-President,  T.  Gilbert  Pearson, 
State  Normal  College;  Secretary  and  rreoe- 
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■urer.  Franklin  Sh^rmnn,  Jr.,  Stntp  Entomolo- 
gist; Executive  Commiltee,  W.  L.  Poteaty 
Ftanklin  Shfinoan,  W.  W.  Aahe,  H.  H.  Brim- 
ley.  Tait  Butler,  J.  L  lu  1.  r,  B.  W.  Kilgore, 
F.  L.  Stevens  fin<l  11.  V.  Wilson.  The  first 
mooting  for  the  prei>i'ntutiuu  of  papers  will  be 
lield  daring  the  first  weeic  in  October. 

OzFOBD  UviVBRSITY  will  on  June  24  confer 
its  honorary  Heojrec'  of  I).(M>.  on  Willinin  TT. 
il.  Christie,  V.H.,  F.R.S.,  ABtronomer  Koyal, 
and  on  Arthur  W.  Sficker,  F.RS.,  principal 

of  the  University  of  London.    The  decree  ^vill 
also  be  «K)nferred  on  Mr.  Cfaoote,  Ambassador 
of  the  Unitvd  States. 
FuxcBTOif  UmvEBSin  has  conferred  the 

degree  of  LI..D.  on  "Mr.  ^fnrri^  K.  Jesup, 
presideat  of  the  American  Museum  of  Nat- 
ural History. 
President  Xicholab  Huuiat  Bittles,  of 

Coluinbiii  University,  hv,<  rof-r  ivrr!  the  lieprec 
of  doctor  of  law*  from  Princeton  Uuivcrsity. 
It  is  undentood  that  he  iriU  receive  the  same 
(lefrreo  from  Yale  University  and  from  the 
University  of  Penn.«ylvania.  He  will  i:iiike 
the  commencement  addresij  at  the  latter  uni- 
Tsrsity. 

CoLLMBiA  University  has  conferred  the  de- 
gree of  D.Sc.  on  Professor  S.  B.  Christie,  who 
has  held  the  chair  of  mining  oud  metallurgy 
in  the  TTniversity  of  California  aiiK»  1885. 

M-  T'^Mii.  L-MrRENT,  professor  of  agriculture 
in  the  Belgian  national  school  at  Gembloux, 
has  been  elected  a  correspondent  of  the  Paris 
Academy  of  Sciences. 

DuRHAU  TlNIVEBSITr  has  conferred  the  de- 

•   

pree  of  D.CL.  on  Sir  W.  S.  Church,  pre^itlent 
of  the  Royal  College  of  Physicians,  London, 
and  <m  Dr.  Thomas  AnnaiKlale,  professor  of 
clinieal  sui8er>-  at  Ediid)urt;h. 

PnOFESSOR  Cii.  ItiritKT,  the  eminent  Frcneh 
physiologist,  has  resigned  the  editorship  of 
the  Revue  Seientifique,  which  he  has  held  for 
twi  nty  iv.  r  years.  He  is  succeeded  hy  li. 
Hcricourt. 


VSIYBRSITY  AND  EDVCAaJONAL  VEWB. 

Dr.  Fk.v.ncis  L.  Patton  resigned  the  preai- 
dency  of  Princeton  CniTcraity  cm  June  9, 


but  retains  the  Stuart  professorship  of  ethics 
a»d  the  philosophy  of  religion.  Dr.  Woodrow 
Wilson,  MbCormidc  professor  of  jurisprudence 
and  pditicB,  WHS  elected  as  his  aucoeeaor. 

At  the  l  omiin  iu  i  ment  exercises  at  the  Johns 
Hopkins  University  last  week,  President  Rera- 
aen  announced  that  over  $900,000  had  been 
suhscribed  toward  the  million  dollar  endow- 
ment fund. 

TuK  University  of  Pensylvania  has  received 
a  gift  of  $100,000  for  the  construction  of  the 
new  medical  buildings,  the  name  of  the  donor 
being  withheld  for  tlie  present. 

Mr.  a.  a.  Popk,  of  Cleveland,  has  given  the 
Western  Beaarve  University  $100,000  for 
buildings. 

President  Joskimi  Swai.v,  of  Indiana  Uni- 
versity, accepted  the  presidency  of  Swarthmore 
College,  on  condition  that  the  endowment  be 
increased  by  $400,000.  This  Bum  has  now 

be<'n  subscribed. 

\\'ki,i.s  CoLLEr,}.  has  recclvr.l  ^'.0.000  {mm 
Mr.  Henry  A.  Morgan  and  $25,000  from  .Mr. 
N.  L.  Zabriskie  for  buildings  and  equipment. 

It  ia  announced  that  the  doocfs  of  tlie  aew 

p!iy>i'  Ml  laboratory  for  Wosleynn  T':iivri-jity, 
which  is  t()  cost  $75,000,  are  ilr.  Charles 
Scott,  Sr.,  Philadeli)hia,  a  trustee  of  the  uni- 
VfTsity.  and  Mr.  Charles  Scott,  Jr.,  Xcw 
York,  a  graduato  <  f  the  class  of  '80.  The 
building  is  to  be  a  memorial  of  John  Bell 
Scott  of  the  class  of  '81. 

The  appeal  hy  the  goTemors  of  University 
College,  Dundee,  has  brought  in  over  £24,000. 

T>ii.  V.  TT.  Cntrf-mis.  lu-itR-ipal  of  I'lilvorsily 
College,  Cardiff,  and  formerly  lecturer  on 
physics  at  Cambridge,  has  offered  to  give  his 
collection  of  apparatus  to  the  college,  if  a 
building  for  a  laboratory  is  provided  at  n  cost 
of  £2,000.  He  suggests  that  the  laboratory 
be  named  in  honor  of  the  lato  Yiriamn  Jones. 
If  Cardiff  docs  not  accept  the  offer,  the  collec- 
tion will  be  presented  to  the  National  Pliysical 
Xiahant«y  at  Teddington. 

The  Sir  John  Cass  Technical  Institute^ 

I/ondon,  erected  at  a  cost  of  over  $150,000,  waa 
formally  opened  on  May  6  by  Ijocd  Avebuiy. 
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The  draft  charter  o£  tbe  prupose<i  I'niver- 
Bity  for  Liverpool,  settlfld  by  the  council  of 

Utii\»  rsit.v  Colletfo,  gives  powers  as  to  the  con- 
fennCQt  of  dutfi^^t^  the  rccoguizcd  fucul- 

tic«,  as  well  as  in  the  faculty  of  commerce, 
whie)i  embraces  the  sciences  of  economies,  pc- 
o^rrapliy,  bunking  and  commercial  law.  It  also 
givcsi  powent  to  admit  new  coui^titucnt  cul- 
\cgfs;  to  racognijM  halls  of  residence  for 
stutb  iits;  to  establish  new  professorships  and 
lecturenhips ;  and  provides  for  tbc  establieh- 
iiicnt  of  external  examiners. 

Tits  followiiiff  prmnotiona  have  beeo  made 

at  the  Johns  Hopkins  University: — George  B. 
Siiattuek,  Ph.D.,  now  associate,  to  b«!  associate 
professor  of  plij'siographic  gcologj';  ("aswell 
Grave,  ^iJ)^  now  assistant,  to  be  associate 
in  7iir,l.  ;ry;  T.  -ni"  A.  Parsons,  Ph.D..  to 
be  as&istunt  in  physics;  WiUiam  G.  MauCal- 
Inm,  M.D.,  now  associate^  to  be  attociate  pro- 
feaaor  of  pathology;  Quy  L.  HiiniMr,  V.D., 
now  instructor,  to  be  assoeiate  in  gynifeolojry : 
Walter  Baumgorten,  M.D.,  to  bo  assistant  in 
medicine;  Fkwenoe  JL  Sabin,  M.D.,  to  be  aa- 
sistant  in  anatomy;  Benjamin  R.  Schenck* 
if.D.,  to  be  instnietnr  in  pynft^ology. 

Dtt.  U.  C.  Warren  has  been  promote  to  a 
full  profeaaorahip  of  ajqwrimental  psgrdiology 

at  Princeton  TTniversitjr, 

ila.  (lEOHGE  F.  GKBriAnnT,  instntfti  r  in  the 
Armour  Institute  of  Technology,  at  Chicago, 
baa  been  elected  to  the  diair  of  medianiMl 
engineering. 

The  f'll'.^viiifr  apiiMint'tirnl*  find  ehanges 
in  tho  scientific  faculty  of  the  li^niversity  of 
North  Carolina  were  announced  at  the  recent 
eomiiieiiceitient  of  that  institution:  W.  C. 
Coker,  PkX).  (Johns  Uopkins),  now  at  Bonn, 
ae«««iate  pmfM»or  of  botany;  J.  E.  Dner- 
d»'n,  Ph.D.  Cl  'lms  llitpkia-*),  aetinR  jt  ifc  -.>r 
of  biolopy  daring  tl»e  lenve  of  Dr.  II.  V.  Wil 
sou,  head  of  the  department ;  Ivey  F.  Lewis, 
A.B.  (IT.N.C,  1002),  assistant  in  biology; 
M.  ir.  Staey.  Ph.B.  (T^X.C.  IOOl'),  instructor 
in  nintlKiuatics;  Arehibiild  Henderson,  Ph.D. 
(I'.N.r.),  assoeiate  professor  of  mathematics, 
was  gi\.  !:  H  yciirs  leave  of  absence,  during 
whieli  pi  ri  I  !;<■  will  f'll  un  iustnu-torship  at 
the  University  of  Chicago;  George  P.  Stevens, 


A.B.  (U.N.C,  1902),  assistant  in  mathemat- 
ics; J.  K  LattB,  A.1L  (U.X.C.),  inatruetor  m 

physics,  was  given  a  year's  leave  of  absence. 
Ho  has  accepted  a  scholarship  at  Harvard; 
H.  B.  IfcFadyen  was  appointed  assistant  in 
physics;  Il.i/.'l  ]b>llanil,  u.-sistsint  in  chemia- 
try,  and  W.  M.  Perrj',  a.ssistant  in  i>haniiacy. 

Du.  Gary  i»TAt^>,  since  liMb6  pn^ideni  of 
the  Oase  Sdmol  of  Applied  Sdenoe,  has  re- 
signed. 

Mr.  John-  W.  Ahrrckumhik  has  been  elected 
president  of  the  University  of  Alabama.  The 
Kev.  Dr.  Quy  P.  Benton,  preaideiLt  of  the 
Upper  University  of  Iowa,  has  been  elected 
president  of  Miami  University. 

Di{.  .Tames  JI.  Caruslk  has  resigned  the 
presidency  of  Wofford  College,  at  Spartan- 
burg. S.  C,  and  Professor  IIcnrA-  Xelson  Sny- 
der, professor  of  Eti>-'li>li.  succeeds  him.  Dr. 
Carlisle,  who  is  seven  ty-seven  years  old,  has 
been  elected  president  emeritus  and  professor 
of  astronomy  and  ethioa. 

Dr.  TunM as  Bi'Gcr.r'?  PvNninV,  sim-c  1S77 
professor  of  moral  philosophy  at  Trinity  Col- 
lege, has  resigned  and  has  been  made  profeaaor 
emeritus.  Dr.  Pynchon  was  president  of 
Trinity  College  fn  in  1874  to  1877  and  was 
from  1864  to  1877  professor  of  chemistiy  and 
natural  scienoes. 

Mr.  Graham  Bauour.  M.A.,  assistant  sec- 
retary of  the  Oxford  Examinations  Delegacy, 
lias  been  appointed  director  of  technical  in- 
RtnictioB  under  the  Staffordshire  County 
Council,  in  succession  to  Professor  Thomas 
Tunicr,  recr  ritly  t"»lt»('ted  to  the  chair  of  mstal- 
liir^jy  111  Biraiin^rhjim. 

Mu.  DoLOLAS  A.  Giix;uBlsT,  B.-Sc,  prof»»sor 
of  agriculture  and  director  of  the  agricultural 

ili  partnient  at  the  eollep-.  Tvi  nlintr.  lui-  ^- 1  n 
up])ointed  professor  of  agriculture  at  the  Dur- 
ham College  of  Science,  Newcastle,  in  succes- 
sion to  Professor  T.  H.  Middleton.  M.Se.,  who 
was  recently  elected  to  the  chair  of  agricul- 
ture in  the  University  of  Cambridge. 

Ma.  HhiUifcKT  STANt,EV  Jevons,  sou  of  the 
late  Professor  Stanley  Jenrons,  has  been  ap- 

pointi'l  til  ;i  1r>etun!ship  in  mineralogy  nt  tbe 
University  of  Sydney,  New  South  Wales. 
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THB  VmVBRBITlBS  IN  RBLATWN  TO 
BBSBARCn  ' 

It  is  nrnv  many  years  sinct>  I  (•;niii'  to  the 
couclusiun  that  the  provision  o£  adequate 
facilities  for  research  is  one  of  tlie  prime 
necemtie*  of  nniveraity  edueatimi  in  Can- 
ada; and  it  is  with  the  ol\i(H't  of  nccelerat- 
iriR  tht'  TTiovpitif-nt  whii-li  h;i.s  already  begun 
iu  tliis  dirociiou  that  i  have  selected  the 
relation  of  the  umverrities  to  research  as 
the  topie  of  my  rcmarha  on  this  ooeavion. 

It  will  perhaps  I)0  expedient  f<ir  me  at 
the  outset  to  say  that  I  propose  lo  u.s.'  the 
word  research  in  it^  widest  meaniug,  t.  e., 
aa  indicating:  thoae  efforta  of  the  human 
mind  uhirli  result  in  the  extenaioo  of 
knowlt  thj-i',  whether  sueh  efforts  are  exerted 
ia  tiie  tieid  of  literature,  of  scieiu-e  or  of 
art.  It  ia  a  common  miatake  to  apply  the 
term  research  to  what  we  aomewhat  erro- 
neously d»-iioininatr>  as  'npioncp,'  meaningf 
thereby  the  physical  and  natural  sc.vt.po^. 
This  limitation  is  comparatively  modern, 
and  aeioioe  ao  d^ned  ia  after  all  onljr  a 
part  of  hiunan  knowledge. 

The  limits  of  research  in  its  wider  sense 
are  coterimnoiia  with  the  knowable,  and  re- 
search itself  ia  of  very  ancient  date^  The 
fund  of  knowledge  aeeomnlatad  even  be> 
fore  the  Christian  era  was  enormous.  This 
great  fund,  however,  remained  stationary, 

*  AtUfMS  of  tbe  President  of  the  Royal  Soci«t7 
of  Ofeuada  at  tin  Toronto  Meeting,  May  27,  HMS. 
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or  n<>arly  so,  thront^out  the  Dark  and 

and  Middle  Afres.  During  this  period  of 
nioTital  Rtajniation,  authority  was  the 
w  atchword  of  the  learned.  All  knowledge 
WW  snppoaed  to  hsve  been  already  dif- 
«overed,  and  the  effnrt-s  of  the  schoolmen 
\vpr<*  d.'VritM  to  the  appliciitinn  of  thia 
body  oi  truth  to  life  and  conduct.  This 
mediwal  point  of  yiew  baa  b«en  quaintly 
and  aptly  pot  by  Chanoer: 

Out  of  oltlo  feldiea,  as  man  aaioth, 

Comith  all  thU  newe  curno  from  yer*  to  jaani; 

Aoi  out  cf  old*  bokia,  in  good  faiUw, 

Covitli  all  this  newe  lolenw  tiiat  nenne  learn. 

WiHi  the  Renaissance  begaE  a  new 
epoch,  an  pporh  in  the  mirlst  (»f  which  we 
are  still  living.  It  marked,  as  has  been 
well  iaid,  'the  liberation  of  the  reason  from 
a  dungeon,  the  double  diaeorery  of  the 
outer  and  inner  world.'  Tlic  study  of  the 
huinanitii's.  wliirli  was  an  incident  of  the 
lleuais-sance,  rendered  available  to  uiodem 
men  the  wisdom  of  the  aneic^ta.  But  mneh 
of  the  old  knowledge  was  found  to  be  spuri- 
ous  when  rxnniined  with  the  new  li?ht,  and 
oven  the  authoritj'  of  Aristotle,  the  demi- 
god of  the  scholastics,  was  discredited. 
Nothing  hencefortii  waa  to  be  accepted  on 
tmat,  and  the  injunction  to  'prove  all 
thinir*'  became  the  watchword  of  the 
learned. 

Although  the  Renaiasanoe  marked  the 

regeneration  of  idiilnsophy,  of  criticism, 
and  in  pt'iicral  nf  the  whole  process  of 
thought,  it  especially  denoted  the  birth  of 
the  physical  and  natural  sciences,  and 
hence  their  rise  and  progress  may  be  taken 
as  best  illustrating  the  working  of  the  new 
spirit  of  research.  Roger  Bacon  in  the 
thirteenth  century  protested  vainly  against 
the  deq>otjam  of  Aristotle,  and  advocated  a 
new  and  fmitfnl  leaming  which  should  be 
based  upon  experience.  In  the  two  cen- 
turies which  followed,  those  scholars  de- 
scribed by  Wliewell  as  the  'Practical  Be- 
formers,'   working   in  their  primitive 


laboratories,  established  a  sound  basis  for 
a  future  natural  philosophy.  One  of  th<:*<?e. 
Leonardo  da  Vinci  (1452-1519),  both  a 
practical  and  a  theoretical  philosopher,  an- 
ticipated modem  aeienoe  in  his  remark: 
''The  interpreter  of  the  artifices  of  nature 
is  experipnce,  who  is  never  deceivpd  We 
must  begin  t'n>m  experiment  and  try  to 
discover  the  reason."  IVlesto  (150ft> 
1588),  called  by  Francb  Bacon  'primus 
hnminnm  novorum,'  said:  "The  construc- 
lir-n  of  the  world  and  th»?  magnitude  and 
nature  of  the  bodies  in  it  are  not  to  be 
investigated  by  reaaooing,  as  was  done  I7 
the  ancients;  but  they  are  to  be  appre- 
bended  by  the  sense  and  er^IliM't.  d  from  the 
things  themselves."  These  were  some, 
but  not  nearly  all,  of  the  forerunners  of 
F^anda  Bacon  (1561-1626)  who  by  his 
writings,  and  especially  by  his  'Novum 
Organnm.'  elaborated  in  detail  a  metb»*d 
of  research,  the  principles  of  which  had 
beenJaid  down  by  his  predecessors. 

From  the  overturning  of  the  authority 
of  Ari««totle  and  tlie  laying  down  of  a  se- 
cure basis  for  the  advaucement  o£  knowl- 
edge, it  was  but  a  step  to  the  inauguration 
of  oifcaniaed  reaearch,  the  aspect  of  the 
question  to  which  I  wish  to  invite  your 
attention  sfmiewhat  more  in  detail. 

The  chief  agencies  of  modem  organized 
researeh  are  (1)  the  teamed  aoeietiea  and 
(2)  the  universitiea.  The  former  receive 
and  publi-sh  research  papers;  the  latter 
superintend  and  direct*  investigators  and 
publish  results.  To  these  should  properly 
be  added  the  various  jooraals  which  have 
been  established  and  carried  on  by  private 
effort.  It  is  a  significant  fact  that  the 
establishment  of  modem  learned  societies 
ooinddea  doady  m  time  with  the  Benaia- 
aanee  movement.  TeleKio,  mentioned  above, 
established  one  of  tlie  earliest  niathematieo- 
physical  societies— the  Academy  of  Cos- 
enza.  Other  Italian  soeietiea  of  similar 
aeope  were  founded  in  Borne  in  1603,  in 
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Florence  in  1657,  and  the  Royal  Soetety 
of  London  dates  from  1660  or  earlier. 
Orijflnized  research  in  iinivprsitips  wim  of 
slower  growth.  In  them  the  mediaival 
spirit  was  tenacious  of  life,  and  it  WM 
only  in  the  nineteenth  -eentnry,  in  0«r* 
many,  at  the  close  of  the  Napoleonic  wars, 
that  research,  not  only  in  natural  philos- 
ophy, but  in  the  whole  field  of  knowledge, 
beeanie  the  ba«a  of  tiie  Qonnan  ednoational 
system,  and  I  might  remark,  withont  going 
into  details,  that  the  imivr-r'^Tty  systems  of 
France  and  the  other  principal  countries 
of  Europe,  with  the  exception  of  Qreat 
Britdn,  axe  in  the  main  parallel  with  that 
of  Germany,  although  not  so  consistently 
elaborated.  To  understand  then  what  or- 
ganized university  research  means  in  the 
fnllest  davelopment  which  it  haa  hithflrto 
attained^  let  na  torn  our  attention  a  little 
to  Germany,  of  the  edne^tional  qratem  of 
which  it  forms  an  essential  part. 

We  are  so  subject  to  the  authority  of 
worda  that  it  ia  diiScnlt  for  na  to  radiae 
that  the  organization  called  a  univeraty  in 
Germany  is  almost  entirely  different  in 
acope  and  object  from  the  institution 
whioh  ire  10  daa^Mte  in  thia  oonntry. 
Hitherto,  at  least  in  England  and  Canada, 
the  function  of  the  university  ha-s  mainly 
been  to  impart  a  general  and  liberal  educa- 
tion, continuing  and  completing  the  begin- 
ning alraady  made  in  the  aeoondazy  aehooL 
Speaking  generally,  I  may  say  that  under 
the  German  system  the  work  of  our  se<'ond- 
ary  schools  and  universities  combined  is 
perf omed  by  the  gymnasium,  the  nine  or 
ten  y«an'  training  of  whieh  leaves  the 
young  man  of  nineteen  or  twenty  years  of 
age  with  a  much  better  liberal  education 
than  that  possessed  by  the  average  grad- 
uate in  arts  of  an  English,  Oanadian  or 
American  university.  How  this  is  aoeom- 
plished  it  is  not  my  purpose  here  to  ex- 
plain. There  is  no  doubt,  however,  as  to 
the  f  act,  wlddL  ia  snbatantiated  both  by  the 


nature  of  the  eurrioulam  of  the  gymnasium 
and  by  the  testimony  of  those  famOiar  with 

both  systems.  In  this  connection  I  recall 
the  observation  made  to  me  on  one  oeeasina 
by  a  professor  here,  himself  a  wrunglt-r  uf 
high  standing  in  Cambridge,  who  remarked 
that  it  was  always  a  mystery  to  him  how  the 
German  c^'mnasiums  attained  such  extraor- 
dinary results,  results  which,  he  added,  it 
would  be  hopeless  to  expect  in  England, 
while  on  tiie  otiier  hand  I  have  more  than 
once  heard  German  professors  express  sur- 
prise at  the  meager  eqnipmentof  university 
graduates  from  America. 

It  n  upon  this  mibstantial  preliminary 
training  that  the  work  of  the  German  uni-> 
versity  proper  is  based.  Up  to  this  point 
the  young  man  has  been  a  'learner';  on 
entering  the  university  lie  beeoines  a  'stu- 
deikt*  This  distinction,  ezpreased  by  tfie 
German  words  'lemen'  and  'studieren,' 
marks  the  difference  between  gj'mnasium 
and  imiversity— the  acquisition  of  knowl- 
edge under  the  teacher  in  one,  the  inde- 
pendent research  under  the  gnidanoe  of 
the  professor  in  the  other. 

The  typical  German  university  possesses 
the  four  faculties  of  theology,  law,  medicine 
and  philosophy.  The  scope  of  the  first 
three  is  evident  trom  their  designation,  and 
with  them  we  are  not  at  present  immedi- 
ately concerned.  The  faculty  of  philos- 
ophy embraces  the  subjects  which  we  in- 
dudc  as  university  studies,  under  the  head 
of  arts  and  science.  It  is  the  most  impor- 
tant of  the  four,  the  professors  in  it  .some- 
times outnumbering  those  of  all  other 
faculties  eomlnbed.  The  ultimate  object 
of  both  professoffB  and  studenta  is  the 
advancement  of  knowledge  and  the  inde- 
pendence with  which  research  is  conducted 
is  well  expressed  by  the  two  words  'Liehr- 
freiheit'  and  'Lemfreiheit'— the  freedom 
of  the  professor  as  to  what  he  teaches  and 
the  freedom  of  the  student  to  select  his 
special  line  of  research.   Some  idea  of  the 
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ertent  of  this  work  may  be  formed  from 

the  number  of  univprsities  in  Germany, 
21  in  all,  and  from  the  fact  that  the  aggre- 
gate number  at  matriculated  itodentB  ex* 
eeeds  12,000,  in  addition  to  non-matricu- 
lated studfiiLs,  who  are  also  mmibered  by 
thousands,  while  the  philosophical  faculty 
at  Berlin  and  Leipzig  in  1901-2  numbered, 
respectively,  207  and  120.  To  the  21  uni- 
versities mentioned  should  be  added  liie 
iiitu'  tf'f'hnischc  lloohscliiili  n  \v]ii>'h  have 
now  tlic  right  to  confer  the  doctor  s  degree 
in  the  applied  sciences. 

It  ia  imponible  to  exaggerate  the  en* 
thnsiasm  whieh  prevails  niiumf;  lioth  pro- 
fessors and  student>$  iii  tluir  ••i.tiiinon 
object,  and  this  enthusiasm  is  increased 
by  legitimate  emulation.  The  reputation 
of  a  university  depends  upon  the  progress 
tTKi'l'^  by  its  professors,  the  reputation  of  a 
professor  upon  the  progress  made  in  his 
department.  Hence  a  student  may  be 
attracted  from  one  university  to  another-^ 
which  is  allowable  under  the  system— may 
choose  to  follow  the  lf»<»tnrw  of  thp  pro- 
fessor, ordinary  or  extraordimiry,  or  even 
those  of  the  iirivat-dooent  in  his  own  par- 
ticular line  of  work.  Under  such  a  system 
and  iindtT  siu-b  stimulating  conditions  it  is 
evident  that  both  professors  and  students 
must  take  their  work  seriously,  with  tlie 
rault  that  the  oombined  effort  of  a  vast 
nxmiber  of  the  best  minds  in  the  country 
is  concenti  jiti  d  on  the  advancement  of  all 
the  principal  branches  of  knowledge. 
With  r^rard  to  the  research  work  done  by 
the  stiulent  and  withoiit  which  the  degree 
of  Ph.D.  is  not  conferred,  it  may  hi-  objoi  ted 
that  much  of  it  is  not  important  and  some- 
times very  trivial.  It  may  be  said,  however, 
tiiat  it  most  alt  stand  the  teat  of  pubtiea> 
tion  after  being  approved  by  the  professor, 
so  that  its  vnlup  niny  at  once  be  e<?timated 
by  the  learned  world,  and  the  scholastic 
standing  of  professor  and  student  rated 
accordingly. 


The  place  and  importance  of  research 
in  the  German  system  is  further  indicated 
by  the  fact  that  even  teachers  in  the  gym- 
naainm  devote  tiiemsdves  to  ancih  work, 
thwT  papers  being  published  in  the  annual 
reports  of  their  institutions.  With  such 
respect  is  the  ability  for  research  regarded 
that  the  publication  of  a  paper  of  this  kind 
may  lead  directly  to  a  professorship  in  the 
nnivanity,  as  was  the  case,  for  instance, 
in  the  appointtrtpnt  of  Weicrstraas,  tiie  cdA- 
brated  mathematician. 

IM  m  now  turn  our  attenticni  for  a 
few  momoits  to  the  British  nniyetaity  agn- 
tem.  An  extended  descrij^tion  is  unncci?s- 
sary.  since  we  arc  all  familiar  with  the 
working  of  British  universities  themselves, 
or  with  the  Canadian  or  American  devel- 
opment of  the  original  British  type. 
Il'-nce  it  may  suffice  if  1  contrast  briefly 
the  British  and  German  systems  in  some 
of  their  essential  features. 

In  the  orfanization  of  the  German  uni- 
versity research  has  been  shown  to  be  a 
fuiidarnentaJ  principle:  in  tlio  BritiBh 
university  it  is  as  yet  incidental  or  of 
sporadic  maaifestatioo.  I  do  not  of  eomrse 
ignore  the  very  important  contrilMttions 
nbicb  have  been  made  by  Britis]i  stjhnlars 
to  the  advancement  of  learning,  but  it  is 
worthy  of  note  that  the  credit  for  their 
splendid  aebievementa  ia  rather  due  to  the 
individuala  themsi^Ivcs  than  to  the  uniw* 
sities  with  which  many  of  them  were  con- 
nected. The  British  university  is  not 
primarily  an  institutioa  for  resaurdL  Jn 
its  function  of  providing  the  hi|^F  grades 
of  a  liiii^rnl  (  duLation  the  proper  compari- 
son is  with  thi'  iippi-r  classes  of  the  German 
gj'mnasiwu,  not  with  the  German  imiver- 
sily  proper.  True^  we  find  in  some  of  the 
British  universities  a  specialization  in 
certain  subjects,  e.  g..  in  honor  ('lassies 
and  mathematics  at  Oxfortl  and  Cambridge 
leading  to  higher  work  than  that  attempted 
in  the  gymnasium }  hut  however  advaneed 
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the  atndiea  lAay  lie,  there  is  Taidy  soy  st- 

tempt  to  guide  the  EngUah  nndergndnate 
in  the  direction  of  research.  Reading  and 
examinations  are  the  academic  watchwords, 
ud  to  the  grett  mass  of  stndoitB  sad 
totort  the  field  of  leseaieh  is  a  tenm  hk- 
cognita. 

The  attitude  of  tho  British  nation  has 
been  hitherto  largely  that  of  indiilerence 
towards  organized  leseaieh,  and  this  has 
heen  true  not  only  of  the  general  public, 
but  also  of  those  engaged  in  aeadomic  ad- 
ministration. There  has  existed  a  deep- 
seated  conviction,  bora  perhaps  of  leiter^ 
ated  assertion,  lliat  the  British  nniversity 
system  is  superior  to  that  of  Germany  or 
any  other  cmmtri',  and  near  perfection 
as  may  well  be.  We  are  not  concerned  just 
here  with  the  disenssion  of  the  merits  of 
the  system,  which  are  undoubtedly  many 
and  proat.  but  wc  must  admit  that  tlio  alfi- 
tndo  of  sc'lf-satisfaL'tion  which  has  pre- 
vaiieil,  combiued  with  tlie  ignoring  of  other 
ideals,  is  at  least  onphilosopMe.  In  the 
midst  of  such  an  atmosphere  it  is  not  sur- 
prising that  thp  development  of  a  true 
Renaissance  spirit  has  been  somewhat 
tardy. 

Bat  the  British  nation  is  on  the  eve  of 

an  awakening,  an  awakening  which  has 
already  taken  place  among  certain  Icadf^rs 
of  thought  The  fact  is  dawning  upon  the 
British  mind  that  some  rital  oonneetion 

really  does  exist  between  national  progress 
and  scientific  discnverj',  and  that  the  latter 
should  be  fostereti  in  connection  with  the 
higher  institutions  of  learning.  Under  the 
eonrietion  that  British  eommereial  sa< 
prsmaey  will  he  seriously  threatened  unless 
foreism.  and  especially  (lennan,  sHentific 
methods  are  adopted,  universities  of  more 
modern  type  than  Oxford  and  Cambridge, 
and  also  technical  colleges,  have  been  es- 
taMislind.  Sndi  institutions  no  doubt  fill 
a  long-felt  want,  but  they  do  not  to  the 
root  of  the  matter.    On  the  academic  side 


they  are  hnt  a  modification  of  the  older 

type;  on  the  technimd  side  they  contem- 
plate,  not  the  discovery  of  new  Inifh,  but 
the  application  of  what  is  already  known. 
The  spirit  of  research  is  lacking,  and  with- 
out it  no  expenditure  of  money,  no  raising 
of  examination  standards  for  mere  acquire- 
ment, will  aetnally  inerense  the  capital  ao- 
coiuit  of  national  knowledge. 

It  is  perhaps  owing  in  part  to  the  gen- 
eral awakening  already  mentioned  that  a 
rudimentarj"  scheme  of  research  has  been 
recently  introduced  in  the  University  of 
Cambridge,  where  stodents  punning  orip 
ginal  investigations  are  placed  on  the  asms 
level  a.«i  the  ordinary  under^rraduate  and 
may  obtain  the  B.A.  degree  as  a  reward 
for  work  of  tliis  kind.  Notwithstanding 
the  lack  of  more  substantial  enoonragement 
a  number  of  students  have  entered  these 
courses,  being  attracted  by  the  reputation 
of  certain  professors  who  are  themselves 
zealously  engaged  in  the  prosecution  of 
researeh.  The  nnmbw  of  sueh  studenti^ 
however,  is  relatively  small,  nor  can  it  be 
said  that  the  movement  has  become  general, 
aitJiougli  other  universities  are  beginning 
to  do  stmielhing  in  this  direction,  hnt  it 
may  perhaps  prove  to  be  the  germ  of  a 
more  complete  organization  in  the  future. 

The  policy  of  the  universities  of  the 
United  States  regarding  this  matter  is  in 
marked  contrast  with  the  indeeision  and 
con'^i  rvatism  which  prevail  in  the  mother 
country.  The  type  of  mind  whieh  has 
been  developed  in  the  century  and  a  quar- 
ter  of  separate  naticmal  existenee  is  one  of 
great  vigor  and  originslity;  but  these 
qualities  have  for  the  most  part  been 
turned  aside  by  the  circumstances  of  a 
new  country  from  abstract  investigations. 
Researeh  after  the  almighty  dollar  by  the 
nearest  short-cut  has  been,  and  perhaps  still 
is,  reararded  as  the  chief  national  eharac- 
teri.stie  of  onv  American  eonsiris,  and  in 
this  pur>$uit  they  have  displayed  a  genius 
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for  concrete  research  in  mechanical  inven- 
tion and  an  ability  tot  Mtninereial  and 
indratrUl  mterpnae  whieh  have  been  an 

object  of  wonder,  arul  lattorly  of  anxiety 
to  otlier  nations.  Durinfj;  tlio  first  hun- 
dred years  of  national  existence  the  uui- 
Yenity  of  the  symnannm  iyp9  wliich  baa 
been  inherited  from  England  continued  to 
drvelnp  and  expand  in  the  Ignited  States. 
Suddenly,  however,  altnost  exactly  twenty- 
i^ve  years  ago,  a  remarkable  mo^fieatloa 
vaa  tntroduoed.  The  year  1877  marba  an 
epoch  in  tlie  establishment  of  the  Johns 
^opkin9  University,  with  research  conrsos 
leading  to  the  degree  of  PLD.  at)  an  addi- 
tion to  the  UBnal  undergraduate  work;  in 
other  wi»da,  a  grafting  of  thi>  German 
university  system  upon  the  oriiiinal  stock. 
It  is  proper  to  state  that  even  before  that 
date  research  work  had  been  prooeOQted 
incidentally  in  aoue  of  the  older  exiating 
nniversitiefl.  On  cimsitleration  of  the  cir- 
cumstances it  is  not  difficult  to  acconnt  for 
this  new  departure.  The  movement  was 
undonbiedly  dne  to  the  influence  of  Ameri- 
can Ktudenta  who  had  gone  to  Germany 
for  special  sliidics.  Tliis  migration  to  and 
fro  had  been  going  on  for  some  time  before 
the  founding  of  Johns  Ilopkins  and  still 
continaeif  the  number  of  auefa  atudenta 
gradually  increasing  from  77  in  1860  to 
an  averasre  of  about  400  annually  during 
the  last  decade.  The  new  univenuty  ex- 
periment was  a  ■ueceia  from  the  first.  The 
scheme  was  carried  out  on  such  a  high 
plane  that  larire  minihcrs  of  able  and  /.eat- 
ous  students  were  attracted  from  all  parts 
of  the  continent  by  the  facilities  for  higher 
study  and  by  the  soholarahips  and  fellow* 
ships  which  formed  part  of  the  scheme. 
The  appointment  of  prndriatcs  of  Johns 
Hopkins  to  positions  in  other  universiti^ 
and  their  success  as  teachers  and  investi- 
gators have  led  to  a  widespread  demand 
for  profes-sors  who  have  proved  their 
capacity  fur  ori^nal  worL 


Since  le77  many  other  universities,  in- 
cluding the  best  of  those  already  in  opwa^ 

lion,  as  well  as  new  foundations,  have 
added  a  graduate  department  leading  tO 
the  Ph.D.  degree,  although  none  of  these, 
with  the  exception  of  Clark  University,  has 
made  the  prosecution  of  leseareh  ttie  sole, 
businesa  of  the  oaiversity.  Soma  idea  of 
tlie  rapid  progress  of  this  movement  may 
be  gathered  from  the  fact  that  the  numbers 
puxBoing  graduate  studies  in  the  nniver- 
sitiea  of  the  United  States  have  increased 
from  eight,  in  1850.  to  399  in  1875,  and  to 
about  6,000  in  1902.  We  must  eonelude 
from  these  figures,  I  think,  ^ther  that  the 
national  mind  discerns  some  ultimate  ad- 
vantage in  the  cultivation  of  abstract 
■leionce,  or  that,  for  once,  it  has  been  mys- 
teriously diverted  from  the  pursuit  of  the 
'main  chance.'  It  ia  sorely  significant 
that  a  practical  philanthropiat  like  iSr. 
Carnegie  has  recently  bestowed  the  mag- 
niticent  endoAvment  of  $10,L)UO,OUO  for  the 
establishment  of  an  institution  to  be  de- 
voted solely  to  the  promotion  of  research. 

As  to  tile  ultimate  aeientiiic  value  of 
wliat  ha.s  alreatly  been  accomplished  in  the 
way  of  research  under  the  influence  o£  this 
recent  movement,  there  is  room  for  a  quali- 
fying remarL  It  must  be  remembored 
th.it  much  of  the  graduate  work  referred 
to  do<»a  not  mean  actual  research,  the 
course  for  the  Ph.D.  in  many  cases  being 
no  higher  than  the  honor  B.A.  course  with 
us.  What  is  required  to  remedy  this  un- 
satisfartnn-  condition  is  that  the  Ph.D.  be 
given  only  on  the  Cierman  plan,  and  that 
the  main  test  therefor,  a  research,  be  pub- 
lished. "When  this  condition  becomes 
absolute  there  will  be  material  for  the 
world's  judirment  a.s  to  the  amount  and 
quality  of  the  contribution  to  the  advance- 
ment of  knowledge. 

Organised  research  in  Canadian  uni- 
viM-sities,  as  a  definite  system,  can  scarcely 
be  said  to  exist  as  yet,  although  within  the 
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last  decade  certain  beginnings  have  been 
made  which  indicate  a  movement  in  that 
direction.  Canada,  like  the  United  States, 
has  dttived  its  muTendtijr  ideab  from  Gmt 
Britain.  Some  of  the  oriflpnal  faculties 
of  our  universities  were  a  transplantation, 
80  to  speak,  of  groups  of  scholars  from 
Britain,  who  brought  with  them  intaist  the 
traditions  in  whieh  thegr  fhemaaiveB  bad 
been  nurtured,  so  that  we  received  by  di- 
rect importation  scarcely  more  than  fifty 
years  ago  a  system  which  in  the  United 
States  had  heea,  developing  in  its  own  way 
ainee  the  f oundifig  of  Harvard  in  1636.  I 
cannot  hotter  illustrate  the  attitude  towards 
research  of  many  of  these  academic  pio- 
ue«r»  lliau  by  quoting  ilxa  remark  made  by 
an  English  professor— himself  a  elassieal 
scholar— on  an  occasion  so  comparatively 
recent  lus  the  establishment  of  the  physical 
laboratory  in  the  Uuiversity  of  Toronto. 
'Why  go  to  the  expense,'  said  he  'of  pur- 
ehssing  this  elaborate  equipment  until  the 
physicists  have  made  an  end  of  making  dis- 
coveries ? ' 

In  the  interval  the  idea  of  research  has 
made  grati^ng  progress  among  the  well- 
informed.  Probably  few  scholars  could 
now  be  found  in  Canada  who  would  put 
their  objections  so  naively  as  my  classical 
friend.  This  progress  has  come  in  part 
from  a  natural  proeeas  of  erohitiott  within 
ourselves,  and  in  part  also  from  external 
influences,  notably  that  of  Ccrmany  and 
the  United  States,  ^klany  of  our  graduates 
have  pursued  courses  of  study  in  Germany 
and  have  brought  hack  witli  them  the  Ger- 
man ideal.  Besides,  such  is  the  peopraph- 
ical  position  of  Canada  with  reii'ard  to  the 
Uiiiled  Slatvs,  and  such  the  community  of 
sodal  and  intdleetual  life,  that  the  nni- 
versities  of  these  two  oountvias  must  in- 
evitably develop  along  parallel  lines;  and 
hence,  if  for  no  other  reason,  we  may  look 
forward  to  the  gradual  extension  here  of 


the  research  movement  which  is  already  so 
widespread  in  tlie  neif^hboring  republic. 

That  a  natural  and  healthy  denmnd  for 
tilis  kind  of  work  abeady  exists  may,  I 
think,  be  inferred  from  the  success  which 
has  attached  to  the  recent  establishment  of 
the  doctorate  degrees  in  certain  universi- 
ties but  still  more  perhaps  from  the  fact 
that  for  some  years  it  baa  been  customary 
in  some  ea^es  to  direct  honor  students  in 
the  final  year  of  the  B.A.  course  to  the 
work  of  research.  In  illu»tratiuu  of  what 
has  be^  aeoomplished  in  this  way  I  msy 
state  that  some  of  the  papers  presented  in 
Section  III.  at  the  present  meeting  have 
been  prepared  by  undergraduates  in  arts 
in  the  Univendty  of  Tomito.  But  what- 
eyer  may  be  the  ultimate  ontoome  of  the 
research  movement  with  us,  permit  me  to 
repeat  what  I  have  already  said  in  aT^otlipr 
connection,  namely,  that  the  Ph.i>.  should 
not  be  given  without  the  presentatioin  of  a 
fiatisfaetory  thesis,  and  that  such  research 
should  be  published  before  the  degree  is 
awarded. 

I  have  eonfined  my  remarks  up  to  this 

point  almost  wholly  to  the  historical  as- 
pect of  the  (picstion,  but  it  will  perhaps 
not  be  out  o£  place  for  rae  to  point  out  iu 
conclusion  some  of  the  advantages  which 
in  ray  opinion  are  o(mneeted  with  the  pur- 
suit of  nniv^ty  research. 

Let  us  consider  first  the  stimulating 
effect  upon  the  individuals  and  institntions 
concerned.  Among  those  who  are  atfected 
by  this  stimulus  ahould  first  be  named  the 
professor.  Dr.  Samuel  Johnson  was  wont 
to  compare  necnmtilated  knowledge  to  a 
heap  of  ice  lying  <'xi>osed  to  the  summer 
sun,  the  bulk  of  which  could  not  be  main- 
tauied  without  constant  replenishmait. 
Continuing  the  figure  we  can  readily  im- 
apine  that  the  professor's  fund  of  knowl- 
edge which  is  ample  enough  for  the  class- 
room teaching  of  immature  minds  might 
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•brink  and  trieUe  awagr  unta  little  k  left 
but  tbe  sawdust  which  we  usually  aaao* 

ciate  with  the  preservation  of  that  com- 
modity. Under  the  stimulus  of  research 
this  is  impossible,  for  research  into  the 
new  implies  a  fnU  and  minute  mastery  of 
that  branch  of  knowledge  in  which  the  re- 
search is  being  conducted.  Hence  if  no 
other  advantage  r^ulted  a  good  case  might 
be  made  out  along  this  line  of  argument 

This  stiiimlus  to  the  professor  would  re- 
act with  increased  force  upon  the  student. 
It  was  a  favorite  saying  of  a  certain  cele- 
brated artist  that  those  who  follow  after 
others  rarely  outstrip  them.  To  hold  up 
before  the  student  either  by  theory  or 
praeticp  solely  the  ideal  of  acqnirin<:^  what 
has  already  been  learned  is  mediievalism 
pure. and  simple;  it  is  to  teach  him  to  creq» 
where  he  might  walk  upright  and  alone; 
it  is  to  rob  him  in  part  of  that  intellectual 
birthricrht  of  independent  tlioncht  whieli 
is  the  inheritance  of  every  uuin,  at  least 
since  the  Benaisnnee.  It  ia  aometimea 
objected  that  the  results  attained  hy  re- 
search students  are  often  trivial  or  futile. 
I  am  disposed,  however,  to  agree  with  a  re- 
mark made  by  one  of  George  Eliot's 
ebaraeters:  "Failure  after  long  perse- 
verance is  much  grander  (and  I  would  aay 
parentiietically  more  useful)  than  nevw  to 
have  a  striving:  good  enonph  to  be  called  a 
failure."  It  is  sometimes  also  urged  that 
reaearch  in  the  immature  student  leads  to 
aiQ»erfioia]i1y  and  ocmoeii  I  eannot  hot 
think  this  fear  iU-groonded.  It  has  been 
proved  on  the  contrary-  that  nothing  will 
so  quickly  ripen  and  enlarge  preliminary 
knowledge  and  80  effectually  extinguish 
presumption  as  tiie  hand'to-baad  atruggle 
with  aome  q>eeial  problem  in  Hw  depart* 
ment  of  study  in  which  the  student  ia 
already  proficient. 

Apart  from  the  professor  and  student, 
Xb»  fltst  eff^  of  the  inauguration  of  re> 


aeareh  work  ia  our  oniTenntiea,  if  of  the 
genuine  stamp,  will  be  felt  upon  the  teach- 

iner  profession  of  the  country  as  a  whole. 
Assuming  an  educated  and  interested  pub- 
lic opinion,  tlie  preminm  ao  long  placed 
upim  Benwriied  knowledge  will  disappear, 
and  a  ehaui^e  in  the  principle  of  selection 
of  teaehers  both  in  universities  and  socond- 
ary  schools  will  result.  The  time  will  have 
gone  by,  let  ua  hope,  when  Huxley  will  be 
paased  over,  as  was  the  ca.se  fifty  years 
ajro,  when  his  candidature  for  a  chair  in 
the  Provincial  University  was  unsueeessful. 

We  come  finally  to  the  effect  of  research 
upon  the  national  life.  Canada^  it  ia  true^ 
is  barely  on  the  threshold  of  national  exiat* 
encc,  j-ich,  however,  in  natural  reaonrees. 
and  richer  still  in  the  physical,  moral  and 
intellectual  qualities  of  ita  people.  Ita 
future  aa  a  nation  will  depend  lai^ly  up<m 
the  aggregate  of  intelleetual  elTort  of  its 
population.  In  this  sense  truly  knowledge 
is  power.  The  time  has  surely  come  when 
we  should  oeaae  to  take  all  our  knowledge 
at  second  band  from  abroad,  and  when  we 
should  do  some  origrinal  thinking  suitable 
to  our  own  circumstances.  Under  the  term 
original  tMnking  I  do  not  indn^  merdy 
the  reaearohea  tii  Hie  laboratory,  for  the 
spirit  of  research  which  inspires  the  chemist 
or  the  pliilolopisi  is  one  with  that  creative 
faculty  which  moves  tlie  poet  and  the 
novelist,  a  apirit  whieh  guidea  all  contem- 
porary movements  in  literature,  science  and 
art.  For  the  development  of  this  spirit 
of  originality  the  country  must  look  pri- 
marily to  its  universities,  for  on  them  de- 
pends nltimatdy  the  whide  intdleetoal  life 
of  the  people.  The  time  is  approaching, 
if  indeed  it  has  not  alreadj'  arrived,  when 
the  research  university  must  be  regarded 
aa  tiie  only  universi^,  and  Hie  taak  is  in^ 
emnbent  upon  those  in  auQurity  of  dab* 
orating  a  university  ^tem  not  necessarily 
in  imitation  of  those  of  other  lands,  but 
one  which  shall  have  proper  regard  to  the 
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importance  of  thii  new  factor  as  well  aa  to 
tfaA  pagt  and  iatnat  of  our  oounto'. 

Jakes  Iioudon. 

Univessitt  or  Tobonto. 


SSOnOlf  OF  THE  OBOLOaWAL  AJfD 
BIOLOGICAL  SCIENCES. 

The  meeting  of  thR  Royal  Society  of 
Canada  at  Toronto,  May  2t>-29,  waa  oue  o£ 
great  interest,  especially  so  in.  regard  to 
tiie  value  and  importance  of  the  papers 
and  discnssions  in  Section'?  3  and  4,  whose 
particular  province  is  the  study  of  the  nat- 
ural and  applied  sciences.  The  meetings 
were  held  within  the  preimiets  of  the  tJni- 
versity  of  Toronto,  who^  anq^lo  halls  and 
•v\-cll-cq\iii)r)f>d  laboratories  were  placed 
ireeiy  at  the  disposal  of  the  Society.  The 
beantifnl  'Queen  Gil^'  of  Canada  waa 
bri^t  with  bUMBoma  and  the  fr^-tiated 

foliage  of  the  trees  which  so  abundantly 
adorn  her  hroad  avenues.  A  pcnerous  wel- 
come was  extended  by  her  citizens  to  tlie 
f  eUowB  and  delegates  of  the  Soeiely  who 
represented  Canada  from  Halifax  to  Win- 
nipeg. The  meeting  lacked  the  genial  pres- 
ence and  active  inspiration  of  Sir  John 
Bourinot,  the  honorary  Seeretary,  wlwae 
semona  illneaa  waa  &  matter  of  deep  regret 
to  all.  His  rare  executive  ability  and  tact, 
and  the  control  which  he  has  so  wisely  cx- 
ereised  in  guiding  the  Society  during  the 
twenty  perilous  years  of  ita  ^cistenee,  are 
shown  in  the  position  which  it  occupies 
to-day.  The  stimnlu.s  which  it  ha.s  piven 
to  original  research  and  the  world-wide 
interest  whidi  the  publication  of  its  pro- 
eeedinga  haa  awakened  have  been  in  a  lai^ 
measure  due  to  bis  foatoring  care  and  un* 
remitting  industrj'. 

Among  the  recommendations  contained 
in  the  report  of  the  honorary  Seeretary 
were  the  following!  That  eveTything  pos- 
sible should  be  done  to  preserve  historical 
sites  in  Canada;  that  systematic  ethnolo]r»- 
ical  work  should  be  carried  uu;  that  the 


Canadian  people  should  cooperate  with  the 
people  of  the  United  States  and  Mexico  in 
determiniiifr  the  ninety-cif.dith  meridian; 
and  that  the  operations  of  tlie  Government 
Marine  Station  of  Biology  should  be  con- 
tinned  and  inereaaed. '  During  the  meeting 
committees  considered  several  of  these  rec- 
ommendations and  empha.sized  their  im- 
portance in  subsequent  reports. 

The  address  of  the  president,  Br.  Lou* 
don,  of  Toronto  University,  on  'Reaeardi 
in  Universities,'  was  a  careful  presentation 
of  the  svibject,  showing  what  has  been 
done— and  what  has  not  been  done— in 
German,  English,  United  States  and  Ganap 
dian  Universities. 

In  Section  4  a  large  proportion  of  the 
papers  read  embraced  topics  on  the  geology 
of  various  aeetiona  of  eaatem  Canada.  One 
of  the  most  important  of  these  waa  a  paper 
on  the  sites  of  ancient  volcanic  activity  in 
the  neiLrhborhood  of  the  St.  Lawrence  Val- 
ley, by  Professor  Frank  D.  Adams,  of  Mo- 
Oill  University.  After  an  introduetoiy 
reference  to  the  recent  outbreak  on  the 
island  of  Martinique,  Dr.  Adams  pave  an 
account  of  the  general  geological  structure 
and  petrographical  cbaraoter  of  the  aeriea 
of  ancient  vtdeame  hills  which  nae  fran 
tlie  Paleozoic  plain  to  the  east  of  Montreal. 
'I'hesc  are  eight  in  number  and  are  arranged 
along  two  parallel  and  almost  straight 
lines,  evidently  ancient  linea  of  weakness. 
Those  situated  on  the  most  northerly  of 
these  lines,  commencing  from  Blount  Royal 
on  the  west  and  going  east,  are  Mount 
Royal,  MontarviUe,  Belceil,  Rougemont, 
Yamaaka  and  Shefford.  The  diatanee  from 
Moimt  Royal  to  Shefford  Mountain  is  fifty 
mile.s.  The  mountains  on  the  southern 
line  are  two  in  number— Brome  Mountain 
and  Ifount  Johmnn.  Of  these  hills  Mount 
Royal  (Hons  Begins),  at  the  foot  of  which 
the  city  of  Montreal  is  situated,  is  the  best 
known  and  may  be  taken  as  the  type  of  the 
series.  Dr.  Adams  proposes  for  the  group 
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thn  nanif  of  tho  Monfrycglan  TTiJh.  These 
hills  fonn  a  most  rumarkabie  petrograph- 
ical  province,  consisting  of  a  dual  series  of 
alkali-rieh  rockfl^  represented  on  one  band 
by  the  essexitetheraliti>  series,  and  on  the 
f?tlirr  by  tht_-  i)ula.skit<'  and  nepheline- 
syeuite  series.  There  are  also  a  great  u um- 
ber of  dyke  rocb  of  c(^nnngnmeous  types, 
bostonltei,  tinguaites,  mouchiquitai,  fon- 
chites,  cainptouites,  alnoites,  etc.  The  hills 
are  enwion  rcmimnts  of  volcanoes  or  iac- 
colites,  dating  back  probably  to  }\eo- 
Paleosoic  times.  Dresser,  who  has  recently 
studied  Shefford  and  Brotne,  considers  tlu  m 
to  he  partially  uncovered  Inrcolifrs.  About 
Mount  Royal,  on  the  other  hand,  a  few 
remnants  of  the  aneSent  tufa  pile  remain, 
showing  that  the  molten  material  at  thia 
point  found  a  passage  to  the  surface. 

A  dpfnilod  dfscription  of  Mount  John- 
son was  given.  This  very  interesting  oc- 
eorrenee  ia  675  feet  high  and  nearly  drcn* 
lar  in  cross  seeUon,  bdng  a  little  over  half 
u  mile  in  averncre  diameter  at  the  base.  It 
is  a  typical  neck  or  pipe,  consisting  of 
fheralite  in  the  eenter,  wUeh  passes  gradu- 
ally  OT«r  into  puladdte  on  going  outward 
to  the  periphery.  It  is  situated  about  seven 
jnilps  from  tho  town  of  St.  Johns,  P.  Q. 

Dr.  G.  F.  Matthew  discussed  some  geo- 
logical questions  arising  out  of  his  studies 
of  the  Cambrian  faunas  of  easteni  Canada, 
espcciany  the  initial  fauna*?  of  this  sj'stem, 
to  the  examinatiftn  of  which  he  has  devoted 
himself  with  great  industry  for  many 
years. 

Six  genera  (anrl  snbcrenera)  of  brachio- 
pods  are  found  at  the  verj'  base  of  the  sys- 
tem ;  and  it  is  seen  that  there  is  a  gradual, 
though  no  very  marked,  increase  in  size  of 
thoso  forms  when  traced  through  the  basal 
Catabriati  faunas.  The  genera  (and  sub- 
genera) found  were— of  Atreraata— Icp- 
toholuSf  Oboltis,  Lingulepis  and  Lingulclla 
~of  Neotremata,  Aeroikyra  and  Aerotreta. 
¥he  first  of  these  two  was  the  only  genua 


tluit  (  xhibiti'd  no  increase  in  size  as  time 
went  on,  and  it  was  found  only  in  the  ba.sal 
Cambrian  (below  the  Parjuluxidea  zone). 

The  inereaae  of  bulk  of  the  indiridnala 
of  these  <dd  genera  during  this  ulofi^eal 

Age  is  in  aecordance  with  the  development 
in  this  respect  of  higher  forma  of  life,  but 
less  noticeable  in  degree. 

Another  subject  taken  up  by  Dr.  Sbt- 
thcw  wfis  tho  dovolopmont  of  the  Canadian 
Oboli,  as  shown  in  impros.sions  of  tho  mus- 
cle scars,  of  the  vascular  trunks,  and  by  the 
surfiiee  ornamentation  of  the  shdla. 

It  was  stated  that  in  the  first  detenni* 
i.ation  of  these  rIk'Hs  we  must  often  depend 
cn  the  form,  afi  this  is  the  most  obvious,  and 
sometimes  the  only,  available  eharaeter. 

Bnt  farther  knowledge  of  the  nature  of 
the  species,  n??  shown  by  the  internal  mark- 
ings, etc.,  has  proved  that  there  are  several 
independent  lines  of  development  of  the 
Oboloid  shelh,  and  that  the  typical  OMiu 
(O.  ApoUonis)  is  nearer  in  stnicture  tO 
the  typical  LinguhUa  (L.  Dacisil)  than  to 
these  earlier  species,  which  outwardly,  as 
regards  the  foim,  are  indistinguishable 
from  Ohdhu. 

Of  tlicsc  shells  one  type  belongs  to  the 
Lower  Etcheminian  fauna,  one  to  the  Up- 
per Etcheminian  fauna,  two  to  the  Proto- 
lemus  fauna  (all  tliese  are  below  Paradox* 
ides),  one  to  the  Peltura  fauna,  and  one  to 
that  of  Diciyonema  (D.  fl<ihdJif(>rm!.<''K 

Another  subject  discussed  in  these  notes 
was  the  evidetuse  of  the  direction  of  the 
migration  which  brought  these  early 
faunas  to  thf^  .Atlantic  region  of  Canada, 
it  wii"«  shown  that  dnrintr  the  time  when 
the  Upper  Etcheminian  fauna  prevailed  in 
Atlantic  Canada,  there  was  a  steady  cur- 
rent setting  along  the  then  existing  shores 
to  the  northeast.  This  is  .sliown  by  the  ori- 
entation of  the  valves  of  the  inarticulate 
braehif^oda,  the  slices  of  the  valves  being 
direeted  to  tiie  southwest  Hence  it  is  in> 
f erred  that  the  migration  of  the  fauna  was 
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from  that  direetian.  This  is  the  reverw  of 

the  conditions  shown  by  R.  Rndpniann  to 
have  prpvailed  in  northern  New  York  dur- 
ing the  time  of  the  Utica  state;  the  direc- 
tion of  tbe  euirent  there  and  then  being 
shown  by  the  attitude  of  colonies  of  q 
tolites,  ^vliich  are  tnraed  in  a  southwest 
direction. 

Papers  on  local  geology  of  Ontario  and 
New  Bronswick  were  presented  by  Pro* 

fessor  IT.  S.  Colfiimn,  of  Toronto  Univer- 
sity, and  hy  Professor  L.  \V.  Bailey,  of  the 
University  of  New  Brunswick. 

An  afternoon  was  spoit  by  the  geologists 
with  Professor  Coleman  in  examining  the 
interglacial  deposits  at  Scarborough 
Heights  on  the  northern  shore  of  Lake 
Ontario,  near  Toronto. 

The  papers  by  Professor  D.  P.  Penhal- 
low,  of  McGill  University,  on  Cretaf  eons 
and  Tertiarj'  plants,  possessed  special  in- 
terest from  the  fact  that  they  represented 
ft  eontinoation  of  the  paleobotaoieal  work 
oan-icd  on  for  80  many  years  hy  the  late 
Sir  William  Da-5\'son.  Amonfr  the  material 
collected  by  the  latter  were  many  plants 
which,  at  the  time  of  his  death,  had  not 
been  studied,  or  if  so,  but  very  essnally, 
and  Professor  Penhallow  has  since  that 
time  devoted  ?Tpecial  attention  to  their 
critical  examination.  Plants  from  three 
loealities  form  the  subject  of  the  present 
papers— Cretaceous  plants  from  Vancou- 
ver and  Qncon  ('harlot to  Islands.  Tertiary 
plants  from  the  Red  Deer  River,  N.  W.  T., 
and  also  from  the  Horse-fly  River,  B.  C. 
In  eaeh  ease  the  phmts  confirm  previous 
testimony  as  to  the  age  of  the  formation. 
From  the  Lower  CrY'ta<'eoiis  of  Skidogate 
Inlet,  Queen  Charlotte  Islands,  there  were 
obtained  fragments  of  a  fem  which  per- 
mitted the  almost  <  (niiih  te  restoration  of 
an  Osmnmla  clost  ly  allied  in  most  respeets 
to  the  type  of  0.  Clayloniana,  though  prob- 
ably about  seven  times  as  large.  In  a  few 
respects  tiie  internal  strueture  showed  it 
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to  approach  the  type  of  Todea,  so  that  it 

may  probably  be  taken  as  rep  resent  intr  an 
intermediate  form.  Ginkgo  pustUa  and 
Sequoia  Langsdorfi,  pre\'iously  known  only 
tbrou^  foliage  and  fruit,  have  now  been 
recognised  through  the  structure  of  the 
Htcrn.  In  the  collection  from  the  "Red  D«»er 
River,  two  new  forms  appear,  and  are  un- 
questionably to  be  referred  to  the  existing 
genera  Clintonia  and  Maianthemum,  as  the 
foliage  is  identical  in  all  essential  r.-^^peeLs. 
Jn  the  ^Tioeene  of  the  Horse-fly  River,  there 
wa-H  found  the  wood  of  a  Pseudotsuga, 
which  appears  to  be  the  first  material  of 
the  kind  recorded.  The  remainder  of  the 
material  emhraees  well-known  speeies  of 
the  Cretaceous  and  Tertiaiy  formations. 

Dr.  Wm.  Sannden,  Din^r  of  the  Cen- 
tral Experimental  Farm,  Ottawa,  gave  a 
strikintr  illnstrnfion  of  the  prnirress  that  is 
heint:  made  in  introducing  fruit  plants  in- 
to the  Northwest.  A  hardy  Siberian  apple, 
which  bears  a  fruit  little  larger  than  an 
Ontario  haw,  had  been  crossed  with  the 
Ontario  apple.  The  result  was  the  produc- 
tion of  a  fruit  about  an  inch  in  diameter. 
About  four  hundred  of  these  had  been 
crossed,  and  last  year  they  had  tiiirty  trees, 
and  this  year  will  have  about  seventy,  bear- 
ing fruit.  They  retain  the  hardiness  of  the 
Siberian  apple,  but  the  more  they  are 
crossed  tbe  nearer  the  product  comes  to 
the  Ontario  fruit.  Results  of  ex^riments 
in  eriissin;;  English  and  Ameiican  eurrauts 
and  gooseberries,  plums  and  cherries  with 
hardier  varieties  of  these  plants  have  not 
in  all  cases  been  successful,  but  enough 
has  been  accomplished  to  show  that  hardy 
varieties  of  Ontario  fruits  may  be  pro- 
duced in  the  Canadian  Northwest,  which 
in  addition  to  becoming  the  greatest  wheat* 
producing  region  in  the  world,  will  also 
he  knoA^-n  for  its  fruit  products. 

A  paper  on  the  botany  of  northern  New 
Bruu.swick  was  read  by  Dr.  G.  U.  Hay,  in 
whidb  was  noted  the  large  number  of  bor- 
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eal  species  found  on  the  Iie»liguui-he  Htver 
in  dote  proximity  to  those  of  a  more  aovtlw 
em  or  New  England  type  found  alimg  that 
river  and  on  th»»  upper  St.  Julm. 

Dr.  A.  II.  MacKay,  Supennteudent  of 
Education  for  Nova  Scotia,  gave  the  re- 
salts  of  a  series  of  phenologieal  observap 
tions  carried  on  by  the  teaeJiors  and  pupils 
•  of  the  sehools  in  that  province,  one  impor- 
tant object  of  which  is  the  encourageuieul 
and  stimulus  given  to  ' nature  study.' 

The  results  of  a  series  of  intcreMing  ex- 
periments, noting  the  brliaviur  of  blind 
aniraah,  were  given  by  Professor  Wesley 
ilills,  of  McGill  Univenjity;  and  Professor 
B.  J.  Harrinfffton^  of  the  same  TJniTersity, 
read  an  ai>i)rt  eiative  sketch  of  the  life  and 
work  of  the  lat.'  Dr.  CJeo.  M.  Dawson. 

The  officers  of  the  Royal  Society  for  the 
current  year  are; 

I'r' -I'l- :\l ,  Sir  .FaiiH'^  (liant,  t>l1a«;i  ;  Virt- 
J'riHi'bni,  Lt.Col.  G.  T.  UfnniHon,  Toronto; 
t^xfhnu.  Sir  John  Duurinot*  Ottowm;  IVooMrar, 
Dr.  Jaf.  Fletclwr,  UtUwa. 

An  exeuraion  to  Niagara  Falls,  of  vhidi 

about  thirty  members  of  tlie  Society — 
c!ii«'fly  scientists— availed  themselves,  wa« 
given  by  the  citizens  of  Toronto.  The 
party  visited  the  works  of  the  Canadian 
Power  Company,  whose  i?iie8ts  they  were 
for  a  daj';  and  also  were-  allowed  to  inspect 
the  plant  of  the  Ntai:ara  Falls  Power  Com- 
pany on  the  American  side,  a  favor  which 
was  greatly  appreeiated.  O.  U.  Hat. 
fir.  Jfliiir,  V.  B. 


BECTIUS  OF  TUE  MATnEMATICAL,  PUIS- 
ICAL  AND  CBEMtOAL  801SNCEB. 

Bt  Special  invitation  the  annual  meet- 
ing of  the  Royal  Society  of  Cannda  was 
held  at  Toronto,  in  the  buildings  of  the 
University,  un  May  26-29.  The  sessions 
were  largely  attended,  and  the  cool 
weather  eontributed  to  tile  svi('('<  s.s  of  the 
excursion  to  Niairara  Falls  (where  the 
members  were  guests  of  the  Canadian 
Niagara  Power  Co.)  and  of  the  trip  along 


the  lake  shore  to  examine  Xittt  mtergiacijil 
dciMMrits  east  of  Seaiboroni^ 

The  third  Section  ( ^lathcuatieal.  Phys- 
ical and  Cheniir-al  S<-i*»ne*«?^  met  in  the 
large  physical  lecture  room,  the  President, 
Professor  B.  F.  Buttan,  ilLD^  in  Hbt 
chair.  'Dalton  and  the  Theory  of  Atoms* 
formed  the  subject  of  the  President's  ad- 
dress, and  the  reading  of  papfrs  was  diver- 
si  tied  by  a  debate  on  the  '  Existence  of 
Particles  Smaller  than  Atoms.'  Frofeswr 
Rutherford  gave  an  aceonnt  of  the 
growth  of  tile  electron  theorr.  and 
showed  liow  ihe  mas^  and  velocities  as- 
signed tu  Uie  hypothetical  'carriers'  had 
been  arrived  at.  Dr.  J.  C.  HcLennan  ez« 
hibited  a  number  of  experiments  illustra- 
tive of  the  facts  on  which  the  theory  is 
based.  Professor  Lash  Miller  discussed 
the  advantages  and  disadvantages  of  coi^ 
puseular  theories  in  general,  showing  that 
they  were  impossible  to  prove  and  nearly 
as  impossible  t/>  disprove,  and  Professt^r 
Cox  spoke  of  the  recent  extension  of 
the  theory  to  eoemieal  phenomena.  Pro. 
fessors  Goodwin,  Baker,  Walker  and  Rut* 
tiin  also  took  part  in  an  animated  diseus- 
sion. 

At  the  close  of  the  sessions,  Dr.  J.  C. 
Olashan,  of  Ottawa,  and  Professor  H.  T. 

Barnes,  of  Montreal,  were  elected  members 
of  the  Section,  and  Professor  M.  Berthe- 
lot,  of  Paris,  a  corresponding  member  of 
the  Society. 

The  following  papers  weire  read  before 
Section  3: 

MITHKUATICS. 

On  ihe  Correlation  of  ihe  Curve  of  ihe 
Fecand  Order  and  the  Sheaf  of  Rays  of 
the  Second  Order  in  Geometry  of  Poti- 
iion:  Professor  A.  Bakeb. 

Beginning  with  the  curve  of  the  second 
order,  which  may  he  considere<l  to  be  de- 
tined  by  five  points,  tangents  ai-e  con- 
structed at  these  five  points  j  and  viewing 
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the  tangents  as  the  basis  of  a  sheaf  of  rays 
of  the  second  order,  the  original  five  points 
are  sho^  to  be  pointo  of  contaet.  Bev«rt< 
iug  to  the  original  five  points,  construc- 
tion for  a  sixth  point  is  made,  and  the  tan- 
gent at  that  sixth  point  is  obtained;  thia 
taagait  i*  thown  to  belong  to  the  dioif  of 
rays  of  the  second  order  furnished  by  llie 
five  ori'j-irinl  tanj^ents.  It  was  also  shovrn 
that  the  cun'e  is  iiniriuely  deftrtriiiioci 
whatever  two  points  be  selected  as  ratiiant 
points;  and  an  analogoiu  pnqposition  was 
estaUished  with  regard  to  iJie  sbeaf  of 
rays. 

On  the  Matrix  Analysis  of  Qualities  and 
Their  Concomitants:  Dr.  J.  C.  Glashan. 
A  development  of  the  consequences  of 
q»plying  to  the  operand  as  well  as  to  the 
operator  the  notation  of  matrices. 

Forms  for  the  Abelian  Integrtfy  of  the 

Three  Kinds:  Dr.  J.  C.  Fields. 

A  Th'  orcm  IU:<jiu\linij  Di d  tminants  tcith 
Polynomial  Elements:  Professor  W.  H. 
Mejzler. 

Generalization  of  a  theorem  of  Mnir's 

(Messenger  of  Math.,  No.  153,  1884)  omit- 
ting the  restriction  that  the  number  of 
terms  in  each  clement  of  the  determinant 
must  be  greater  than  the  number  of  con- 
stituents in  a  row. 

PHTBIGS.* 

On  the  XJh  of  the  Whcatstone  Stereoscope 
in  Photographic  Surveying:  Gapt  £. 
Deville. 

Description  of  an  instrument  proposed 
for  drawing  a  topographical  plan  by  me- 
^Boiesl  means  from  a  pair  of  stereoscopic 

photographs. 

The  Neutral  Axis  of  Beams  Under  Trans- 
verse Loads:  Professor  H.  T.  Bovcy. 
Experimmts  with  a  new  Extensometer. 

The  assumptions  of  the  text-books  are  veri« 

fii'd  fur  a  cast-stool  beam  of  square  cross 

section,  but  not  for  a  T-beam. 


Soli-Lunar  l  ime:  Mr,  G.  W,  McI  kkadv. 

The  average  date  of  the  first  full  moon 
in  every  decade  for  4,000  years. 

The  Potential  Difference  Fcqifirrd  to  Pro- 
duce Discharge  in  Air  and  Other  Gases: 
Mr.  W.  R.  Casr. 

Experiments  carried  out  under  the  di- 
rection of  Dr.  J.  ('.  Mcrji'nnnii.  with  air, 
hydruyen,  carbuu  dioxide,  acctyl'  iio.  hy- 
drogen sulpliide,  nitrous  oxide,  sulphur 
dioxide  and  oxygen.  The  law  governing 
electric  discharges  between  parallel  plates, 
in  a  uniform  fipld,  in  any  eras,  for  pres- 
sures at  and  below  the  critical  pressures,  is 
that  whidi  Pasehen  found  to  hold  with 
spherical  electrodes  for  high  pressures, 
viz.,  that  with  a  pivpn  spark  potential,  the 
pressures  at  which  discharge  occurs  is  in- 
versely proportional  to  the  distance  be- 
tween the  electrodes. 

The  values  of  the  spark  potentials  are 
not  influenced  by  the  material  or  size  of 
the  electrodes;  and  the  minimum  spark 
potential  is  indep«ident  of  the  pressnre 
and  of  the  distance  between  the  electrodes, 
alway.^  provided  that  tln'  di'^LduirL'e  is  Com- 
pelled to  pass  in  a  uniform  field. 

Peneiratmg  Rays  from  Radium:  Pro- 
fessor K.  Hlttiterford. 
Experiments  showiiit,'  the  passntrc  of  the 
rays  through  from  eight  to  ten  inches  of 
iron.  The  ionization  produced  by  the  rays 
after  emerging  &om  the  iron  diows  that 
they  muiit  be  regarded  as  consisting  of 
nocratively  charged  partid'Hs.  Photo- 
graphic methods  are  being  applied  to  de- 
termine the  magnetic  deflection  of  the 
rays. 

Radio-active  Emanations  from  Thorium 
and  Radium:  Professor  £.  Buther- 
VOIiD. 

Ilesume  of  a  number  of  recent  experi- 
ments by  the  author. 
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Excited  Badio-activity  from  the  AtWOi' 
phere:  Mr.  &.  J.  AuiAN. 

The  amount  of  the  radio-activity  is  in- 
dependent of  the  material  of  thf  neira- 
tively  electrified  wire.  After  exposure, 
the  intenrity  of  the  nuliatioii  fell  to  one 
half  in  fifty  minutes;  while  that  exeited 
by  thorium  fell  to  one  half  in  eleven 
hours. 

Badio-activity  Induced  in  Salts  by  i'tithode 
Bays  and  by  the  Discharge  Bays  from 
an  Bleetrie  Spark:  Mr.  W,  R.  Cabk. 
Experiments  carried  Ottt  under  the  di> 
reetion  of  Dr.  J.  C.  ^foTionnan.  Radio- 
activity Is  excited  in  certain  salts  by  Riint- 
gen  rays,  as  well  as  by  cathode  rays,  and 
the  duekargfi  rays  from  an  eleetrie 
spark. 

Badio-activity  Induced  in  Substances  Ex- 
liosed  to  the  Action  of  Atmospheric  Air: 
Mr.  R.  M.  Stewart. 

Experiments  carried  out  under  the  di> 

reetion  of  Dr.  J.  C.  Mclxnnan.  The  rat>' 
of  loss  of  induee(l  radio  .u'tivity  d^pemls 
on  the  potential  at  which  the  wjre  was  ex- 
posed, rather  than  on  the  time  of  exposure. 

On  the  Absolute  Value  of  Ulc  Mcchantcal 
Equivalent  of  Seat:  Professor  H.  T. 

BARKE& 

Tlie  heat  required  to  raise  the  tempera- 
tare  of  otxe  gram  of  water  from  15.5^ 
to  16.5'  C.  is  e(raal  to  4.1882x10^  ergs. 
In  gravitation  units  this  beoomes  ^6.60 
kilogrammeters,  or  777.58  foot-pounds. 

On  the  Density  of  he:  Professor  H.  T. 

Barnks  and  Mr.  II.  L.  CiTOKF. 

Historical  resume  and  criticism.  New 
experiments.  Probable  cause  of  variation 
in  density.  Bibliography. 

The  Variation  in  the  Density  of  Ice:  Mr. 

n.  L.  Cooke. 

The  Viirijition  h  a'5<'ril>i  .1  Id  mi'rli,iiiif«al 
straimi  due  to  iineqiiai  expansion  and  con- 
traction. 


The  Fall  of  P^ntial  Method  as  Appliod 
to  ike  Meanuroment  of  ike  Smstanee  of 

an  Electrolyte  in  Motion:  Professor  H. 
T  Barnes  and  Mr.  J.  G.  W.  Johxrox, 
Measurements  of  the  conductivity  of 
solutions  of  macnedum  ehloride.  During 
the  measurementa  the  solution  flowed  slow- 
ly  thionnrh  the  cell;  the  veloeily  of  flow 
did  not  affect  the  results. 

CUEMISTKV. 

A  Modification  of  Victor  Meyer's  Vapor 
Density  Apparatus:  Professor  B.  J. 
Harungtok. 

The  long  stem  is  bent  into  a  series  of 
loops,  and  a  second  opening  is  pro^nded  f*tr 
introducing  the  •substance  into  the  bulb. 
The  apparatus  is  onupaet  and  eonvenient 

On  the  Deier»usu(tion  of  Moisture  in 
Honey:  Mr.  P.  T.  Shoit. 

The  honey  is  dried  in  a  current  of  air 
at  a  *M)nstant  temperature  below  100°  C, 
find  tlie  loas  determined. 

An  Improved  Method  of  Producing  Con- 
eeniraied  Manure  from  Human  Befuee: 

Mr.  T.  Macfarijine. 

Desoription  of  an  odorless  mos55-clost't. 
Wlien  properly  used,  the  quantity  of  ab- 
sorbent is  not  more  than  one  twentieth  of 
the  resulting  manuce. 

Bxperimentei  Investigation  of  ike  Condi- 

lions  Determining  the  Oxidation  of  FeT* 
rous  Chloride:  Mr.  A.  McGlLL. 
Ferrous  chloride  can  be  decomposed  by 
oxypren  in  such  s  way  aa  to  yield  uniform* 
ly  from  75  to  85  per  Ottit  of  its  chlorine 
in  available  form,  and  from  10  to  20  per 
cent,  as  hydrochloric  acid. 

Analysis  of  Anthreixolite  from  Hudson's 
Bay:  Professor  \V.  H.  Ellis. 
A  sample  brought  by  Mr.  6.  B.  Ifidde 

from  Long  Island,  Hudson's  Bay,  con- 
tainetl  0.54  jior  oont.  ash.  The  dry  ash- 
free  mineral  gave:  carbon,  9ti.54;  hydro- 
gen, 1.33. 
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Abnormal  Res^dls  in  the  Hydrolysis  of 
Amygdalinc:  Professor  J.  \V.  WaLiKEB 
and  Mr.  W.  S-  Hutchinson. 
Boiled  with  dilute  aeida  amygdaltne  is 
TCW^lved  into  glucosp,  hydrocyanic  •eid 
and  benzaldehyde.    Heated  with  concen- 
trated Lydroehloric  acid  it  yields  a  hu- 
mus rabstance  and  dextro-toandelic  add. 
Boiled  with  dilute  alkalies  it  yiddi  am- 
mouia  and  amy^dalinic  acid,  which  on 
hydrolysis  witli  dilute  hydrochloric  acid 
giv^  inactive  muudelic  acid. 

Oudemann's  Law,  and  the  Influence  of 
Dilution  on  the  Molecular  Rotation  of 
Mandelic  Acid  and  its  Salts:  Professor 
J.  W.  Walkeb. 

Strong  indieatioiu  were  Ibnnd  tiiat  the 

law  was  not  confirmed  in  very  dilute  solu- 
tioiUy  where  it  ought  to  hold  most  rigidly. 

Specific  Meats  of  Organic  Liquids,  and 
Their  EtaU  0/  Sdiufion  in  Orffanic  Bt^ 
vwis:  Professor  J.  W.  WALKER  and 

Dr.  J,  Henderson. 

An  electric  method  is  employed  for  de- 
temuoing  the  specifle  heat;  a  dose  em- 
nection  is  indicated  between  the  degree  of 

association  of  a  liquid  and  its  heat  of  SOlu* 
tion  in  an  unassociated  solvent 

The  Spec^  Stat  of  Water  of  CryeialUga- 
tion:  "SSx.  N.  N.  Eva^^s. 

The  solid,  finely  ground,  is  suspended  in 
a  suitable  liquid  in  the  calorimeter,  and  a 
measured  quantity  of  heat  is  introduced 
eleetrieaUy.  A  range  of  four  degreea  is 
auffieient  for  aeenrate  results. 

Researches  in  I'hysical  Chemistry  Carried 
Out  in  the  University  of  Toronto  During 
the  Fast  Year.  Communicated  hgr  Pro* 

fe5?sor  W.  Lash  !Milt.kb. 
Under   this  head   the  following  d^t 
papers  were  introduced. 


Applical inn  of  PoJurimclry  to  the  Determi- 
nation of  Tartaric  Acid  in  Commercial 
Products:-  Professor  E.  Kenrick  and 
Dr.  F.  B.  Ebnuck. 

The  method  is  based  on  the  addition  of 
nramoninm  molybdate  to  the  material  to 
be  analyzed;  it  is  applicable  in  the  prcs- 
enee  of  almn,  iron,  sugar,  etc 

The  SvilTpkaiee  of  Bismuth:  Dr.  F.  6.  A]> 

LAN. 

An  application  of  the  phase  rule.  The 
following  salts  were  identified:  BijOj.4SO„ 
Bi,0,.2SO,.2iH,0,  Bi,0,.SO,.  {Am. 
Chem.  Jour,,  27, 284.) 

The  Influence  of  Iron  Sdts  on  the  Rate  of 
Seaetion  Between  Chromic  Add  and 

Iodides:  Miss  C.  C.  Benson. 

The  rate  of  liberation  of  iodine  as  a 
function  of  the  concentrations  of  the  react- 
ing snbstanees;  and  the  rate  of  ozidation 
of  ferrous  salt  by  eiiromie  aeid  in  preaenea 
and  abs^ce  of  iodide. 

The  licaction  Between  Stannous  Chloride 
and  Potash:  Mr.  C.  M.  Catjson. 
The  results  are  in  conflict  with  those  of 

Ditto. 

The  Rate  of  Oxidation  of  Iron  Salts  hy 
Osggen:  Mr.  J.  W.  HcBain. 

Experiments  carried  out  under  the  di- 
rection of  Dr.  F.  B.  Kenrick.    (Jour.  Fhjft, 

Chem.,  v.,  623.) 

The  Rate  of  Reaction  in  Solutions  Con- 
taining Polassium  Chlorate,  Potassium 
Iodide,  and  ttffdroMorie  Aeid:  Hr.  W. 
C.  Brat. 

Experiments  showing  that  two  reactions 
of  the  fourth  order  occur  simultaneoualjr. 
Sehlmidt's  remits  are  reealeulated. 

The  Rate  of  the  Reaction  Between  Arseni- 
mte  Acid  and  Iodine  t»  Aeid  SeXuiionf 
the  Rate  of  the  Beveree  Reaction;  and 
the  Equilibrium  Between  Them:  Mr.  J. 

B.  liOiOiUCK. 
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The  * Thiosulphate  Method*  of  JfMfur- 
vng  the  Rate  of  Oandaiion  of  Iodide*: 

Mr.  J.  M.  Bell. 

The  ni*'fhf>d  wa<i  intrryinpf^fl  \\y  Har- 
eoart,  ming  sodium  peroxide  as  oxidizing 
agent;  it  is  not  applicable  when  eblorto 
acid,  ehromic  acid,  or  ferric  salte  are  em- 
ployed. Schiikarew's  a-ssumptions  {Zcit. 
Phys.  Chem,t  XXXVIII.,  357)  are  not 
justifiable.  W.  Lash  Miller, 

Secretary  pro  iem. 

PRQBLEUa  IN  TBE  CHEMISTRY  AND  TOII- 

cfoijoar  OF  plant  bobstances.* 
Tbk  organic  diemiatiy  of  to-day  is  the 
ehemistiy  of  the  approximately  50,000  car- 
bon compounds,  enumerated  in  tlio  recent 
edition  of  Beilstein's  'Ilaudbuch  der  Or- 
gauisehm  Chemie.'  Most  of  these  oom' 
ponnds  are  the  fruit  of  researdk  in  porelf 

tjmthotic  c'livTiiistri-,  pnormmiHly  stimu- 
lated, as  it  has  been  o£  late,  by  the  growth 
of  new,  far-reaching  conceptions  in  phys- 
ical cbemistiy,  and»  especially,  by  the  snb- 
irta«t^*  rewaida  of  the  chemical  industries 
■which  have  arisen  a«  a  ref?iilt  of  these  in- 
vestigations} a  considerable  number  of  the 
compounds  emunerated  have,  however,  been 
isolated  from  plants.  Some  of  this  work 
of  plant  invt  stiLTatioii  lias  been  adequately 
rewarded.  l)ut  as  a  rule  it  luis  only  awak- 
ene<i  a  greater  esteem  for  the  investigator. 
The  larger  retoms  of  aynthetie  diemistiy 
are  still  enticing  nio«t  of  our  best  oi^anie 
chemist*?  into  its  ffild,  but  its  phenomenal 
success  in  producing  substances  such  as 
urea,  sugar  and  several  plant  alkaloids  and 
glacosides  hitherto  known  only  as  the  prod- 
nets  or  eduets  of  life,  has  stinmlat<  (l  iiii|uin' 
not  only  into  the  chemical  nature  of  cell  life, 
hut  also  into  the  chembtry  of  the  dead 
principles  that  may  be  isolated  from  these 
cells.  Mother  Nature  is,  however,  a  very 
cunning  and  crafty  chemist,  with  a  keen 

•  Address  of  the  retiiiii'/  ]>if>»ident  of  the  Chem- 
ieal  Society  oi  Washinijtou,  April  10,  1902. 


nndccstanding  of  all  of  the  reqaiiementi 
of  cell  growth  nnder  astonishingly  varied 

conditions  of  environment,  and  especially 
with  au  eye  for  the  protection  and  perpet- 
uation u£  her  multitudinous  progeny 
against  the  ravages  of  parasites,  or  of  mam 
and  beast,  she  has  built  np  a  veiy  great 
variety  of  compounds,  the  properties  and 
methods  of  formation  of  many  of  wlueh 
she  still  holds  secret.  Many  of  these  com- 
pounds, especially  those  primarily  designed 
for  the  protection  of  the  plant,  react  phys- 
iologically on  diverse  forms  of  animal  life, 
and  are,  therefore,  recognized  by  the  med- 
ical fraternity  and  by  diemists  as  *active 
principles.'  AU  wludi  produce  disturb- 
nnees  of  the  normal  functions  of  an  animal 
when  introduced  into  its  economy  are,  ac- 
cording to  Hermann's  well-kuowu  text- 
book on  pbarmaoology,  called  poisons. 

It  is  a  sad  commentary  on  the  present 
state  of  onr  knovdedge  of  plant  chemistry 
that  all  wu  know  chemically  about  the 
active  principles  of  many  plants  is 
that  the  plants  themselves  are  polson- 
om.  Chemi.stry  might  be  excused  for 
her  lack  of  interest  in  examining  such 
physiologically-inert  bodies  as  cellulose  and 
chlorophyll,  but  it  would  seem  that  the 
plant  poisons  should  at  once  challenge  at- 
tention simply  on  account  of  their  great 
tendency  to  react  chemically,  as  they  do 
wiUi  some  <me  or  more  of  the  essential  oon- 
atitnenta  of  the  animal  organism.  The 
dreaded  effects  upon  man  of  such  plants  as 
the  'deiidly  upas,'  the  'deadly  maiicliini'.']  * 
or  the  common  'poison  ivy,'  doicr  many 
ehemists  from  haiMUing  th4mi,8nd,as  shown 
above,  there  is  little  inducement  finan- 
cially  for  one  to  enter  into  such  investiga- 
tions, but  the  chemist's  lack  of  a  knowl- 
edge of  botany  is  more  frequently  the  con- 
trolling fsctor  in  this  neglect.  Many  of  the 
most  interesting  problems  of  plant  poison- 
ing cannot  he  conceived  either  by  the  chem- 
ist or  by  the  botanist  alone,  but  one  who  is 
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constantly  lookiDg  at  these  problems  from 
both  points  of  view  coiild  not  well  be 
thrown  into  intimate  touch  with  the  sub- 
jeet  long  belore  many  interasting  probleDU 
would  be  presented  to  him  for  eolutiooL 
"When  once  conceived  thpse  problems  are 
readily  sn«5c?ptible  of  trfutiiioiit,  either  by 
the  chemist  or  the  physiologist  alone,  or  by 
one  or  both  of  them  in  conjimctioB  with 
the  botanist,  the  biologist  t!.-  TiharnUf 
cologist.  It  was  with  the  object  of  inter- 
esting you,  as  chemists,  in  this  line  of  work 
that  I  was  induced  to  select  it  aa  the  sub- 
ject of  my  diseonrse  on  this  oeeanoo.  No 
more  interesting  and  self-snfficient  life- 
work  could  possibly  be  suggested  to  a  young 
student  starting  on  his  college  career  than 
the  investigation  of  plant  poisons.  As 
fascinating  as  a  game  of  (dieaSt  the  work 
caUs  forth,  for  its  mo^t  sncccssful  treat- 
ment, the  widest  activities  of  mind  and  the 
most  skillful  handling  of  finely  adjusted 
instruments.  Art  and  literature  lend  a 
peculiar  charm  to  the  work,  whHe  the  warm 
plaiKlit-^  of  mon  await  him  who  solves  any 
of  the  important  chemical  problems  of  im- 
munity. Thk  inviting  field  comes,  I  main- 
tain»  as  properly  within  the  scope  of  plant 
rheinistrv  within  that  nf  medicine,  for 
disease  is  simply  a  disturhanec  of  the  nat- 
ural functions  of  the  uniiual  economy, 
caused  V  pc^iODi^  nmny  of  which  are  ex- 
creted within  the  affected  animal  by  sueh 
low  plant  ortranisms  as  bacteria  and  per- 
haps molds.  Indeed  it  has  been  shown 
that  all  of  the  lesions  supposed  to  be  caused 
by  eertain  living  baeteria  can  be  produced 
by  the  administration  of  sterilized  filtrates, 
obtained  by  passing  extraets  made  from  the 
bacteria  through  a  Pasteur  filter. 

Plant  poisons  divide  themselves  most 
naturally  and  most  comprehensively  ac- 
cording to  their  plant  origin;  all  attempts 
at  a  chemical  classification  have  been  in- 
complete because  of  our  ignorance  of  the 
composition  and  strDctare  of  many  of  the 


compounds,  while  the  physiological  classic 
fieation  is  luuKitisfactory  on  account  of  our 
ignorance  of  the  chemical  composition  of 
the  oompoimds  and  their  exnei  mode  of 
action  on  animal  life.  Let  us  inquire  into 
the  nature  of  the  parallelism  which  exists 
in  the  grouping  of  phint  poisons,  and  the 
grouping  of  the  plants  which  contain  them  1 
Plants  are  oommcmly  divided  into  ape- 
cies,  genera  and  families,  and  these  are 
grouped  into  two  series— the  flowerin*,'  and 
the  non-flowering  plants— the  latter  being 
the  more  simple  morphologically.  Each  of 
these  in  turn  is  grouped  into  smaBo*  daas- 
es.  Proccedincr  from  the  more  simple  to 
the  more  complex,  we  have  in  the  non- 
flowering  plants  such  groups  as  the  bac- 
teria, the  diatoms^  the  molds,  the  fleshy  . 
fungi,  the  mosses  and  the  ferns,  iriula  in  ' 
the  flowering  plants  we  have  the  monocoty- 
ledons with  parallel-veined  leaves  and  the 
dicotyledons  with  net-veined  leaves.  This 
classification  is,  is  general,  based  on  tiie 
general  morphology  of  the  plant,  but  in  the 
lower  orders,  espeeinlly  in  the  bacteria,  the 
chemical  composition  or  at  least  the  chem- 
ical and  physiological  reactions  which  the 
plant  is  able  to  induce  are  taken  into  con* 
sideration  in  the  ditTcrcntiation  of  the  spe- 
cies. In  many  of  the  subdivisions  in  the 
higher  groups,  however,  there  is  often  an 
apparait  ehemieal  basis  for  classification. 
It  seems  just  as  reasomable  to  suppose,  as 
van  Rijn  has  shown  in  his  book  entitled 
'Die  Glykoside,'  that  there  should  be  gen- 
etic reli^ionships  between  the  chemical  sub- 
stances r^resented  in  any  one  group  of 
plants,  as  that  there  should  be  niirph'>- 
logical  rplationships.  Both  results  are 
brought  about  entirely  by  the  energy  of 
the  livini;  cell,  a  proeess  which  is  undoubt- 
edly largely  chemical  in  its  character,  and 
would  seem  almost  ns  necpssarj'-  for  a  plant 
to  gradually  evolve  new  aud  therefore 
closely  related  diemieahl  for  slight  changes 
in  enTironmeot,  asHiat  it  should  evdve  new 
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and  cinsely  related  forms  for  tlio  sjiine  pur- 
pose, l  lie  relationship  bt-tweeii  the  chem- 
ical consUtoeiite  of  eertain  gronp«  of  pknta 
cannot,  of  course,  be  so  apparent  as  is  llie 
morplKilogical  ri  lationsliip,  simply  becAiwe 
it  cannot  be  deterioined  by  inspection 
alone,  as  the  latter  eon.  If,  fharefore.  our 
knowledge  of  plant  coDstituents  were  suf- 
ficiently complete  we  could  perhaps  write 
mondjzriiphs  classifving  the  different  spe- 
cies of  plants  according  to  their  chemical 
oooatitnents,  aa  weU  as  we  now  write  mono- 
graphs baaed  solely  <>ii  tuorpbology.  Tliu 
:  same  alkaloid  is  often  found  exclusively 
!  in  certain  families  of  plants,  but  the  same 
family,  and  even  the  same  species,  often 
contains  one  or  more  alkaloids  whieh  dif- 
fer from  each  other  by  a  few  atoms  of 
hydro<ren  or  a  few  simple  orpranie  radicals, 
or  they  may  differ  only  in  being  isomers  or 
polymers.  In  many  of  these  easea  one 
oomiiotuid  can  often  be  transformed  into 
another  by  a  few  simple  r»:'aefinns. 

Of  the  two  great  classes  of  plants— the 
non-flowering  and  the  flowering— the  for- 
mer contain  yeiy  few  active  principles,  and 
those  which  do  exist  are  far  more  simple 
than  thos^'  ■^^bieh  are  found  in  the  flower- 
I  ing  plant.**,  in  the  bacteria,  to  be  sure,  we 
have  highly  developed  poisonous  eom- 
pounds,  the  toxalbnmin^  Irot  aside  from 
these  there  are  few  aetivc  ])riii<'ii)les  in 
them.  The  sim{)ler  group  of  pt»isonuxis 
acids  is  here  more  abundant ;  there  are  few 
ghieosides  and  still  fewer  alkaloids.  The 
most  prominent  of  the  lattw  are  ergotine 
from  ergot,  and  muscarine  frotn  the  fly 
fuugtis  {Amanita  muscana).  There  has 
been  an  immense  amount  of  study  done  on 
the  former  but  its  chemical  composition  is 
s*in  in  a  most  unsnf isfnftory  ennditinn. 
Trimetliylatniiie,  one  of  the  simplest  of  the 
so-called  alkaloids  of  the  aliphatic  series, 
is  also  present  in  ergot  at  certain  stages  of 
its  growth.  According  to  the  definition  of 
alkaloids  now  commonly  accepted,  however, 


neither  trimethylamine  nor  muscarine  is  an  , 
alkaloid,  thi.s  class  being  restricted  to  the  I 
heatol  or  aromatie  series  of  emnpoands.| 
Proceeding  still  higher  in  our  grouping  of 
plants  \ve  find  that  there  are  but  two  con- 
spicuous alkaloids,  toxine  and  ephedrine,  in 
the  lowest  group  of  ftmrenng  piaats,  and 
that,  in  the  many  &milies  of  the  next 
higher  group,  the  monocotj'ledons,  there  is 
but  one  family,  the  Molanthacea?,  wliieh 
contains  more  than  one  or  two  imporlaut 
alkaloids.  In  the  highest  group,  however, 
there  is  a  long  list  of  alkaloids,  arranged 
often  in  groups,  characteristic  of  the  fam- 
ily to  which  the  plants  belong.  The  atro- 
piue-likc  alkaloids  of  the  Solanaceae;  the 
strychnine-like  alkaloids  of  the  Logania- 
eesB;  the  morphine-like  alkaloids  of  the 
Papaveracea* ;  and  the  quinine  like  alka- 
loids of  tho  Kubiacea:  are  the  best  well- 
known  groups.  There  is  a  similar  distribu- 
tion of  the  glucosides  throug^bont  the  plant 
kincrdom,  but  flie.se  compnunds.  iM-iuL" 
simpler  than  the  alkaloids,  are  found  lower 
donn  in  the  plant  scale.  It  is  interesting 
to  note,  however,  that  throughont  the  whole 
list  of  Hbn  tremoidoiialy  abundant  family 
of  grasses,  one  of  the  lowest  famiHe*!  of 
flowering  plants,  there  are  but  two  gluco- 
sides, neither  of  whidi  ia  at  all  well  known. 
One  of  tfae»e  is  loliin,  from  the  poison 
darnel,  Lolium  trmnhntnm,  while  the 
other,  setarian,  was  isolated  from  niillet  so 
recently  as  in  1899  by  Professor  E.  F. 
Ladd,  chemist  of  the  Agrieultnral  Experi- 
ment Station  at  Fargo,  North  Dakota. 
The  grouping  (*f  all  plant  constituents  in 
accordance  with  their  plant  claasiflcation 
oft'ere  a  tempting  field  of  woil^  but  this 
eannot  well  be  undertaken  to  advantage 
uutil  the  identity  and  nature  of  a  great 
many  more  plant  substances  have  been  de- 
termmed. 

Sohn's  'Dictionary  of  the  Active  Prin^ 
ciples  of  Plants'  enumerates  about  GOO  sub- 
stances, all  of  which  are  included  luader 
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the  three  commonly  recognized  cla&sea 
of  thi'sc  bc)(lie5?.  viz.,  the  glucosides,  the 
amaruicls  or  so-called  bitter  principles,  and 
the  allEBloidB.  These  tiuree  elaasea  do  not, 
however,  include  all  of  the  groups  of  toxic 
substances  which  are  represented  in  plants. 
In  addition  then*  are  mineral  suhstanecs, 
which  under  certain  conditions  may  be 
taken  up  by  plants,  acids,  oib,  eniymea  and 
their  closely  related  ooogenen— the  toxal- 
bumjn«. 

Mineral  siibstances  very  rarely  cause 
poisoning  on  account  of  their  oocunence  in 
plants,  but  it  has  been  dunvn  that  the  pres- 

lence  of  lead  in  a  certain  grafs  has  led  to 
j  distinct  sj'mptoms  of  lead  pnisoninfr  in  rows 
that  ate  it.  An  exceedingly  inipuriant 
problem  snirgests  itself  in  this  eonneetion 
and  that  is  the  possibility  of  poisoning  from 
^  the  gradually  inoreasin?  usp  of  insecticides 
I  on  fruit  trees  and  on  vegetables.  It  has 
alrea<ly  been  pointed  out  that  plants  which 
have  been  manured  with  superphosphates, 
which  frequently  contain  arsenic,  may  ab- 
Viorb  arsenic  into  their  tis-vues  to  such  an 
extent  that  arsenic  poisoning  may  result 
jhrom  eating  them. 
,  The  great  toxicity  o^  prasste  acid  is  well 
I  kn(»^vn.  It  occnrs  free  in  crrtaiii  plants 
and  in  the  form  of  a  glueoside  in  sevtral 
others,  especially  in  those  belonging  to  the 
rose  and  apple  familiesL  Oxalic  aeid  is 
also  present  in  the  form  of  an  acid  oxalate 
in  many  plants.  It  is  extremely  poison- 
ous. Crotonoleic  acid,  from  Croton  tig- 
Iticm,  is  still  more  poisonous,  the  fatal  dose 
being  represented  by  bnly  .88  of  a  milli- 
gram per  kildirram  of  bofly  Moipht. 
Poisonous  acitLs  are  not  so  generally  looked 
for  in  plants  as  they  should  be,  and  it  is 
quite  possible  tiiat  the  active  principles  of 
some  plants,  the  chemical  nature  of  Avhich 
is  still  unknown,  nn*  acids.  The  effect  of 
the  coimuon  locoweed  of  the  Western 
\  States,  Attrajfalus  moUimmits,  has  been  at- 
tributed to  loco  acid 


The  medicinal  and  therapeutic  effects  of 
the  vegetable  oil«  are  toleraMy  well  known, 
but  it  is  not  commonly  recognized  that 
some  are  poisonous.  Among  the  most 
powerful  of  these  are  the  oihi  of  chamomile, 
cJoves,  cinnamon,  8a.s.safras,  saving  rue, 
livdeoma,  and  tnnsy.  Many  of  these  are' 
cunimonly  use<l  as  liavor  and  to  preserve 
food,  bat  it  is  certain  that  their  excessive, 
use  might  result  in  serious  gastric  disovden/ 
if  not  in  death.  All  are  useful  on  account 
of  their  being  anti.septic,  a  property  which  | 
was  commonly  recognised  centuries  ago  by 
the  Egyptians  in  embalming  bodies.  Nut* 
megs  contain  a  volatile  oil  wliieh  is  toxic-, 
two  of  the  nuts  proved  fatal  to  a  young, 
girl  who  ate  them.  The  extreme  toxicity 
of  toxicodendrol,  the  non-volatile  oil  of  flie 
common  poison  ivy,  Rhus  radicangf  and 
poison  sumach,  Rhus  venenata,  has  recently 
been  shown  by  Dr.  Frnnz  Pfaff,  of  the 
Harvard  ^ledical  School,  who  proved  that 
the  hundredth  part  of  a  milligram  earity 
caused  a  severe  dermatitis  on  many  per- 
son«.  while  as  little  as  the  thousandth  part 
ot  a  milligram  cau^  severe  itching  of  the 
skin  and  half  a  dosen  vesicles  on  some  per- 
sona, and  localized  cBdema  on  olSanst^  that 
were  morr  «;cnsitive  to  its  effects. 

i'he  glucosides  are  well  known.  One  of 
x\w  most  poisonous  representatives  of  the 
group  is  the  active  prineiple  antiarin,  from 
the  East  Indian  tree  so  well  kno^ii  to 
legendary  history  as  'the  deadly  upas. '  Its 
juice  has  been  used  in  timra  of  war  by 
savage  tribes  to  envenom  their  arrows.  It 
takes  but  one  to  two  milligrams  of  this  gin- 
reside  to  kill  a  iiioderatf-sized  dof?  in  nine 
minutes,  frogs  are  killed  with  n  hun- 
dredth of  a  milligram  in  twenty-four 
hours.  The  results  of  a  most  interesting 
investigation  on  the  poisonous  constituent 
of  a  legumin(tns  plant  of  Kiryi)!,  known 
botanically  as  Lotus  arabkus,  have  been 
recently  published  by  tv>o  Englidi  investi- 
gators, Messrs.  Dnnttan  and  Henry.  Its 
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seeds  when  ripe  are  conunoniy  us.  d  as  fod- 
der, but  the  growing  plant  is  quite  puiaon* 
cma  to  hone%  aheep  and  goata.  It  was 
noted  that  when  the  dry  leaves  were 
cmnhrfl  tu)<\  moi*?t»'no<l  with  water  they 
gave  otT  an  odor  ot  hydrocyanic  acid.  An 
investifgitinn  revealed  the  preaenee  of  a 
gIuoori.de,  Iniu^in,  which  waa  hitherto  Tm> 
Luown.  Tinder  llu*  iiifluf'nfr'  of  nn  enzyme, 
also  present  in  the  plant,  the  lotusin  was 
transl'onned  into  prussic  aeid,  sugar  and  a 
new  coloring  matter  called  lott^vine.  It 
urill  thus  be  ae^  that  this  glucoside  is  very 
similar  in  its  prop<»rtie?5  tn  amypdalin  and 
also  to  liuaniariu  from  common  tlax. 
Thflae  gloeoadea  maj  cause  poiaoning  when 
tahen  into  the  stomach  but  are  innocaous 
wlion  administered  hypodermically,  for  in 
llif  liitfcr  case  they  are  excreted  nnchanprpd, 
while  in  the  former  they  are  apt  to  be  de- 
oompoaed  by  the  acids  and  vfUfmm  of  the 

atoiiuieh. 

Th(>  clas.q  of  amaroids  has  not  been  well 
investigated  chemically,  but  we  know  sev- 
eral compounds  belonging  to  the  group 
Iwhich  arc  atremdj  toxic.  Oicotoadn  is 
the  poisonous  constituent  of  the  common 
watiT  )i(>mlf>rk.  Cirvta  maculata,  a  plant 
which  probably  causes  more  fatal  cases  of 
poisoning  in  the  United  States  than  any 
otiier  plant.  Bigitoxln,  one  of  the  poison- 
ous constituent^  of  tho  fdX'^lovp,  Digiidlis 
purpurea,  is  poisonous  to  cats  in  a  dose  of 
0.4  of  a  milligram  j>er  kilogram  of  body 
weight,  while  andromedotoxin,  the  poiaon- 
ona  constitnent  of  many  Ericaccous  plants 
such  as  the  cominon  laurel,  Kalmia  lati- 
folia,  and  the  rhododendrons,  is  still  more 
toxic,  Wmg  fatal  to  txftgt  and  to  Infda  in 
a  dose  of  0.1  of  a  milligram  per  kilogram 
when  injected  sulxnitariiDnsly.  But,  as  we 
shall  see,  it  is  much  I«*hh  fatal  wbon  fed  to 
birds.  It  is  much  more  fatal  to  frogs  than 
ia  atropine  or  attychnine. 

The  alkaloids  are  so  well  known  that  they 
do  not  need  mneh  diacaaaion  here.  Aeomi- 


tine  is  one  of  the  most  poisonous,  being 
fatal  to  birds  in  the  small  dose  of  0.07  of 
a  milUgvam  pi^  kilogram  wha&  injected 
hypodermically. 

The  enzymes  are  not  very  well  known, 
and  in  most  cases  they  are  not  toxic  Some 
of  them  are,  however,  capable  ol  causing 
disorders  when  injected  under  the  akin. 
Very  cIhsl-Iv  rplatrd  to  thrso  are  the  toxal- 
hnmins  which  embrace  the  must  deadly  of 
ull  of  the  poisons,  as  may  be  recognized 
from  the  fact  that  th^  are  the  pcnsonons 
constituents  of  the  V^Om  of  snakes  and 
spiders,  of  many  pnthogfenic  baeteria.  and 
of  the  most  poisonous  fungi,  such  aa  Aman- 
ita phallmd^.  We  shall  have  more  to  saf 
about  these  suhstanoea  later. 

Nearly  all  of  the  active  prineiplcs  which 
have  been  isolated  from  platits  have  also 
been  studied  toxicologically,  and  have  been 
dassilied  in  differmt  ways,  hut  ebitfij  witk 
regard  to  the  character  of  their  effect  and 
the  orpfan  most  seriously  poisoned.  "We 
IbiLs  have  those  which  cause  marked  ana- 
tomical changes  of  tiasoea,  thoee  that  priii' 
eipally  affect  the  blood  and  those  that  do 
not  cause  any  marked  anatomical  lesiona. 
The  fatal  dose,  also,  has  in  many  cases 
been  ^tablished,  so  that  we  can  often  tell 
how  much  of  a  givai  substance  will  kill  a 
given  animal  in  a  (riven  time.  In  this  dfr 
termination  it  is  alisohitely  necessary,  of 
course,  that  the  animal  tested  be  a  healthy 
one,  otherwise  a  fatal  lesion  may  be  pro- 
duced by  the  poison  simply  on  account  of 
the  previous  weakening  of  the  affected 
tissue  by  the  disea.se.  The  time  and  dose 
limitations  of  poisoning  are  not  essential 
in  our  accepted  definition  of  a  poison,  for  it 
consideTs  only  derangements  of  function. 
If  the<;e  are  prodneed  even  by  commonly 
edible  substances,  such  as  sodium  ehlnride 
or  sugar,  we  arc  obliged  to  say  that  under 
flie  qpedal  otmditioos  of  the  case  in  band 
these  substances  are  poisonous.  Supar  is 
thus  poisonous  to  a  diabetic  patient,  while 
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pmr  salt  when  fed  i>^<j:ularly  oveu  in  nor- 
mal quautities  would  undoubtedly  prove 
fatal  if  all  other  salts  were  withheld  from 

f  the  food  for  a  conaderable  time;  half  tear 
cupful  doses  of  the  saturated  solution  are 

'  said  to  be  sometimes  taken  by  the  Chinese 

^to  commit  suicide.  This  elimination  of  the 
time  and  doee  elements  makes  it  very  diffi- 

■  otilt,  sometimes,  to  distin^ruish  poisonous 
substances  from  foods,  but  it  is  eminently 
satisfactory  because  it  calls  fur  subsequent 
explanation  showing  iu  what  way  and  to 
what  extent  a  anbstanoe  is  toxie;.  It  calls 
more  forcibly  to  mind,  also,  the  danger  in 
the  coutinue<l  use  of  druj^s  and  of  such 
narcotics  as  tobacco  and  hasheesh,  and  also 
to  the  flagrant  and  ontrageons  use  of  anti> 
septics  in  ancsh  foods  as  milk  and  bread 
which  are  consumed  daily,  sometimes  in 
larpre  quantities.  Who  ean  say  how  much 
material  damage  is  done  to  the  progress 
of  civilization  by  this  eiiminal  praetioef 
Until  proven  to  the  contrary,  it  ought  to  be 
taken  for  granted  that  any  substance  which 
has  antiseptic  or  germicidal  value  is  also 
capable  of  exerting  these  propcrtiea  in  a 
ddeterions  way  in  the  human  body,  es- 
pecially when  the  substance  is  ingested  fre- 
quently for  a  loner  period  of  lime.  The 
Spanish  people  are  said  to  be  a  race  of 
dyspeptics  beeause  of  their  inordinate  use 
of  condiments ;  let  us  pray  that  the  Ameri- 
can people  will  never  l)eeonie  dccrenerate 
on  account  of  the  use  of  the  antiseptically 
preserved  food  which  is  too  often  sold  in 
our  markets. 

There  are  16,673  lcaf-b(  aring  plants  in- 
cluded in  TTeUer's  'Catalogue  of  North 
American  Plants,'  and  of  these  there  are 
nearly  500  whidi,  in  <me  way  or  anotbw, 
have  been  aceused  of  being  poisonous. 
This  docs  not,  of  course,  mean  that  any  one 
part  or  all  of  each  of  these  plants  would  be 
fatal  if  eaten  by  man  or  by  any  one  kind  of 
an  animal,  but  simply  this,  that  some  part 
or  parts  of  eaeh,  at  some  period  of  Xb» 


plant's  growth,  eontain  an  active  principle 
which  is  capable  of  causing  death  or  some 
sMriotts  derangement  of  function  in  one  or 
more  forms  of  animal  life  whoi  adminis* 
tered  in  a  certain  way,  not  necessarily  by 
way  of  the  mouth.  Snake  venom  is  none 
the  less  poi.sonou.H  because  it  can  be  swal- 
lowed with  impunity  in  considerably  more 
than  what  would  be  a  fatal  dose  if  injected 
into  the  skin  in  the  natural  way  through 
the  serpent's  fangs;  neither  is  the  death 
cup,  Amanita  plialloides,  to  be  considered 
noB-poisonous  because  it  has  been  eatra 
after  the  poison  was  extracted  by  chemical 
ii:ethods.  Other  plants  may  be  eaten  with 
Other  things  which  will  either  enhance 
their  poisonous  effect  as  in  the  ease  of 
amygdalin  when  an  amygdalin-Bplitting 
feniietit  is  also  consumed,  or  counteract  it, 
as  might  be  the  ease  when  otlier  medicinal 
plants  are  euteu ;  others  again  may  be  con- 
sidered non-poisonous  beeause  the  active 
constituent  may  be  removed  or  destroyed 
from  the  plant  by  boilinp  or  by  drying; 
and  finally  others  may  be  declared  innocent 
because  the  poison  is  not  present  in  the 
part  oonsiuned,  or  is  present  only  at  eet- 
tain  brief  stutres  of  ^owth ;  the  amount 
present  might  also  have  been  increased  or 
diminished  according  to  the  conditions  of 
growth  or  cultivation  of  the  plant,  as  is 
most  commonly  the  case  in  those  which  are 
cultivated  for  their  medical  value. 

We  cannot  take  time  to  even  mention 
aU  of  the  unsolved  problems  which  have 
arisen  in  coonectiOD  with  all  of  these  sus- 
pected plants,  but  there  are  several  inter- 
esting questions  in  connertion  with  the 
variable  amount  of  poison  present  in  a 
plant,  its  variable  location  in  the  plant,  and 
especially  the  variable  effect  upon  animals, 
that  should  receive  special  attention. 

Few  poisonous  plants  are  of  sufficient 
commercial  importance  to  have  been  inves- 
tigated ehamically  with  anything  like  the 
detail  necessary  in  order  for  one  to  draw 
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definite  conehisionn  in  iveurd  to  th<»  devel- 
opment of  their  poisons,  or  of  their  location 
in  the  plant,  but  all  dniggiata  and  phy- 
■ieians  are  aware  that  the  dicmieal  <»m- 
poiinrl  liy  virtue  of  wliioh  n  drnj;  is  of 
therapeutic  value  is  almost  invariably  more 
^abundant  in  one  part  of  a  plant  thun  in 
!  another.  The  same  is  true  of  all  plant 
compoxinds.  The  variability  of  cultivated 
drugs  in  their  content's  of  nctive  i»rhiciples 
was  alluded  to  above.  A  more  satisfac- 
toiy  escample  of  how  artifidal  cnvitonmeit 
can  affeet  the  ehemieal  oonatituenta  of 
plnnts  may  be  found  in  a  Bulletin  recently 
published  by  Dr.  II.  W.  Wiley,  Chief  of 
the  Bureau  of  Chemistry  of  the  Depart- 
ment of  Ainienlture,  and  entitled  'The 
Inflncncf  of  Environment  upon  the  Com- 
positioTi  of  the  Supar  liect.'  In  this  bulle- 
tin it  is  shown  that  the  factors  which  deter- 
mine the  maximum  yield  of  sugar  are  as 
followa:  hi^  latitude,  free  use  of  ftaetH' 
izers,  and  an  even  distribution  of  a  rnhi- 
fall  of  from  three  to  four  inches  durini?  the 
months  of  May,  June,  July  and  August, 
and  a  rednetion  of  rainfall  for  Septemher 
and  October. 

Natural  environment  affcctn  some  poi- 
sonon«?  plants  in  a  similar  way,  but  in  this 
case  the  more  southerly  plants  are  apt  to 
haTe'  a  greater  development  of  the  aetive 
constituents  than  those  further  north.  This 
is  particularly  noticeable  in  thn  Indian 
hemp,  Cannabis  sativa.  The  plants  of  the 
Southwest  contain  a  larger  quantity  of  the 
aetive  prineiplea  than  the  more  northerly 
ones  do.  A  strikinj*  example  of  the  pos- 
sibN'  dinrnnl  variation  of  the  anionnt  of 
poison  in  the  leaves  of  plants  is  .shown  in 
a  very  instmetive  investigation  by  Dr.  J. 
P.  liotsy  -f  til.  cinchona  plant.  The 
author  .showed  that  tho  rjMatitity  of  alka- 
loids  varied  erently  in  the  leaf  as  tsiken  by 
day  or  night  anti  on  sunshiny  or  cloudy 
days,  being  most  abtmdant  in  the  first  in- 
stance in  each  ease.  He  showed  alao  that 


these  alkaloids  are  formed  in  the  leaves 
during  the  day  and  are  almost  wholly  de- 
posited in  the  branches  or  bark  at  night 
If  gathered  in  the  early  moniing  therefore/ 
cinchona  leaves  would  be  practically  inert,! 
while  if  crathered  in  the  eveninipr,  especially' 
on  a  sunshiny  day,  they  would  be  in  their' 
most  active  eonditioo.  Thefoliage  is,  in  gen- 
eral, the  part  of  a  plant  whieh  causes  most 
cn<<e«5  of  stoek-i)oisoniriL'.  The  pei-iud  of 
leaf  maturity  is  regarded  by  some  culti- 
vators of  medical  plants  as  being  the  time 
at  which  its  ehlorophyll  content  is  most 
highly  developed,  or  when  the  leaves  are 
most  iTTten«M?ly  jrreeri.  This  is  generally 
soon  after  the  flowering  time  in  the  case  of 
herbaeeons  plants,  hot  with  some,  saeh  ss 
the  aconite,  the  ptuple  lartqiar  and  the 
po"ion  eamas  of  Montana,  and  many  bulb- 
iferous  plants;  e!(«ely  related  to  the  la<?t, 
it  is  earlier,  the  leaves  of  some  of  these  hav- 
ing eonunonly  dried  np  before  the  plants 
have  flowered.  In  such  cases  the  leaves 
would  naturally  he  most  aetive  physiologic- 
ally if  eaten  before  the  plants  blossom,  and 
might  be  practically  inert  at  other  timea. 
Such  is  probably  the  ease  with  the  porple 
larkspur  and  death  eamas  jnst  referred  to. 
The  active  principles  are  sonietitne<5  found 
most  abundant  in  the  most  rapidly  growing 
parte  of  the  plant,  as  in  the  white  spronto 
of  jMitatoes,  and  again  they  are  to  be  found 
in  parts  which  havp  been  fully  develope<i, 
as  iu  the  ca.se  of  sapotoxin  in  the  com 
cookie,  Agrosiemma  githago.  It  has  n> 
eently  been  shown  that  in  aconite  seeds  the 
central  parts  contain  most  of  the  aer.nit.'. 
while  the  seeft  coats  are  free  from  it.  in 
the  calabar  bean  the  very  poisonous  alka- 
loid eserine  ia  found  in  the  cotyledons.  In 
the  seed?!  of  the  common  jimsoo  weed  and 
hlnek  hcnliaiii'  tlie  alkaloids  are  located 
chicHy  in  the  layer  beneath  the  epidermis; 
the  epidermis  itself  and  the  seed  covering 
of  ea^  are  free  from  alkaloids.  In  jinuon 
weed  the  quantity  of  alkaloids  in  nn- 
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spronted  see<ls  was  found  I'e  fifteen 
times  as  great  as  in  sprtnitcd  seeds,  and  in 
tfaa  seedlings  of  the  jequirity  bean,  Abrm 
prteatoriutf  it  has  been  d^nitely  shown 
that  moRt  of  the  toxaibumin  is  retained  in 
the  eotykilons.  In  trrowin?  colchieum  the 
percentage  of  alkaloid  is  high  in  the  grow- 
ing tips  and  eomparatlTely  low  in  the 
lower  part  of  the  bulb.  The  first  year's 
crnp  (if  li>avcs  of  foxtrlove  nntl  of  henbane 
is  inferior  to  tliat  of  the  second  on  account 
of  the  smaller  quantity  of  active  principle. 
The  variation  in  strength  of  the  powerfully 
poisonous  drnp  known  as  stropliauthin  is 
80  well  known  to  physieiaii.s  that  its  med- 
ical use  is  being  abandoned.  Many  such 
instanees  might  be  eited,  but  these  show 
the  importance  of  knowing  the  entire  his- 
tory of  a  plant  in  t*\sting  its  character  as 
poisonous  or  non-poisonous. 

There  are  several  molds  and  smuts  which 
often  infest  com  and  fodder.  We  know 
that  some  of  fiiesc,  when  eaten  or  inhaled, 
somftimes  causo  death  in  a  TuochaniL-al  way 
by  clogging  up  the  system  by  their  growth 
within  the  body,  but  there  is  mueh  reason 
to  believe  that  some  of  them  oontain  poisons 
which  are  either  consumed  with  the  mold 
or  are  penerated  pari  pn^sn  with  the  growth 
of  the  mold  in  the  body,  i'robably  some  of 
these  compounds  lihe  the  snlphoeyanie  add 
of  Aspergillus  niger—ix  weak  poison — are 
absorb«Hl  with  diflicuity,  ospeeially  when 
taken  into  the  stomach,  and  this  may  be 
the  reason  why  the  plants  are  oft^  eaten 
with  comparativis  impunity.  Bnt  are 
there  not  conditions  when  a  greater  quan- 
tity of  toxic  substances  may  be  present  in 
them,  or  may  there  not  be  a  condition  of 
the  system  in  which  the  poison  is  more 
easily  absorbed  ?  The  large  number  of 
rasft;  nf  stock-p<HsoninL,'  said  (n  have  l)i'i'n 
causi'd  by  molds  and  smuts  demand  an  ex- 
tended inve^ftigation. 

Another  problem  whieh  is  essentially  of 
the  same  nature  is  in  oonncction  with  the 


largo  polymeric  group  of  saponin  like  f,'lu- 
cosides.  These  substances  are,  as  a  rule, 
not  very  poisonous  when  taken  into  the 
stomaeh,  hut  it  is  a  notieeable  f aet  that  few 
of  the  many  plants  which  contain  them  are 
catt-n  by  animals.  Some  are,  however, 
eaten  both  by  the  lower  animals  and  by 
man,  as  is  tiie  case  with  the  fruit  of  the 
Sloreton  Bay  chestnut  or  l)ean  tree,  Cat" 
tanospermiim  anstrah  ,  of  Australia.  Some 
persons  assert  that  this  fruit  is  edible, 
others  that  it  is  merely  indigestible,  while 
still  others  are  emphatic  in  regard  to  their 
deleteriona  sffeet  upon  man.  Nearly  all 
of  the  saponins  are  diffloult  to  dielyz*  .  so  it 
is  quite  probable  that  when  taken  into  the 
stonaeh  they  are  ordinarily  ecereted  before 
they  can  accumulate  in  sufficient  quantity 
in  the  blood  to  cause  symptoms  of  jioison- 
inp,  l)ut  in  otlit-r  cas<>s  where  poi.soning  has 
reiiulted  it  seems  probable  that  some  condi> 
tkm  of  the  difestive  traet,  pwhaps  nleerap 
tion,  has  facilitated  the  absorption  of  the 
compound  into  the  s>-stem,  where  it  Rt  once 
exerts  the  same  powerful  effect  that  it  does 
when  injected  hypodermieally. 

Some  animals  are,  for  various  veasoni^ 
entirely  immune  against  the  effect  of  cer- 
tain poisons.  This  difforence  in  suseepti- 
bility  is,  in  general,  correlated  to  the  men- 
tal devdcpmoit  of  tiie  animals  compared. 
The  brain  and  nerve  poisons,  such  as 
morphine  and  atropine,  arc  much  less 
poisonous  to  animals  than  man.  Dogs  and 
horses  can,  in  proportion  to  their  weight, 
endure  ten  times  as  much  morphine  as 
man,  while  doves  can  stand  500  times 
and  frogs  even  a  thousand  timeB  a.s  mueh. 
In  herbivorojis  animals,  especially  in  those 
which  chew  their  cud,  sndi  as  A/eep  and 
cattle,  the  digestive  tract  is  mueh  longer 
tlian  in  the  case  of  omnivoroiLs  or  carniv- 
(irous  animals,  consequently  the  food  re- 
mains in  the  body  for  a  much  longer  period. 
In  case  of  herbivorous  animals  this  period 
is  usually  several  days,  while  in  Mmivo- 
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rolls  animals  it  is  about  twenty-four  liours 
only.  lu  the  former  case,  therefore,  the 
poison  would  lut^e  smeh  more  time  to  be- 
come absorbed  into  the  blood  than  in  the 
latter.  This,  nccording  to  Frohner,  prob- 
ably explains  why  it  in  that  the  metallic 
poisons  are  much  more  fatal  to  herbivorous 
than  to  carnivorous  animals. 

The  flesli  of  an  imninne  animal  to  wliich 
a  large  dose  of  poLson  has  been  adminis- 
tered is  apt  to  be  poisonous  to  other  ani- 
mals that  eat  it  if  they  themselvaa  are  not 
immune  to  iU?  elTects.  For  example,  it  is 
asserted  that  advantage  is  taken  of  this 
fact  in  our  Southern  States  in  feeding 
stxyehnine  to  dddcims  in  order  to  poison 
the  hawks  that  pregr  upon  them.  Cases 
of  human  poisioninfr  may  inadvcrtt'ntly 
occur  by  thus  en*!t'L'  the  poisonous  princi- 
ples of  plants  wliieii  are  present  in  the 
honey,  the  milk  or  the  meat  derived  from 
certain  plants. 

All  prnflf  s  of  merit  or  flavor  are  attrib- 
uted to  the  honey  derived  from  plants, 
thus  indieating  that  the  dumieal  eonsti^ 
uents  whieh  give  diaraeterifltie  odon  and 
tastes  to  flowers  are  often  transferred  di- 
rectly to  the  honey  derived  from  them. 
Some  of  the  undesirable  constituents  of 
nectar  are  probably  eliminated  by  the  bee 
in  some  little-known  way,  and  other  por- 
tions are  perhaps  selectively  retained. 
Formic  acid  is  a  poisonous  substance  whieh 
is  found  as  an  apparently  essential  constit- 
uent in  all  hon^y,  but  as  it  is  present  only 
to  tlio  t'xicnt  of  about  three  grains  per 
liter  it  does  not  produce  toxic  effects. 
Gelsemine,  the  poisonous  constituent  of  the 
southern  jessamine,  Oelsemium  semper- 
virens,  is  said  to  have  been  found  in  honey 
from  Branclivillp,  South  Carolina,  and 
andromedotoxin  has  lately  bepn  fnimd  in 
honey  from  Rhododendron  pontictim  of 
Europe.  The  most  eonvindnfr  proof  that 
poisonous  hon^  may  be  derived  from 
rhododendrons  and  that  its  toxicity  may 


be  due  to  andromedotoxin  has  been  fur- 
nished by  Flugge  and  Thresh.  The  for- 
mer has  obtained  the  pmaon  tnm  the  nee- 
tar  of  Rhododendron  ponticum;  the  latter 
found  it  in  1887  in  a  sample  of  honey  from 
Trebizond. 

Cases  of  poisoning  from  milk  are  more 
apt  to  happen  nowadays  from  the  use  of 
pro'^frvativm  and  from  bacti-riiil  loxtnes 
ratlier  than  from  any  other  causes,  but 
cases  arise  from  milk  becoming  sour  while 
in  metallie  containers  or  from  the  plants 
eaten  by  an  animal  The  effect  of  garlie 
on  milk  is  well  known  but  it  is  not  so  well 
known  that  cabbage  and  turiups  also  give 
milk  a  bad  taste.  Chicory  imparts  a  bitter 
flavor  to  miUc  and  Dyer's  weed,  Chtuita 
tinctoria,  is  said  to  make  the  butter  and 
even  the  cheese  mailt'  fmm  milk  derived 
from  it  very  unplcaaiiit  to  ihe  lasLe.  Ko- 
bert  states  that  ehildren  have  been  kiDed 
).y  the  milk  of  goats  that  had  eaten  col- 
t  hienm  or  the  broom  plant.  In  ray  'Pre- 
liminary Catalogue  of  Plants  Poisonous  to 
Stoek'  mention  wis  made  of  a  sevoe  ease 
of  poisoning  which  waa  due  to  drinking 
milk  from  a  row  that  had  been  feedinpr  on 
maiidraki'.  and  investigations  made  liy  Dr. 
E.  V.  Wiicox  and  myself  in  Montiina  show 
that  lambs  are  frequently  killed  by  snddng 
milk  from  their  mothers  after  tiieae  had 
eaten  death  camas,  Zygadcnus  vcnenosus. 
It  was  a  common  impression  tliroughout 
various  districts  in  the  South  only  a  few 
years  ago  that  the  disease  known  as  'milk- 
sick'  was  due  to  milk  from  cows  that  had 
been  eating  poisonous  plants.  This  prob- 
lem has  never  been  solved,  although  the 
disease  is  still  reported  oeeasionally. 
Other  cases  of  such  poisoning  are  compara- 
tively rare,  but  two  have  recently  been  re- 
ported to  the  Department  of  Agriculture, 
one  from  Nebraska  and  another  more  im- 
portant one  from  the  Peoos  yaUej  in  New 
Mexico.  The  butter  and  elieese  were  alio 
suspected  in  the  latter  ease. 
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The  interest  in  connection  with  poison- 
ous honey  IB  both  theoretical  and  practical ; 
that  with  poisonous  game  is,  perhaps,  only 

theoretical,  since  no  cases  have  been  cfilled 
to  public  attention  for  many  years  and  the 
records  of  past  cases  are  few  in  number. 
To  determine  whether  the  flesh  of  s  bird 
or  animal  that  has  eaten  a  poisonous  plant 
is  poisonous  or  not  it  is  necessaiy  to  prove : 
fin^  that  the  birds  or  animals  in  questioii 
may  eat  the  suspected  phints  willi  impunity 
to  such  an  extent  as  to  render  their  flesh 
poisonous;  and  secondly,  that,  pcrliaps 
under  stress,  they  actually  do  so.  This 
latter  point  can  be  solved  only  by  the  dose 
study  of  actual  cases.  An  attempt  was 
made  by  the  writer  a  few  years  ago  to  ex- 
amine into  the  former  question,  especially 
in  connection  with  some  historic  cases  of 
poisoning,  supposed  to  have  been  duo  to 
eating  partridges  wlueh  had  fed  on  moun- 
tain laurel,  Kalmia  Latifolia.  It  is  true  that 
partridges  eat  laurel  leaves  in  winter,  and 
tiiat  fh^  may  not  be  povaoned  thereby.  I 
have  seen  as  much  as  14  grams  of  the  leaves 
taken  from  the  crop  of  a  single  partridge, 
yet  this  bird  was  eaten  without  any  ill  ef- 
fect arising  therefrom.  In  this  ease,  how- 
ever, the  leaves  were  stiU  in  luvixc  pieces, 
many  of  them  bein?  over  a  half  iiieh 
square.  The  andromedotoxin  was,  there- 
fore, not  extracted,  and,  unless  the  bird's 
previoas  meal  consisted  of  the  same  food, 
its  flesh  could  not  have  contained  mneh  of 
the  poison.  Aiidroineddtoxin  was  fed  for 
several  days  iu  gradually  increasing  doses 
to  a  ehiekoi,  whieb,  at  the  end  of  the  fourth 
day,  liad  received  a  very  large  dose  without 
affecting  it  at  all  seriousl.v.  The  ehieken 
was  then  killed,  cleared  of  entrails,  boiled 
for  a  half  hour  and  fed  to  a  eat  witit  the 
result  that  it  was  very  badly,  but  not 
fatally,  poisoned.  Similar  ]in>bli  iii«;  micrht 
be  suggested  iu  connection  with  the  poison- 
ous plants  eaten  by  game  animals,  and  es- 
peeiaUy  in  connection  with  the  edibility  of 
fish  caught  for  food  by  the  use  of  plants 


thrown  into  the  water  to  stupefy  and  poison 
than.  Some  detective  work,  also,  is  de- 
sirable to  determine  to  what  extent  poison- 
owH  plants  are  clandestinely  added  to 
whiskey  and  other  alcoholic  beverages  to 
inereaae  their  intoxicating  effect  It  is  re- 
ported that  in  some  country  districts 
thronfrhout  the  8outli  use  is  thus  made  fif 
the  leaves  of  moimtain  laurel  and  other 
andrmnedoiozin-containuig  plants. 

The  practices  shove  mentioned  suggest 
another  subdivision  of  mv  paper,  and  that 
is  the  cfTect'--  nf  the  habitual  use  o£  nar-  ■ 
cotic  plants.  In  the  United  States  this  use 
is  oonflned  mainly  to  tobaeoo  smokers,  but 
it  is  interesting  to  note  that  the  use  of  In- 
dian hemp  is  spreading  throujrhout  tlie 
Southwest,  where  it  was  most  probably  in- 
troduced from  Meideo.  The  effect  of  this 
drug  is  well  known  from  accounts  pub- 
li.shed  in  the  daily  press  and  elsewhere. 
The  common  Mexican  name  of  the  plant 
in  'mariguaiia/  but  this  name  is  also  ap- 
plied in  some  parts  of  Mexico  to  a  native 
Datura,  D.  metcloUhs,  much  like  our  com- 
mon jimson  -weed.  Both  of  these  plants 
and  others,  such  as  the  tree  tobacco,  Nico-^ 
Hna  (flauca,  are  sometimes  called  loco- 
weeds  in  Mexico.  'Loco'  is  a  Spanish 
word  which,  in  its  orijrinal  sense,  means 
mad  or  ersay.  Of  late,  however,  it  has 
been  extensively  applied,  especially  in 
northern  Mexico  and  the  United  States, 
to  certain  plants  which  so  affect  the  brain 
of  animals  that  eat  them  a.s  to  cause 
chronic  derangements  of  the  power  of 
thinking  and  of  coordinating  movtanent. 
It  is,  however,  most  popularly  applied  to 
several  weeds— .4.^/m;7f?fi<s  and  Aragallus 
spp.— of  the  bean  family,  which  cause  a 
peculiar  kind  of  insanity  in  animab  that 
eat  them.  It  is  not  uncommonly  asserted 
by  JTcxicans  that  sometimes  a  single  dose 
of  hemp  will  cause  long-lasting  insanity. 
Van  Hossclt,  a  Dutch  authority  on  poisou- 

of  this  drug  may  cause  mania  for  months, 
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but  thft  best  phannacologists  are  agreed 
that  mieli  might  be  the  case  only  when  the 

person  affeetod  is  nlready  badly  diseased 
by  the  use  of  drugs  or  otherwiBe.  Tliore 
is  reason  for  scepticism  here,  especially  iu 
regard  to  the  erasmg  effect  of  nugle  doeea, 
but  it  ifi  highly  desirable  that  the  subject 
be  inquired  into  to  find  out  how  little  of 
any  one  plant  can  cause  insanity  in  a 
short  time.  With  the  trae  loeoweeds  of 
our  Western  prairies  I  am  satisfied  that 
at  least  several  days'  feeding  is  neceasan,' 
to  produce  any  bad  effect.  The  Depart- 
ment of  Agriculture  is  at  present  engaged 
in  an  investigation  of  tiie  enriotu  bebavior 
of  these  weeds. 

The  qiif'itinn  nf  disease-producing  food 
presents  uumy  important  problems  closely 
related  to  those  mentioned  above.  And» 
from  the  study  of  loeoism  there  are  such 
prtibleiiis  as  the  relation  of  ertrotism  to  the 
ergot  of  ryej  of  lathy riam  to  tlic  seeds  of 
the  speeies  of  £a<A|^w  and  Viaa,  botli 
oommonly  represented  in  onr  native  flora; 
of  the  so-called  'bottom  disease'  of  Mis- 
souri and  the  seeds  of  the  ratllebox;  of 
githagism  to  the  seeds  of  the  common  com 
eoekle  whieh  is  abundant  in  the  wheat 
fields  of  the  middle  Northwest,  and  also  to 
the  spririir  cockle,  Vaccaria  I'accaria,  wbicli 
is  also  becoming  common  in  the  extreme 
Northwest,  and  finally  the  rdation  of  dry 
food  or  of  dry  moldy  foodstuiTs  to  blind 
staggers  or  cerebro-spinal  riii-ninj^itis  and 
the  so-called  cornstalk  disease  of  the  middle 
llVestem  States. 

Tlie  toxie  theory  of  disease  is  by  no 
means  a  new  tbcory.  for  Albrecht  von 
Haller  advanced  it  about  the  middle  of  the 
eighteenth  century  in  connection  with  the 
extracts  of  putrefying  animah^  but  it  has 
received  proper  prominence  only  lati-ly  in 
cnnneetinn  witb  thi-  tdxalbnmin*!,  ihe  first 
of  which  to  be  described  was  'echidnin'  or 
'viperin.*  'mis  was  Mtraeted  in  1843  bf 
by  Prinoe  Louis  L.  Bonaparte,  from  the 
venom  of  vipers.  Crotalin,  the  poison  of 


the  rattfeanakir  was  deserlbed  by  Pr.  8. 
Weir  Hitd^  an  Ameriean,  in  1860.  But 

it  Avas  not  until  after  1884,  when  two 
Knplish  ehemists,  Warden  and  Wadell, 
isolated  abriu  from  the  seeds  o£  jequirity, 
Abnu  preeatomut  that  thess  bodies  wem 
closely  investigated  in  plants.  Since  1884 
riein  has  been  isolated  from  the  castor-oil 
bean,  crotin  from  a  bean  of  the  same  fam> 
ily,  phallin  from  the  deatbcnp  fungus, 
Amanita  phdUMei;  and  robin  from  the 
bark  of  the  common  locust  From  many 
pathogenic  bacteria  and  from  some  poison- 
ous spiders  similar  compounds  have  beat 
isolated.  .All  resemble  ordinary  athnrnwi 
in  being  coagulable  by  heat  and  all  are  re- 
markably poisonous,  but  death  often  en- 
sues only  after  several  days  when  the 
poison  biw  been  taken  internally.  After 
these  substances  once  get  into  the  blood 
there  is  no  established  method  of  offsetting 
their  effects.  There  is,  however,  a  most 
interesting  method  of  preventing  and  per 
haps  oibetting  thdr  effect  whidi  is  bound 
to  come  more  and  mow  into  creneral  use. 
I  refer  to  the  use  of  blood  serum  and  to 
the  various  artificial  ways  of  producing 
immunity  or  a  high  de^ee  of  tolerance^ 
Ehrlich,  a  German  investigator,  first 
sliuwcrl  in  1891  that  animals  can  be  made 
to  endure  very  large  doses  of  two  plant 
toxalbamins,  abrin  and  riein,  and,  in  1897, 
Cornevin  showed  that  by  heating  ricin  tO 
a  temperature  of  100"  C.  for  two  hours 
a  substance  is  formed  which,  when  injected 
two  or  three  times  under  the  skin  of  hogs, 
numnantB  or  chickens,  wUl  produce  im> 
inimity  against  the  effects  of  ricin  for 
several  months.  The  essential  factor  of 
succ(»s  in  coml>ating  these  poisons  within 
the  body  seems  to  be  the  devdopment  of  an 
increased  number  of  white  blood  corpus- 
cles within  the  body.  Tt  has  been  experi- 
mentally proven  that  these  corpuscles  are 
not  only  capable  of  attacking  the  destroy- 
ing baeteria,  but  also  of  destroying  toxic 
substances  prewmt  in  the  body,  the  chem> 
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iettl  naetum  involved  being  probably  aa 
oxidBtioB.  Thsie  bodies  oontain  aa  o^rdaae 

or  oxidizing  ferment,  and  it  is  known  that 
such  oxidiztnf?  bodies  as  permanganate  of 
potash  and  chloride  of  Ume  easily  oxidize 
most  if  not  all  of  the  toxalbumins  and  thus 
render  them  hannle».  Any  substance^ 
therefore,  which  is  capable  of  developing 
a  larger  number  of  white  corpuaciea  in  the 
body  would  lerve  aa  a  kind  of  antitoxine 
against  these  poiaona  and  it  would  not  ap- 
penr  to  be  necessary  thnt  each  particular 
toxine  should  have  a  separate  antitoxine. 
Indeed,  experiments  show  that  antitoxines 
are  not  ch«nical  antagoiusta  to  ttndnea,  but 
act  simply  as  stimulants  to  the  body  to 
manufacture  its  own  antidote.  Certain 
ohemicaU,  such  as  sodium  hypochlorite  and 
nuelein,  an  albuminoid  obtained  frmn 
ea»sine  or  tnm  beer  yeast,  stimulate  the 
production  of  these  cl'IIs,  and  these  sub- 
stances mayi  therefore,  be  looked  upon  as 
antitoxines.  Whether  or  not  fhese  sub- 
stanees  will  also  stimulate  the  white  cor- 
puscles or  the  other  dxidizinfj:  organs  of 
the  body  so  tliat  they  will  offset  the  effect 
of  plant  poisons  ii>  a  problem  which  is  yet 
to  be  solved.  It  is  not  known  how  maqy 
poisons  the  leucocytes  are  able  to  d«d;roy 
in  the  body,  btit  if  their  aHion  is  really  in 
the  nature  of  an  oxidation  we  may  assume 
that  all  poiaons  which  are  harmlefls  when 
oxidized,  as  plant  poisons  are  apt  tO  be^ 
would  be  destroyed  by  them  whenever  they 
gained  access  to  the  blood,  providing,  of 
course,  that  the  leucocytes  were  in  suffi- 
dent  abundance  to  do  the  work.  We  see 
then  the  great  importance  both  from  the 
poiwnmiR-plnnt  point  of  view  and  for 
general  prophylactic  effect  against  disease 
of  building  up  an  animal's  system  so  that 
it  will  contain  a  maximum  quantity  of 
lenenryto*?.  Tt  is  probalily  impossible  to 
stimulate  the  formation  of  leucocytes  so 
rapidly  that  the  procem  would  be  available 
for  immediate  treatment  in  cases  of  acute 
poisoning,  but,  sinee  it  requires  only  four 


or  five  days  to  produce  immunity  to  snake 
vmom  by  repeatsed  injeotiona  of  a  dilute 

solution  of  the  chloride  of  lime,  it  might 
possibly  be  useful  in  chronic  cases  where 
the  poison  concerned  is  harmless  when 
oxidised. 

A  particularly  interesting  phase  of  ox> 

idation  in  relation  to  germicidal  action 
has  recently  been  investigated  by  Profess- 
ors Freer  and  Novy  at  tiie  Uuiver>ity  of 
ICiehigan.  Thmr  preliminary  paper  ^wa 
an  interesting  comparison  of  the  germi- 
cidal effect  of : 

Hydrogan  peroxide  H — O — O — H. 

B«Biqyl  peraaMa  CJUCQ  O  O  -COC^ 

Acetyl  peroxide  CII.CO— O— O — COCH,. 

Benzoyl  acetyl  peroxide.  C.HjCO — O — O — C'OCU, 

It  will  be  noticed  that  the  three  orgonio 
compounds  are  qymmetrieal  like  that  of 
hydrogen  peroxide.  The  amount  of  avail- 
able oxvfren  in  each  compound  is  the  same 
but  the  germicidal  action  of  each  varies 
greatly.  The  use  of  hydrogen  peroxide  as 
a  germicidal  agent,  eq>eeially  in  strong 
solution,  is  well  known.  I?(>nzoy!  peroxide 
is  filniost  insoluble  in  water  and  is  not 
hydrolyzed;  it  is  therefore  of  no  value  as 
a  germicide^  The  last  two  eompounds 
have  no  geraaicidal  value  of  themselves, 
but  they  are  readily  hydrolyzed  in  the 
presence  of  water  yielding  benzo  peracid 
C,H^CO— 0— OH,  and  aceto  peraeid 
CHjCO— 0  — OH.  both  of  which  have  a 
very  marked  u'cnnicidal  value.  These  or- 
ganic peracids  or  peroxides  are,  according 
to  the  authors,  at  least  several  hundred 
times  more  active  than  is  hydrogen  perox- 
ide. The  active  oxygen  content  is  the 
same  in  each,  so  that  the  difference  in  ef- 
fect cannot  be  due  to  nascent  oxygen. 
Hydrogen  peroxide  loses  its  available 
oxyg>  II  n  adily  and  even  violently  on  oon- 
taet  with  enzymes,  but  these  organic  per- 
oxides do  not  The  authors  were,  there- 
fore, forced  to  the  conclusion  lhat  llie 
difference  in  action  is  due  tO  the  behavior 
of  the  acid  ions.  In  this  ease;  therefore, 


Uiyitizea  by  Google 


1028 


SCIENCE 


[N.8.  Vol- XT.  Ko.9»i. 


it  is  the  benzoyl  and  the  acetyl  iona  and 
not  the  oxygen  which  doea  the  gennieidal 

work. 

In  close  connection  with  this  investiga- 
tion there  is  another  recent  piece  of  work 
aoggestire  of  important  problema  in  eon- 
nection  with  the  chemistry  and  physiology 
of  plant  poisons  which  I  msh  to  allude  to 
before  closing,  and  that  is  the  paper  by 
Dr.  A.  P.  Mathews  entitled  'The  Nataia 
of  the  Norve  Impnlse/  published  in  Hba 
March  Ctnfunj.  This  tn-afs  of  nerve 
stimulation  and  nerve  paralysis  on  the 
basis  of  onr  modem  theories  on  the  nature 
of  flotntion,  a  trend  of  investigation  now 
being  carried  on  at  the  Hull  Physiological 
Laboratory  of  the  University  of  Chicago 
nnder  the  direction  of  Dr.  Jacques  Loeb, 
Profcaaor  of  Physiology  at  the  institn- 
tion.  The  anthor'a  oondnaiona  are  aa 
follows  : 

"It  has  been  shown:  first,  that  the 
chemical  stimulation  of  protoplasm  ia 
really  an  electrieal  atimnlation;  seoond, 

that  thf  pni^onona  action  uf  inurfranie 
salts  is  due  to  the  electrical  charges  of  the 
aalta  and  probably  to  the  movements  of 
these  chargea:  third,  that  the  negatiw 

charges  stimulate  protoplasm,  while  the 
pofsitivp  prevent  «!limu]atifm,  nrnl  if  not 
counteracted  by  the  negative  will  destroy 
life;  fourth^  tiiat  mnsele  oontraction  is 
probably  in  ita  esatnee  an  electrieal  phe- 
nomenon and  that  the  conduction  of  a 
nerve  inipnlse  is  almost  certainly  an  elec- 
trical phenomenon ;  fifth,  for  the  first  time 
we  have  a  physical  explanation  which 
agrees  with  all  the  main  known  facts  of 
the  nerve  iini>ulvi'  and  rhaii<^'>  s  in  irrita- 
bility; sixth,  we  have  secured  ;i  yili'-'^ieul 
explanation  of  the  way  in  which  an  uues- 
thetic  produces  its  effect;  sevaith,  we  are 
lt  d  to  the  hypothesis  of  the  identity  of 
stimulation  I'v  liL'lif  and  hv  elieiuieals." 

The  author  does  not,  in  this  paper,  dis- 
cu&s  the  possible  cHect  of  the  ions  of  plant 


poisons,  but  it  is  diffleolt  to  see  if  his 
flieovy  really  holds  good  for  <Hrgamc  com* 

pnnnd?«,  why  tlie  eonij)lex  eathion  of  so 
many  alkaloids  should  be  so  extremely 
poisonous,  and  one  is  forced  to  wonder  how 
any  aeid  km  oould  be  found  whidi  eoold 
be  powerful  enough  to  offset  the  toxic 
effect.  One  is  also  tempted  to  wonder  if 
death  can  be  the  complete  physiological  op- 
posite of  life,  for  is  there  not  a  tremendous 
difference  between  the  automatically  re- 
versible character  of  the  cell  protoplasm 
which  enables  it  alternately  and  in  rapid 
anceeasioii  to  solidify  and  redissolve,  and 
the  nmple  irreversible  solid  or  liquid  state 
which  is  the  result  of  death? 

In  t!:e  foregoing  paper  I  have  attempted 
briefly  to  discuss  some  of  the  practical,  as 
well  as  some  of  the  theoretieal,  featorea  of 
plant  poisons,  throwing  out  suggestive 
hints  ratlier  tlian  concrete  problems  here 
and  there,  and  although  I  feel  that  the 
gronnd  has  not  been  adequately  ooversd, 
I  trust  that  at  least  some  of  you  have  been 
interested  in  tlie  discussion,  and  I  venture 
to  exi)re.ss  the  hope  that  some  of  the  sug- 
gest ions  have  fallen  on  good  ground  and 
will  result  some  day  in  a  rieh  harvest  of 
facts  giving  solutions  to  aome  of  the  prob- 
lems suggested. 

V.  K.  Chesxut. 
Omno  BtATKB  DBPAsnoniT  or  Aeatovtrini^ 
WASBweioiry  D.  C. 


BCIE\riFlC  BOOKS. 
Rcporla  on  Plans  for  ike  Extermination  of 
Mo$quUot9  on  ikt  Iforik  Short  of  Long 
Jshnl,  h,*ween  Ilcmpxtpad  Harbor  and 
Cold  Spring  Harbor,  Published  by  the 
North  Bhore  Improvement  AMOciatieiL 
1902.  PpwlM. 

This  is  nn  eMtrrmely  iiit<Te>*iiig  and  in  serre 
ways  a  most  remarkable  publication.  It  is  a 
sign  of  the  times  that  a  number  of  men  inter- 
( ;^t«d  in  a  given  teiritory  should  form  them- 
selvca  into  nn  improvement  association  wbos<; 
principal  aim  Becuis  to  be  to  do  away  with  the 
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mosquito  poet,  though  that  is  not  especially 
mentioned  in  the  published  list  of  objeeta.  It 
is  remarkable  that,  besides  expending  many 
thousands  of  dollars  to  attain  that  end,  they 
should  also  publish  thoir  results  at  an  expen- 
diture of  hundxeds  moie^  for  the  benefit  of 
others  contrmplating  similar  improvements. 

'  Ueports '  contained  in  the  volume  are  made 
by  the  Ezeentive  Committee;  by  their  en- 
gineer, Mr.  Henry  Clay  Weeks;  by  Professor 
N.  S.  Shjilcr,  of  ITurvunl  TTiii%-crsity ;  by  Pro- 
fessor Charles  B.  Davenport,  of  the  University 
of  Chicago,  and  bgr  Ifr.  Frank  B.  Lats»  of  the 
same  place. 

Professor  Sbaler  deals  chiefly  with  the  mat- 
ter of  salt  marshes*  their  TShM  wbm 
claimed,  line  methods  of  reclamation  and  iSbn 
<n^p9  that  may  b«  planted  on  such  areas.  The 
paper  is  an  interesting  one,  general  in  its 
aeope,  wi^out  pretense  to  noveltir,  but  in- 
forming  in  character. 

Professor  Davenport  and  Mr.  Lutz,  each 
with  an  assistant,  report  on  the  entomological 
work  done,  which  consisted  mainly  of  a 
thorouf-'h  survey  of  tlic  territory  covered  by 
the  association,  and  the  determination  of  the 
breeding  places  for  mosquitoes  of  all  kinds. 
Ovhx  and  Anophdn  are  nearly  always  lumped 
and  ppecific  terms  rnrely  appear.  There  is 
nothing,  therefore,  to  determine  what  species 
actually  occur  and  what  species  are  actually 
troublesome.  The  usual  generalized  life 
histories  arc  given  and  the  usual  recommenda- 
iions  applied  to  the  q^ifio  conditions  are 
made.  No  ori^nal  investigntions  seem  to 
have  been  carried  on  and  no  novelty  is 
claimed;  the  report  is  informing  in  its  gen- 
eral diaracter,  and  is  a  model  of  thoroughness 
within  its  scope.  It  is  to  be  regretted  that, 
especially  in  Culex,  the  species  found  breeding 
in  the  various  localities  are  not  determined. 
It  is  by  no  means  certain  that  for  practical 
purposes  all  mosquitoes  pliould  come  unr^or  an 
equal  ban,  and  nothing  in  the  report  shows 
whether  the  mosquitoee  so  often  teferved  to 
were  surli  as  were  breeding  in  tiie  wat«Ri  neat 
by,  where  larvae  were  foiinti 

The  report  of  the  ougiiioer  is  supplemented 
by  an  elaborate  map  on  a  scale  suffieisiit  to 
admit  of  the  maiking  of  all  points  when  tnat- 


ment  is  necessary  or  where  ettgineering  work 
is  requited.  It  is  eonfbied  to  the  local  piob- 
lem  and  no  generalizations  are  attempted. 

Altogether  the  'Keports'  show  a  well-organ- 
ized effort,  intelligently  carried  out,  which  is 
bound  to  secure  the  desired  results  in  due 
time.  It  lufiy  1h3  a  quesition  whether  the  re- 
sults could  not  have  been  obtained  by  a  some- 
what less  daborate  and  eipensiTB  organiza* 
tion ;  and  it  may  be  that  the  staff  CBqdfflved 
by  its  very  excellence  and  the  expense  ineur- 
rod  may  deter  rather  than  encourago  siuaiicr 
or  less  weal^  bodiea  from  embaiking  in 
similar  works. 

To  secure  general  coopwation  in  the  cam- 
paign against  mosquitoea  tiie  methods  must 
be  of  the  simplest  and  oheapeat  that  will  prove 
cffcH;tive.  Butonthia  latter  point  tho  'Reports' 
deserve  unqualified  praise  for  the  stand  taken, 
that  destruetkm  of  breeding  plaees,  not  the 
never-ending  destruction  of  larvae,  should  he 
aimed  at;  that  permanent  works  rather  than 
merely  palliative  measures  should  be  the  aim 
cf  the  assfloctatiou. 

Jomi  B.  Smiib. 

Nsw  Bbunswick,  N.  J., 
June  18,  IfiOt. 

Besearche*  on  Cellulose,  1895-1900.  By  Cnoas 
&  Bevan.  London,  New  York  and  Bouibny, 
Longmans,    Green    and    Co.   190L  bvo. 

Pp.  isa 

The  first  work  on  eelhiloae  by  these  authors, 
published  iu  1885,  was  an  attempt  to  bring  to- 
gether into  oonTenient  shape,  and,  as  far  aa 
possible,  into  logical  arrangement,  the  scat* 
tnred  and  largely  unclassified  knowledge  on 
this  important  subject  That  they  made  an 
csoellent  beginning  in  bringing  order  out  of 

chaos    few    investipatrtrss    funilliar    with  the 

subject  will  deny.  The  first  work  has  been 
and  is  of  decided  value  botli  to  the  scientific 
and  the  industrial  wxAbt,  The  present  vol- 
ume reviews  the  rcsenrfhes  on  cellulose  from 
1895  to  1900.  The  matter  is  arranged  under 
the  following  sections:  Introduction,  dealing 
with  tl»  subject  in  general  outline;  Section 
I.,  *  Ciener.il  Chemistry  of  the  Typical  Cotton 
Cellulose';  Section  U.,.  'Synthetical  Deriva- 
tiTOS  Sulphoeaibonates  and  Esters';  Sectioil 
HL,  'Deoompositioma  of  OeUuksa  anoh  aa 


Digitized  by  Google 


SCIENCE. 


[N.  &  Vol.  XV.  No.  39L 
*  ■         •  -  ' 


throw  Light  on  the  Problem  of  its  Constitu- 
tion'; Section  IV.,  '  rt'llulo&e  Group-,  iiiclud- 
ing  Ilomicollulosea  and  Tissue  Constituents  of 
Tungi*;  Section  V.,  'Furforoids,  L  Pento- 
sanes  and  Furfural-yieldinpc  Constituenta 
Generally';  Sect  ion  VI.,*  The  LignoccUuloscs'; 
Section  VII..  'Poetic  Group';  Section  VIII., 
'IndiiBtrial  and  Technical;  Qeneral  Heviflw'; 

Tn«lex  of  :tuth.>r-i;  Tiirlpx  of  siiTijcctfl. 

The  authors  should  be  highly  commended 
for  their  appreciation  and  treatment  of  the 
prnctioal  industrial  problems  connected  with 
cclhil''  -f>.  Pure  scicnco  i*"  not  Idwon  il  in  the 
^tinmtion  uf  mo^t  men  because  it  may  have 
practical  liearinga,  and  it  is  alinest  needleaa 
to  say  that  some  of  the  greatest  advnnccinpnta 
in  scientific  knowledge  have  been  brought 
about  by  men  wlio  had  an  eye  for  the  praetloal 
as  well  ns  til*  sricntific  side  of  investigations. 
Thn  sulii* '-t  is  developing  rapidly  nf  the  pres- 
ent time  from  both  the  Bcicniitic  and  the 
practical  side,  and  it  certainly  ofEers  an  invit- 
ing field  for  -tU'li  iif-  of  cli.^mistry  wli'*  wish  tn 
make  their  work  count  for  something  in  the 
commercial  as  well  as  the  scientific  world. 

A.  T.  Woods. 


aCIBVTtFW  JOVRVALB  AVD  ARTtChBB. 

Ttii:  Jo}irrnf  nf  Cr<mpnralivt  X'  in  hjijy  for 
June  contains  the  following  articles:  (1) 
'Ktunber  and  6ise  of  the  Spinal  Ganglion 
Colls  and  Dorsal  Root  Fibers  in  the  White  Rat 
at  Diffemit  .\ges,'  by  S.  HatAi.  The  number 
of  spinal  KunKlion  cells  does  not  change  with 
age,  though  SOTO©  small  cells  become  large  cdls 
and  ihc  nnmlH  r  <if  dorj^al  root  fibers  increase. 

(2)  'Obscn'ations  on  the  Medulla  Spinalis  of 
the  £l«phant  with  some  ComparatiTe  Studies 
of  tbe  Intunicsccntia  Cervicnlis  and  the  Neu- 
rones of  the  C^lumna  Anterior,'  by  1.  TTar- 
desty.  In  addition  to  the  histological  exami- 
nation of  the  elephant,  there  is  a  similar  study 
of  the  spinal  cord?  of  n  norics  of  twolvn  mam- 
mala  of  diminishing  body  weights,  with  statis- 
tics of  the  ratios  to  body  weights  of  the  dimen- 
sions of  the  spinal  cord  and  ventral  horn  cells. 

(3)  'Ob'i  Tv.if inns  on  the  Post-mortem  Ali^orp- 
tion  of  Water  by  the  Spinal  Cord  of  the  Frog,' 
by  H.  B.  Donaldson  and  Daniel  M.  Sohoo- 


maker.  There  is  a  post-morten  absorption  of 
wntor  by  the  spinal  cord  of  Tl'nm  vlv^rrps 
ninounting  sometimes  in  24  hours  to  25  per 
cent  of  tlie  nonnal  weight  of  die  cord.  The 
conditkms  under  which  this  absorption  takes 
place  were  exijcri  men  tally  studied.  (4)  'Ob- 
serrations  on  the  Developing  Neurones  of  the 
Getobral  Cortex  of  Fatal  Cats,'  by  S.  HataL 
Pnnfirm-;  PatoTi''?  oVispn*ation  tTint  the  den- 
drites develop  before  the  neurites  or  axonee. 
The  usual  literaty  notioes  oomplete  <he  num* 
ber. 

Thk  contents  of  the  American  Journal  of 
JUaihfmnft'ri  for  July,  1902,  are  as  follows: 

'Die  'J'ypf  n  der  lincnrcn  Complexe  cllipti'icher 
Curven  im  A',,'  von  S.  Kantor;  '  GcnerHlization 
of  the  Differentiation  Processs,'  by  Robert  SL 
Moritz;  'Simple  Pairs  of  Porallel  W-SuHbmb.' 
hy  Haory  DsHss  Thoinpeop. 

HdVlKTlER  .i.VD  ACADEUIES. 
TltK  AMERICAN  ASSOCIAHOX  FOR  THE  AOVA^CC- 

mrr  or  flcmircx. 

Ws  have  received  preliminary  littS  of  the 
])apcrs  to  he  rtrr--onted  before  three  sections  of 
the  Pittsburg  meeting  of  the  American  Aa^O' 
oiation  for  the  Adnuioeoient  of  Soienoe^  as 
follows: 

sionoat  o  akd  rm  avbuoas  cocitiCAL  aocmr. 
Tifssdair,  July  h 

'Vnlenee':   Ira  Rkmsfv 

'Tlie  Ozone  from  rotii^^ium  Chlorate':  Ed- 
ward Hart. 
'  EliH  tric  Coinhustion ':   Edward  Hart, 
"Tlie  Chlorides  of  Ruthenium':    Ja8.  \MWm 

'  Electrolytic  Deoxidstion  of  Potassium  Chlo- 
rate*: Wnjim  D.  Bahoior. 

'  Tli.  S  H  I  Phaeas  In  Cert^  AUoys's  Wftaca 
D.  Bakcboft. 

*  An  Inprmrtd  Grinder  for  Analyris  of  Motbcr- 
beeti^':  Davih  T,.  Davoix,  Jr. 

'The  Electrioil  Gooductitrity  and  Freezii^ 
Points  of  AqiMous  Batotiona  of  Certaia  Uetallie 
Sal*N  of  Tartaric,  Malic  and  Sueeinie  Adds*:  0. 

P.  TOWKR. 

*  Beetnt  Progrns  In  tbe  Hreprooflag  TnataMst 

of  \\c\(y\  ':    Sami..  P.  SAtmm. 

'  Jonic  \  eiocities  in  Liquid  Ammonia  SalU> 
tlont':  E.  C.  Faaitxuir. 
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'The  £xi»aiuioa  of  a  Gaa  into  a  Vacuum  mid 
tbe  Kimtie  Theoiy     0«Mt*:  Pkrb  Fittf-MAN. 

'  Quontitative  Blowpipe  Analysis  by  Bmd  Col- 
orations':    JOBKPU  W.  RlCnABDS. 

'Solubility,  Electrolytic  Conductivity,  and 
Chemical  Action  in  Liquid  Hydrocyanic  Acid'; 
L0LI8  KAUU[:.%ui:.ito  and  Hebuak  SonLv:«iiK. 

'DeterniiwUoD  of  QIumm':   Edwabd  Ouh- 

ICAK. 

'Gluten  Feed  Analyses':  Bdwad  GOMEKAIT. 
*Ar»cnic   PenUchloride ' :    CHASIM  Baik» 
mus  And  H.  H.  Bekitrt. 
'Blade  TMn  in  Nortli  Carolina*;  Crabum 

Baskekville  and  II.  R.  Wf.i.i.kr. 

'A  ^'ew  Method  for  tbe  Preparation  of  Pure 
Frasflodymiuin  Compounds':  Cbabus  BAsnm- 
TUXK  and  J.  W.  Ti  iuikm i.M.. 

'Deportment  of  Pure  Tlioriiun  and  Allied  Ele- 
ment* with  Organle  Baaag':  Gbahlu  BA«nB- 
-ynXF.  and  F.  H.  Lemlt. 

'A  New  Constant  High  Temperature  Buih': 
ClIABCM  BASnSBVILUt. 

'  A  Process  for  Rendering  Phosphorlo  Aoid 
Available':   CuahlC!)  Baskebvuxe. 

'Molecular  Attraotioo J.  K  Hilu.  (Bj 
tiUe.) 

'Condensation  of  Chloral  with  the  Nltranl- 
linea':   A.  S.  Wheeler  and  II.  R.  Wellkb. 

'  The  Cooipoiltioa  of  Urine  and  its  Relation  to 
Electrical  CondnetiTity*:   J08N  H.  Lom.  {Bj 

title.) 

'  Symmetrical  Trimethylbenzyl,  Symmetrical 
Trimethylbensol  HydraioiM  and  'tone  of  ita  De> 
rlTativaa':  Evebmabt  P.  Habdiko. 

'1,  4.  Oimethyibeu^l,  1.  4.  Dimethylbenzol 
Bydrasone  and  eon*  DerivatiTea':  Svibhabt 
P.  Hakdino. 

'The  Action  of  Valerianic  Acid  and  Valerie 
Aldehyde  upon  Antipyrin':  David  C  EoOtsS. 

'On  Conductivity':   Georoe  A.  Hi'irrr 

'  Relation  between  Negative  Pressure  and  Os- 
motic Prcsrare':  Qbomk  A.  Htnucrr.  (Sj 
title.) 

'Compariaon  of  Results  Obtained  by  DifTerent 
Methods  of  Determining  the  Amount  of  Oxygen 
Absorbed  by  Waters  Containing  Ozidizable  Sub- 
atancea*:  Leonaid  P.  KufHKiinT. 

'  The  Old  and  the  Kew  in  Steel  Mannfaetura': 
Wm,  MerrcAiJ. 

'Some  Notes  on  Glass  and  Glass  Making *t 

ROBl  ItT    Ll.Ni  UN. 

'Manufacture  of  Optical  Glass':  Geohoe  A. 
ICacbetk* 

'  nt-s-iTiicr  and  Opr-n  !If.irt1i  ^\cc\  Practice*: 
£dwabd  H.  Mabti.n  and  Wm.  Bostwick. 


'  ISlalleable  Iron  ' :   U.  E.  DiiXEB. 

'Mattttfaetttre  of  Phite  Qlaae*!  VkAiicw  P. 

Masox. 

'Manufacture  of  White  Lead':    Qbbaiid  O. 

SUITII. 

'Campborie  Add:  Sjmtbesia  of  Trimethylparar 
eonie  Acid*:  W.  A.  Notes  and  A.  M.  Pattbb- 

aoy. 

'Tlie  Hydrolysis  of  Maltose  and  Dextrine  for 
(he  Determination  of  Stardi':   W.  A.  Nonai, 

Gilbert  Crawfom*,  C.  H.  Ji  ^frEB,  E.  L.  Floky. 
'Crucible  Steel  Manufacture':   £.  L.  Fresch. 

SBOOfOK        mCBAKICAL  SCIEXCK  AM)  tKOI- 
NEEBINO. 

'The  Ttwi  of  Progreaa  in  Prime  Moren't 

Director  R.  H.  Till  R.sTox,  Cornell  T'niveraity. 

'On  Changes  in  Form  as  an  £si>enUal  Coa< 
aideration  in  the  Theory  of  Elaatidty':  liir. 
FBA.NK  H.  CiLiXY,  Brooklyn. 

'  On  the  Advantage  of  Siamesed  Uo«e  Lines  for 
lire  fiteanen'i  Profeeoor  MAxamLD  Htm- 
MAN,  Lehigh  University. 

'The  Nomenclature  of  Mechanics':  Professor 
It  8.  WooDWAHD,  C'oliunbia  University. 

'  U.  S.  Work  in  the  Ohio,  Allegheny  and  Monon* 
gahchi  lUvers  near  Pittsburg':  Mr.  Thomas  P. 
Roberts,  Pittsburg. 

'On  a  lype  of  Planetary  Orrery  Using  tbe 
Mechanical  Principle  of  the  Oonleal  Pendulum*: 
Professor  Dattd  P.  Todd,  Amherst  College. 

'  On  the  Ratio  of  the  Transverse  to  tbe  Longi- 
tudinal Blastie  Strain  Pradneed  hy  Longitudinal 
Stress':  Professor  Tiiom.\s  Gray,  Roee  Pdy^ 
technic  Institute,  Terre  Haute,  Ind. 

'On  iira  Effect  of  Hisrdetting  Steel  on  lie 
Young's  Modiiliis':    l'fofcH?or  fIn.vT. 

'A  Teat  of  a  Ball  Thrust  Bearing':  Prufen.<K>r 
Gbat. 

'  A  New  Photometer,  •with  Ethibition  of  the 
Instrument':  Professor  C.  V.  M.\mitw.s,  Pur- 
due University. 

'  The  Mechanics  of  Reinforced  Concrete  Beams 'i 
Professor  W.  K.  Hatt,  Purdue  University. 

*  Some  Experiences  with  a  Simple  Babbitt  Test- 
ing Machine':  Mr,  £.  S.  Fabwbix,  New  Yoric 
City, 

'The  Rules  and  Regulalimis  ('on<iTnin>;  Air- 
ship Contests  at  the  Louisiana  Purchase  Fair': 
Professor  C.  M.  Woodwabd,  Washington  Univer- 
sity. St.  Louifi. 

'  Long  Distance  Electric  Transmission  Regarded 
aa  a  Hydrodynamic  Phenomenon':  Profeasor  H. 
T.  Eddy,  University  of  Minne-^ota. 

'The  Effect  of  Weeds  and  Mosa  upon  the  Co- 
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ifflciaata  «>f  Discharge  in  Small  Irrigating  Can- 
•U':    ProfesMF  J.  C  Naole,  College  Station, 

It  18  exppffrd  that  an  cvnning  illustrated 
•tereopticon  lecture  will  be  given,  before  Uiia 
seetton  by  Captain  Sibert  upon  tlie  bridge* 
and  other  interestms  stractum  of  the  Philip- 
pines. 

Tbe  first  excursion  of  tbe  Scctiou  will  prob- 
ably be  on  TveodBj  afternoon,  July  1,  to  til* 
famous  Camcffio  TTnmi-'Stciid  jjlaiit.  Other 
ezQurtiona  to  similar  pointa  are  arranged  and 
win  be  avallabia  to  the  nemben  el  tbe  Seetion 
to  any  extent  deaiied. 

BSOnOH  H,  ANTHaOPOLOOY. 

MiMdov,  Jun*  80, 19M. 

'  AddNM  of  BfltiiliiK  ^oe-PM^dant's  J.  WaL- 

nn  Fewkfr. 

'Ths  Human  Effigy  Pipe,  taken  from  Adena 
Monad,  Bom  Co.,  Ohio  *:  Wv.  C.  Mnjuk 
'Burials  of  Adcna  Mound':   Wm.  C.  Mrrxa. 
'  Oranl  Kama  Burials  in  Ohio ' :  W.  K.  MooMt- 

HEAD. 

^Mlenaeopieal  SeeUona  of  FUot  from  Vlint* 

Bidge,  Licking  Co.,  Ohio      Wm.  C.  Mills. 

' Exploratioos  of  1901  in  Arizona':  Walisb 
HmrOH. 

'Hie  Throwing  Sttdc':  Oaoaoa  H.  Pcppaia. 

'A  Collrrtion  of  Crania  from  Oiizellc  Pwla- 
Buia,  New  Britain':  Gboboe  G.  MauCludy. 

«<^imatio  Obanges  la  Oentral  Airfa  traoed  to 

their  Probnh!c  f'«n»e«  and  Disctir^M'd  with  Refer- 
ence to  their  Bearing  upon  the  Early  Migrations 
of  Mankind 't  0>  FteaaicK  Wbwbt. 
'  Dr.  Tlioma,^  Wilson'a  CsTCv  at  Washington  *i 

W.  K.  MOOKEUEAD. 

'Anthropological  Mnaaoma  la  Central  Asia': 
6.  Kbeherick  WaiOHT. 
'  Anttiro])[jlon'i<>»l  Miueuma  and  MaiiwMn  Boon- 

omy  ' :   SruwAJtr  CuLiJi. 

*  Claaailleatlon  and  Arraagemoii  of  the  Col- 
lections of  an  Anthropoiogieal  Mnaeum*:  W.  H. 

Holmes. 

'Methods  of  OoileeUng  Anibropologleal  Mate- 
rialHaKLAN  I.  Smith. 

'ProMTvation  of  Museum  Speeuncna':  Wal- 
m  nooeVi 

July  ft  and  9,  meeting  with  tbe  Americen 
I'olk-Iiaie  Sodety. 


BIOLOGICAL  SOaETT  OF  W.^SniSGTOS. 

Thk  357th  meeting,  the  last  of  the  season, 
waa  Iield  on  Saturday  evening,  May  81. 

D.  E.  Salmon  and  C.  W.  Stiles  prea«Bited 
a  communication,  made  hy  Dr.  Stiles,  on 
'Surra,  a  Disease  in  the  Philippines  of  Great 
Militaiy  Lnportanoe;'  The  apeaber  atated 
that  the  disease  known  as  surra  has  Leen 
diag:no8ed  among  the  horses  in  the  Philippines, 
and  has  led  to  the  prohibition  of  landing  any 
nnimals  from  thuse  islands  at  any  porta  ni 
the  United  Statea  or  of  the  dependendee  tbev^ 
o£. 

Tbia  diaeaae  b  oenaed  by  a  nieroaeopie  par* 

asite  (Tryponofoma  Evansi)  which  lires  in 
the  blood,  and  the  evidence  now  accessible 
indicates  that  this  organism  is  transmitted  by 
means  of  biting  fliea,  eapeeially  by  members 
of  the  gftmus  Tahnnu-s  (horse-flies) ;  other 
methods  of  diseemination  are  not  excluded.  It 
ie  bhiefly  m  wet>weather  diaeaae,  and  i*  re- 
ported as  invariably  fatal  to  hones  and 
mules.  It  occurs  in  other  animals — such  ss 
camels,  elephants,  dogo,  cats,  etc. — more  rarely 
in  Tuminanta,  and  may  be  tranamitted  to 
gonts,  sliwp  and  oflior  mammals,  but  is  not 
yet  reported  for  birds.  It  is  more  or  less  com- 
mon in  India.  Ita  introduction  into  the  Phil- 
ippinos  is  une^lained,  but  it  baa  probeUr  es* 
ifted  thrro  for  some  ymrs  pa^t. 

Parasites  closely  allied  to  this  species  occur 
in  Europe^  Africa  and  Sonth  America,  in 
some  ea.s.es  cnusinp  disease  known  as  tsctsc-flv 
disease,  dourino,  mal  de  caderas,  and  rat  try- 
pancaomiaaia.  Certain  authom  believa  that 
aome  of  theae  maladiea  are  idamtaoal  with 
surrR. 

The  chief  symptoms  of  surra  are  fever,  of 
an  intemiitteat,  and  sometimes  yelapaing 
type;  urticarial  erwption;  pctechise  on  the 
muoous  membranes;  progressive  anemia  and 
emaciation;  ravenous  appetite  and  esrtienie 
thirst;  more  or  less  paralysis. 

Treatment  has  not  been  satisfactory,  but 
arsenic  has  been  followed  by  good  results  in 
some  caaaa.  Prevention  ia  diffleolt,  but  ahould 
eorifiist  in  protwtititr  horde's  from  flii's.  Imme- 
diate isolation  of  the  side  animals  and  pro- 
tecting them  from  fliea  will  nault  in  reatrictr 
ing  tiiA  diaaaae.  Li  aome  caaaa  it  will  perHapa 
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be  better  to  kill  and  immediately  destroy  the 

From  both  tiM  military  and  ecoiuniuo  points 

of  view  surra  must  be  looked  upon  as  a  very 
serious  matter,  and  its  introduction  into  the 
United  Statw  would  nsult  in  TOfy  bettvy 

losses. 

Barton  W.  Evermann  sjiokc  on  '  The  Ameri- 
can Species  of  Shad/  stating  that  from  time 
to  tirao  reports  had  been  received  by  the  U.  S. 
Fish  Commission  of  tite  cfipture  of  shar!  h; 
the  Hississippi  basin,  but  that  .these  reports 
had  proved  dther  to  h«ye  no  foundation  or  to 
be  ba.sed  on  some  Other  fish.  In  1897,  however, 
Mr.  James  Sowders,  of  Louisville,  forwarded 
fonr  specimens  of  a  true  shad,  saying  that  he 
had  taken  a  few  each  year  for  many  years 
past,  but  that  only  recently  had  ho  captured 
them  in  any  number.  The  speoimena  proved 
to  he  a  new  spedee,  whieh  has  heen  named 
Alosa  '  i.v;  it  is  more  slender  than  the 
Atlantic  tshad,  and  has  fewer  pill  rakers 
while  it  is  much  more  slender  than  the  Ala- 
bant*  shad  and  has  mora  gill  raken  than  that 
qwdea. 

F.  A.  L0CA8. 

Ttir  VCADEMT  OP  SCtBSCA  Of  8T.  LOUIS. 

At  the  meeting  of  June  2 — sixteen  persons 
present — Professor  A.  S.  Langsdorf  described 
the  factoi7  tests  that  are  made  on  electrical 
machinrrr,  illu=i1rnting  the  subject  by  lantern 
diagrams  showing  the  circuits  employed  for 
Hui  various  testis  and  by  pictures  of  the  ma- 
chines as  set  up  for  testing  in  the  factory. 

A  biographical  <»keteh  of  tho  Inte  Dr.  A. 
Litton,  one  of  the  iirMt  members  of  the 
Aoademy,  Iqr  Br.  Q.  0.  Broadhead,  was  pre* 
sented  by  Dr.  TTnmbnrh. 

Ujr.  H.  A.  Wheeler  spoke  of  the  occurrence, 
at  Hematite,  Ifa,  some  forty  miks  helow  St 
T/ouis,  of  a  number  of  granite  boulders,  soma 
of  fhoin  phmvitiR-  the  polishing  action  of  ice; 
and  accounted  for  their  occurrence  at  tidi 
point,  or  some  fifty  miles  beyond  die  soutfaem 
limit  of  the  terminal  moriiino,  by  the  theory 
that  they  had  been  carried  there  on  cakes  of 
ioe  during  the  Loess  period. 

Mr.  Wfaader  and  PioifiHsor  Nipher  discussed 
a  iMsnt  newspaper  aooount  of  the  alleged 


finding  of  a  meteorite  that  was  recently  scon 
to  fall  in  St.  Louis,  and  agreed  that  the  sup- 
posed meteorite,  whic^  both  of  them  had  exam- 
ined,  was  merely  a  p\Titc  concretion  from  tho 
coal  measures,  of  the  type  called  'sulphur- 
helb'  or  'nigger-heads,'  whidi  had  probably 
been  raked  out  from  the  grate-bars  of  the  ad- 
joining factory,  and  passed  ofi  on  its  discov- 
erer as  a  meteorite 

Four  pexBona  were  ekcted  to  aetife  mem- 
bemhipw 

WiLUAM  Treleasb, 
Jt§eording  Secretary. 


NBOOSStOV  AVD  ifOBREBPOVDMNOB. 

THE  nXPLOSn'E  FORCE  OK  V0LCAX0E8. 

To  TUB  Editor  of  Sciknce  :  Mr.  A.  E.  Ver- 
rill's  hypothesis  as  to  the  explosive  forces  of 
TOleanoes,  pablished  in  your  colmnns,  Hay 
1902,  was  most  interesting. 

His  theory  as  to  the  disassociation  of  the 
hydrogen  and  csygsn  of  the  water  penetrating 
hy  auhnurine  chaimela  to  the  base  of  Ae  vol- 
canoes accoimts  for  many  of  the  phenomena. 
The  separation  is  not  immediate,  but  the  water 
ia  piobaUy  first  convertsd  halo  steam;  this  is 
then  superheated  and  tho  oxgyen  is  burned  out 
and  the  hydrogen  liberated  expands  with  ter- 
riie  fbiee  and  its  ftirther  heating  gives  it  in- 
creased power.  This  would  account  for  the 
pronnings  and  rumblings  in  tho  mountain 
itself  before  the  outbreak.  When  the  mass  of 
overlying,  matter  IS  no  longer  heavy  enough  to 
resist  tlio  immense  internal  pressure,  it  gives 
way  and  a  violent  explosion  or  rather  cyclonic 
expansion  of  the  imprisoned  gases  results. 
This  expansion  is  upwards,  downwards  and 
outwnrds,  following  the  lines  of  lea.st  resist- 
ance. The  surrounding  atmosphere  is  at  first 
pushed  bade  widi  a  msh,  hut  sinraltasedndiy 
there  is  an  effort  towards  leadjnstment  The 
superheated  hydrogen  at  once  seeks  to  combine 
with  the  cooler  oxygen,  and  in  the  process  of 
readjustment  frequent  diseharges  and  fiashss 

of  flame  are  seen  wliifh  explode  the  mixture 
of  hydrogen  and  atmospheric  air  in  combina- 
tion. The  process  is  now  reversed  and,  in- 
stead of  expansion,  we  have  immediate  con- 
traction and  oondensation.  Wator  is  at  one* 
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formed  and  it  oonocutrates  around  the  dust 
particles  and  falls  in  a  rain  of  mud.  The  re- 
ports show  that  the  mud  fell,  uot  near  the 
crater,  but  Along  the  lower  piaet  of  the  moun- 
tain. 

As  toon,  as  the  outrushing  hydrogou  could 
ocnafaine  frith  the  osTgen  of  the  tir  to  form 
WAter,  en  imiiUKliate  contraction  fpUowed. 

A  vacuum  wns  f..rtued  oxtonding  over  areas 
in  proportiuu  lu  the  volume  of  hydrogen 
ejected,  and  combmed  with  the  etmoephera 
Hurricane  phenomena  on  n  gi^ntic  scale 
were  at  once  witnessed.  Trees  were  uprooted 
and  the  walls  of  houses  were  pulled  outwaidi. 
The  elotbes  of  the  victims  wen  torn  oC. 
The  erarmcnts  had  acted  like  the  screens  on 
the  Davy  safety  lamp— they  had  prevented  the 
air  between  body  and  olotbee  from  eombiaing 
with  llie  hydrogen,  but  us  slmju  as  tbu  vacuum 
caused  by  the  combination  on  their  exterior 
took  place  they  were  exploded  and  torn  off  by 
the  contained  air.  The  extensive  vacuum  thus 
formed  might  also  nrcnnnt  for  the  sutldon 
death  of  the  victims,  the  instantaneous  re- 
moval of  the  etmo^herio  pgossure  eeusing 
eeteiwal  heraoerhage  and  parabsis.  Autopsies 
upon  the  bodies  of  the  victims  would  hnrc  fle- 
termined  the  immediate  cause  of  death.  If 
none  have  been  made  they  mi^t  still  be 
nindo  wht^Te  tho  l-M-idios  were  well  rovore<l. 

In  the  absence  of  other  demonstrable  causes 
the  tidal  wav«  may  also  be  aoeosmtsd  fnr  on 

the  snmo  theory.  Boft"!  H.  (kUMM. 

Jane  7,  IMtt.  ' 


BBORTER  ARTICLES. 

BLACK  RAIX  IN  NOBTU  (  AHDLINA. 

TuE  'famous  black  rain,'  so-cnlied  by  the 
natives,  fell  at  Louisburg,  N.  C,  the  momiug 
of  March  15,  1900. 

.\  sample  of  the  water  which  had  been  care- 
f\illy  collected  came  into  our  hands  through 
the  kindnese  of  Professor  M.  S.  Davis,  of  the 
Louisburg  Female  College.  An  analysis  was 
made: 

ftmparWIUoii. 

Ibtal  raidu*   88.00 

Iiow  on  ignition.  fiA.00 

Kon-voiatile  rcridub  84410 


Ptru  per  MiUloa. 

Chlorine    19.144 

Oxyj^en  coaauming  jtower — 15  minute*. .  1.93 
Oxygen  cou»uming  power — i  hours. . . .  2.64 

Ammonia — free   .872 

Ammoni*— albumenoid   .04 

Nitrogen  as  nitmtw   J8 

Nitrogen  as  nitrites   none. 

About  sixty  per  cpnt.  of  the  residue  was 
organic  matter,  largely  sooU  The  chlorine 
content  showed  aix  unususl  amount  of  sodium 
chloride.  The  noo'^olatile  teridne  beeides  so- 
dium and  some  enloium  pnvo  nnftions  for 
trac«;s  of  iron,  maiigauesc,  aluminum  aua 
sino.  The  other  constituents  indicate  ordinary 
rain  water. 

No  especial  phenomena  were  noted  preced- 
iiig  or  during  the  precipitation  'except  an  Un- 
nsuaUy  black  cloud  and  a  heavy  downpour  of 
rain,  acoompanied  by  a  darkness  so  dense  as 
to  necessitate  the  use  of  lamps  for  half  an 
hour.'  It  had  been  raining  for  several  days 
prect'Jing  this  occurrence  and  the  water  col- 
lecting in  pools  out  of  doors  showed  a  distinct 
and  unusual  black  color.  A  number  of  sam- 
ples were  collected  and  held  as  a  enriosity. 
After  a  few  days  the  water  became  clear 
through  the  settling  of  a  black  sediment. 

The  situation  of  and  amount  of  fuel  burned 
in.  the  plaos^  as  well  as  the  time  of  the  year, 
preohide  accounting  f'>r  the  fluort^wnt  black 
rain  by  local  coutuminuttou,  such  as  ob- 
served in  mtdMinnis  esses  by  Angus  Smith 
nnrl  Phipson  and  lately  by  Trwin,  who  t-xaru- 
ined  the  snowfall  in  Manchester,  England 
(•Toiim.  890,  denk  Iftd^  ZXI.,  533.  1902). 
Whfle  it  is  well  known  the  unusual  imporitiss 
in  rain,  snow,  etc.,  often  occur  and  the  sources 
of  contamination  may  be  traced  great  dis- 
tances, no  opinion  u  hassTdsd  as  to  the  cause 
of  this  phenomenon.  All  such  incidental  ob- 
servations deserve  chronicling,  as  did  the  black 
f>now  which  fell  in  Indiana  in  January,  1$95 
(Monthly  Weather  Revietc,  60,  19),  the  'blood 
rain'  reported  by  Pus«f-rinc  to  have  fallen  at 
Florence  in  March  of  last  jear  {L'Orosi,  H, 
8S5)»  and  the  *dust  faD'  in  Europe  the  same 
month  (reported  by  Hellmann  and  Meinsr- 

dus).  Ch  AS   }\s<K  fu  V  iLUt, 

,,    .       ^H..  ii.  Wi-LLLH. 

Us(ivBBsrrT  or  Kosrn  CAnoiutA. 
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THK  yUkSOE  OF  TU£  FOX  SilAKE.  . 

To  THB  Enmtt  or  Soikhob:  Ovpb  (.Stt.  U. 

S.  Nat.  Mus.,  1898,  p.  832)  gives  the  rnngo  of 
the  fox  snnke,  Coluber  vulpinua  B.  k  G.,  aa 
'distributed  over  the  northwest  of  the  eastern 
district  not  beinff  known  from  east  of  Illi- 
nois or  south  of  llie  mouth  of  the  Missouri 
Kiver.'  Dr.  J.  A.  AUen  in  18(59  {Proc.  Bon. 
Boc.  Kat.  HUt.,  12,  171  £)  mentioned  a  spec- 
imen of  this  snake  taken  in  tho  vicinity  of 
Wenham,  Mass.,  in  188L  C  i  c  npparently 
overlooked  this  record.  £okel,  in  ins  reoeotly 
published  'Cafalogfue  of  tlia  Bqitilee  of  New 
York*  (BiiH.  51,  X.  Y.  Stute  Museum),  gii;w 
it  a  doubtful  place  on  the  strength  cf  tUe 
record  of  Dr,  Allen*'!. 

A«ide  from  fhb  single  case,  no  reooxd  has 
been  made,  to  vay  knowkHige,  of  the  occur- 
rence of  this  suake  in  any  state  east  of  HH- 
noie  with  the  eixoegtion  of  Ohio.  la  ihe 
vicinity  of  Sandusky,  east  and  west  along  the 
lake,  the  fox  snake  is  found.  On  Cedar  Point 
— a  tongue  of  sand  twelve  miles  long  and  9 
foir  hundred  jarde  wide  at  best— eeveral  spec- 
imens have  also  been  taken.  Tho  specimens 
from  these  localities  are  in  the  Zooloigical 
Hnseum  of  the  Ohio  State  Univevdfjr. 

Owing  to  the  fact  that  several  species  of 
planta  and  aniinal«  nf  pronouneed  western 
type  have  been  found  in  this  region,  it  appears 
that  this  may  fbnn  an  eastwaid  arm  of  the 
zoogeographical  aa  well  as  the  phytogcogrnpli- 
ical  district  to  the  west.  Hence,  any  informa- 
tion aa  to  the  ooenmnwe  of  the  fox  snake 
cast  of  Illinois  will  he  wdeomed  by  the  uudeiv 
etgned. 

Kaz  Hobsk. 

Omo  State  liwenaaxn. 


A  PBOP08BD  AMERICAS  AVTBaOPOLOOW 

A  h'mciA  r/o.v. 

DtHtNi;  ilio  Convocation  Week  of  1901- 
1902,  there  were  msetingB  of  the  Seotion  of 
Anthropology  of  the  American  Association 
for  the  Advancement  of  Science^  the  Anteri- 
can  Folk-Loie  Society,  and  several  other  or- 
gfiniaations,  in  ChiosgOi.  Ia  connection  with 
these  meetings  there  was,  on  December  31,  a 
conference  of  committees  on  the  needs  of 


American  anthropology-  appointed  by  the  An- 
thropological Society  of  Washington,  the 
American  Ethnographical  Society,  and  the 
Section  of  Anthropology  of  the  A.  A.  A.  S. 
The  particii«nt8  in  the  oonfeienee  wean 
Franz  Boas,  Stewart  Culin,  Rolan  d  B  Dixon, 
G^rge  A.  Dorsey,  Livtogstou  forrand,  J. 
Walter  Fcwkee,  George  O.  MaoCuidy,  W  J 
McGee,  Frank  SuSseU,  and  Fredsridc  Stair.: 
Although  little  constructive  action  vrns  taken 
at  Chicago,  the  conference  resulted  in  a  gen- 
eral feeling  that  mose  definite  oooperallon 
among  American  anthn^wilogists  would  he- 
advantageous. 

Subsequently  several  of  the  conferees  on- 
gaged  in  correepondenoe  pursuant  to  the  de^ 
liberations  In  Chicago,  whicli  soon  sen'ed  to 
bring  out  and  strengthen  the  feeling  that 
some  sort  of  otganisation  was  needful;  and 
in  the  course  of  a  few  weeks  preliminary 
steps  were  taken  toward  the  formation  of  an 
association  of  American  anthropologists  of 
national  character.  The  most  important  ao- 
tion  was  the  selection  of  a  number  of  pros- 
pective founders  of  the  proposed  association, 
from  whom  eaEpcessions  were  invited.  Host 
of  ill  uuthropologists  so  addressed  have  re- 
plied, and  nearly  all  of  these  decidedly  fa- 
vor organization.  Accordingly,  arrangements 
have  been  made  for  a  founding  meeting,  to 
he  held  nt  Pittsburgh  In  connection  with  tho 
meeting  of  the  Amerit^  Association  for  th^ 
Advanoemoit  of  Setenee^  in  the  audienoe 
room  of  BcUefield  Church,  on  Mniday,  June 
30,  at  2  o'clg>ek  p.m.  Provisional  arrangpnients 
arc  also  under  way  for  a  scieutific  meeting  of 
the  new  oi^nization  in  ooameotion  wi^  Seo* 
tion  IT  CAiitliropology)  of  the  A.  A.  A.  S.  on 
Wednesday,  July  2.  , 

The  most  serious  'q;ueBtipn  bnui^  out  in 
the  preliminary  correqtondenoe  and  confer- 
eno<s  i.^.  Shall  llie  new  association  bo  strictly 
proiedsioual  or  of  marc  general  character! 
With  the  Tiew  of  holding  the  settlement  of 
this  question  in  abeyance  pending  the  com- 
pletion of  the  organization,  it  was  thought 
better  by  the  Chicago  conferees  to  limit  in: 
vitations  to  tho  founding  meeting  to  about 
forty  of  the  lcn<liiig  antbropologtst.^  of  the 
countiy.   The  invitations  are  now  being  sent 


Digitized  by  Google 


1036 


SCIENCE. 


CN.  B.  Vol.  ZV.  Ho.  m. 


out  by  Dr.  G«org«  A.  Doraoy,  of  the  Field 
Oolumbian  Hnwmn.  W  J  IL 

TH£  AilEltiCAN  ASSQCIATIOX  FOR  THE 
ADVAVQBMBVT  OF  BOIEWOB. 

The  American  A-sociafion  for  the  Advance- 
ment iif  Sci^'ncc  liulds  its  tifty-first  annual 
moctiug  at  Fiitetburgb  frutu  Juno  28  to  July 
it  and  in.  affiliation  with  it  a  number  of  aoien- 
tific  societies  h.pM  iheir  meetitip^.  Annoiinoe- 
ments  in  regard  tu  the  moetiugs  will  be  found 
in  the  iMue  of  Schngb  for  Hey  S3.  Lettrae 
in  reigard  to  the  meeting  may  be  addressed  to 
the  permanent  secretary,  ]lr.  L.  O.  Howard, 
Hotel  Sdieolcy,  Fitt^burgii,  Pa.,  or  to  the  local 
ttemUaty,  Ur.  Qeoige  A.  Wardlaw,  Poat-offlee 
B«tt  ?8k  Station  A,  Ftttabws. 


BCIEHTIFW  VOTSa  AND  VMW8, 
Db.  WiLUAX  H.  FoBwooD  hae  auooee^i 

J)r.  CiMjrfro  'M.  Slcruherj;:  as  s-Lirppon-pfncral 
of  the  army.  Uis  services  during  and  since 
the  CtvU  War  ham  been  distinguiehed,  and 
1m  n  the  eutlwr  of  important  contributions 
to  military  8i!rp**ry  and  of  papers  on  natural 
science.  Dr.  Forwood  ia  brigadier-general  and 
aenior  officer  in  the  medical  depertment  of 
the  army.  His  rrtircmcnt  nnd«r  the  age  limit 
wiU  occur  next  Saturday. 

The  dinner  in  honor  of  SuTKeon-Qenera! 
George  M.  Stembeis,  to  which  we  have 
called  attention,  occurred  in  Xew  York  on 
June  13.  Addreseea  were  made  by  Dr.  E.  Q. 
Janeway.  Dr.  A.  H.  Smith,  Colonel  Heniy 
Lippincott,  Dr.  Willinm  Osl.-r,  ^h\}or  W.  C. 
Gorgas,  Dr.  John  A.  Wyeth,  Dr.  Frank  BUl- 
iuga  and  Dr.  W.  H.  Weloh.  Dr.  Stenberg 
alao  apokflu 

At  ita  recent  commoncpmnnt  exercises 
Princeton  University  conferred  the  degree  of 
LLD.  on  Dr.  H.  F*  OaboRi,  profbaaor  of  xool- 
087     Oolnmbie  XTniTenity. 

Phesidext  Hekry  Smith  Pbitchktt.  of  the 
lilassachuaettA  Institute  of  Technology,  gave 
the  oonrooation  addien  at  the  TTnifenitj  of 
Chicago  on  June  15. 

Db.  J.  Walter  Fkwkf.s,  of  the  Bureau  of 
American  Ethnology,  hm  just  returned  from  a 
snooeaiful  ethnol'i^'ic  and  ardieologie  leoon'- 
natiaanoe  of  Porto  Bicou 


Db.  Fbank  XicssELL  has  brought  to  a  cloee  a 
jaar^a  work  in  Arizona  under  the  auspices  of 
the  Bumau  of  Amoricau  Ethnology.  Some 
months  were  spent  in  arclicolopio  reerinnais- 
sancee  and  surveys;  since  January  he  has  been 
oooapied  with  etodiea  of  the  aoeiologj  and 
mythology  of  the  Pima  Indians  at  Sainton 
and  elsewhere.  Dr.  Russell  will  resume  htS 
work  in  Harvard  during  the  autumn. 

Dr.  Albbbt  E.  Jbnks,  ethnologiat  in  the 
Bureau  df  American  EtlnioloKy,  ''ailed  from 
San  Franciaco  on  the  Ifith  instant  for  Manila, 
pursoant  to  a  tranafer  of  a  year  to  the  Phil- 
ippine s<  rvic<-.  He  will  be  as.soclatril  with 
Dr.  David  P.  Barrows,  chief  of  the  Philippine 
Bureau  of  Kon-christian  Tribes. 

Asaiariirr  PaonsaoB  Osoas  Quick,  of  the 
Depertment  of  Physics,  University  of  Illinoii^ 
Urhann,  IIliiKn?,  lui?  resigned  his  position  to 
go  into  practiwil  electrical  engineering  work. 

Tm  Pathological  Inatitute  of  the  IJniver- 
aity  of  Prague  will  celebrate  next  year  the 
twentieth  anniversary  of  the  directorship  of 
Professor  Hlava.  A  commemoraiive  volume 
ia  in  preparation. 

Mtt.  E.  CoiiiiniOBA]i»  8l  Johna  College^  b 

this  year  senior  wrangler  at  Cambridge. 

The  Paris  Academy  of  Sciences  has  sent 
M.  Lacroix,  of  the  Museum  of  Natural  His- 
tory; M.  Kollet  de  Lisle,  the  engineer,  and 
M.  Giraud,  the  peolofrist,  to  invoiiligate  the 
effects  of  the  volcanic  eruption  in  the  Lesser 
Antillea.  They  embeilced  on  June  9,  and  will 
spend  several  months  on  the  i>lanils. 

The  Loulmt  prize  for  1902  has  been  awarded 
by  the  Swedish  Royal  Academy  of  Literature, 
Hiatoty  and  Antiquity  to  J£i.  Cl  V.  Harl- 
man  for  his  iniMIeations  conceming  his 
ardieological  and  ethnological  researches  in 
Sen  Salvador  and  Ooata  Rioa. 

Ik  honor  of  the  lato  Alpheua  Hyatt  a  mem- 
orial fund  is  l>ring  <-.iile<'tc-d  for  fii'ld  lessons  in 
natural  historj-.  Professor  Hyatt  was  greatly 
interested  in  extendinir  the  teadting  of  natnral 

history  to  tlin  sclincli  and  this  nu'niorial  ap- 
pears to  be  especially  appropriate.  While  the 
fand  will  be  administered  by  a  board  of  traa> 
tee^  Rt  Boston  eontribntions  from  Profeaaor 
Hyatt's  ioxmer  pnpila  or  friendi^  wherever 
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living,  will  be  weloume.  The  prt  sident  of  tbd 
trustees  is  Proft-ssur  William  H.  Niles,  of  the 
M«saacbuaetta  Institute  of  Teciwolofgr,  and 
the  treasnnr,  to  whom  sabacriptioiiis  may  be 
sent,  is  Mr.  Stephen  H.  WilliomB,  S  TrenMlOt 
street,  Boston,  Massachusetts. 

1)b.\Vyetu  JoiutsuN,  recently  appointed  pro- 
feflMT  of  hygiene  at  HoOill  Univenitr  and 
dean  of  the  Medical  Sohool,  died  at  Ifontraal, 
on  June  19. 

Dh.  lilCUABIi  Bl'KT(»N  RowE,  o£  the  U.  S. 

Geological  Surrey,  died  of  oonsumptton  in  the 

hospital  at  Angeles,  (^il.,  on  Mny  26,  at 
the  age  of  thirty  years.  Dr.  Howe  was  a  grad- 
uate of  Union  College  and  Johns  Hopkins 
ITnivcrsity.     His  home  was  at  ClarluTille, 

Alhnny  County.  X.  Y. 

2Luoft  OscAB  CuAFUN  Fox,  siuce  1873  ex- 
amtner  in  the  U.  8.  Patoit  OfRee.  and  a 
fellow  of  the  American  Assoriation  for  the 
Advnnoenicnt  nf  Science,  died  on  June  7,  at 
the  age  of  seventy-two  years. 

Tuc  Rev.  Doctor  Anson  Jndd  Upeon,  chan- 
cellor of  the  University  of  the  State  of  New 
York,  died  on  June  15,  in  his  seventy-ninth 
year. 

OoNGBEss  has  just  made  an  additional  ap' 
pfopriation  of  $75,000  for  the  buildings  of  the 

Nntionnl  Borf^nti  of  Standards.  The  cost  of 
the  buiidingi)  as  now  planned  is  $325,000. 

Hkrr   Bbck-Oampik  has  given  750,000 

fruii's  t  M  the  Zoolofiricat  Garden  at  Basel 

'Vdii  Due  do  Churtres,  in  memory  of  his 
son.  Prince  Henry,  has  given  the  Paris  (leo- 
frraphieal  Society  11,000  francs,  the  interest 
of  which  shall  be  pivcn  every  three  years  for 
n  journey  for  economic  study  and  geograph- 
ical exploration  in  Asia. 

M.  Hbnm  Schnbidbb  gave  hefore  his  death 
$7,000  to  the  French  Society  of  Civil  Engi- 
neers for  seven  prizes  to  be  awarded  for  the 
hest  books  in  diffierent  departments  of  engi- 
neering piahliahed  in  France  during  the  last 
forty  yenr^.  Thr-  Imhi1<<  (■ntcri'il  t*<ir  ciMnTx^ti- 
tion  must  be  received  by  the  society  not  later 
than  the  end  of  the  present  montii. 

TbK  hill  transferring:  certain  forest  reserves 
to  ihf  Dfpartincnt  of  Agriculture  has  been  de- 
feated in  the  llouse  by  a  vote  of  100  to  70. 


Attorn ky-General  Da>ies  has  deeided  that 
the  Cornell  School  uf  Forestry  has  not  violated 
any  provisions  of  law  on  the  land  lield  by  it  in 
the  Adirondack  preserve,  and  he  has  made 
public  an  opinion  in  wliii'li  he  holds  that  there 
exists  no  cause  for  the  bef^inning  of  an  ac- 
tion to  dispossess  Cornell  University  from 
lands  which  ^  college  holds  for  forestry  pur* 
poses. 

The  anniinl  conrersazionf  of  tho  Iiiittttil ion 
uf  Civil  Engineers  was  held  on  June  4. 
Hr.  Charles  Hawksley  (president),  and  His. 
Ilawk-slcy,  supptrti  il  hy  Sir  John  Wolfe-Bar- 
ry, Sir  lii  iijiunin  Haker,  Sir  Frederick  Bram- 
well,  Sir  William  Proece,  Sir  Douglas  Fox, 
Sir  Alexander  Binnie,  and  Sir  O.  Molesworih 
(members  of  the  oouneil)  received  ahout  1,500 
guests. 

W.  S.  OuAKP,  secretary  of  the  Baldwin- 
Ziefcler  Arctic  expedition,  and  Dr.  G.  Shurk* 

ley,  of  New  York,  started  on  June  13  for 
Tronisij,  Norway,  wliffuM-  ilicy  ^aW  on  July 
1  on  the  Frilhjof  for  Frunz  J  osef  Land  to  take 
coal  to  Ur.  Baldwin's  ship,  the  and 
obtain  news  of  the  evjilnrer.  Mr.  Champ  ex- 
pects to  find  tlie  America  in  about  82  degrees. 
If  Mr.  Baldwin  has  succeeded  in  his  dash  to 
the  pole  !n-  will  be  brought  back.  Otherwise 
the  Frithjof  will  leave  a  well  equipped  sledge 
party  to  search  for  Mr.  Baldwin.  The  Frithjof 
will  retvm  on  October  1  at  the  latest. 

pROPESBOBS  B.  A.  8.  RcDHAYint  and  T.  Tur- 
ner, who  hold  respectively  the  chairs  of  min« 
ing  and  motallurgj'  in  ihr>  I'liivrrsity  nf  Bir- 
mingham, are  at  prc-sent  in  America  investi- 
gating onr  technological  schools  with  a  Tiew  to 
the  arrangement  of  their  rlfpnrtnuiit-*  at 
Birmingham.  In  the  Montreal  daily  Star,  a 
copy  of  which  n  comspondent  has  sent  QS, 
Professor  Bi<liniiyiio  is  quoted  as  saying: 
"In  no  part  uf  Ku^'-liUKl.  nor  anywhere  on 
the  continent,  in  fact,  can  you  find  a  school 
of  mining  or  a  department  of  metallurgy  in 
any  university  that  can  in  any  way  compare 
with  those  to  be  found  in  Canadian  and  Ameri- 
can vniversitiei.  Strange  to  siqr,  these  de- 
partments in  ibe  universities  of  the  old 
country  are  "n  irfomplctc  that  up  to  the 
present  it  has  been  found  necessary,  if  one 
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waiitr  (1  to  obtaiu  a  thorough  techuical  training, 
to  couic  to  America.  To  chau^  the  preseat 
eonditioii  of  sStan  in  Engliiiid  ii  the  ohjeet  of 
our  preflent  vuit** 

At  a  nil  .  ting  of  the  Zoological  Society  of 
London  on  June  3  Mr.  William  Sclater  made 
some  remarks  on  the  present  condition  and 
future  prospects  of  the  zoological  museunw  of 
South  Africa,  nltofrcthcr  (M>;Jit  In  number, 
most  of  which  lie  had  reocnily  viiitt  d. 

Tub  city  of  Waukcaha,  Wiaoonain,  aa  a  re- 
sult of  a  condition  of  a  recent  eleotioB,  hM 
IMitdiaeed  the  Cutler  property  in  that  city  for 

uso  ns  a  libri-y  nirl  park  site  to  enclose  and 
presorre  the  thn^e  prehistoric  mounds  situated 
theieoD.  The  dKorts  of  the  Wieoontin  H»t> 
oral  History  Society  were  largely  instrU' 
mental  in  brinprinp  about  this  result 

Thk  Canadian  Electrical  Association  lu-ld 
ita  twelfth  annual  convention  at  Quebec  on 
June  11*  18  and  li. 

Ah  XBtemAtional  Kevigatian  OoagiuBs  will 
be  held  at  DfiMeUoif  f  ram  June  W  to  July  6. 

Tbb  American  Boentgen  Bay  Society  will 

hold  its  next  iinH  tinK  in  Chicago  on  Decem- 
ber 10  and  11,  under  the  presidency  of  Dr. 

G.  P.  Girdwood,  of  HontreaL 

Thb  program  for  the  Section  of  SeletxT  at 
the  appn^nrhinf?  meetin|(  of  the  Natiooal  £dtt* 
catioual  Association  is: 

'  Praddoat'a  AddrcM*:  W.  H.  NonoH.  Pro- 
feHsor  of  (f«olr;Ty,  Cornell  Collopc,  Iowa. 

'The  Educational  Value  of  Muscuma':  Ouvss 
C.  FAaauforoir,  Field  CotmnUaa  Muaeum,  Chi- 
cago. 

"llie.  Projection  Mitio«cope;  its  Posaibilitiea 
and  Value  in  Teaching  Biulogy':    Profeaeor  A. 

H.  Coi^e,  I^ke  High  School,  Chicago. 

'  The  International  Geographical  Congresa  to 
be  held  in  Washington  undor  the  Auspices  of 
tbo  National  Geegraphie  Society,  1804':  Gilbkbx 
H.  GaosTCiroB,  Mauaglnir  Rditor  Vafwnol  Omt- 
graphic  Uagaeine,  Wn^liington. 

'Laboratory  Couraes  in  Pbyaica':  Fbakk  M. 
Onxjrr,  High  Selietri,  Chelaea,  Ifaaa. 

'TliL'  Value  of  P(ly^i(l^:ra(ll)y  in  tli(>  TTigh 
School ':  Professor  J.  A.  Mebbux,  State  Normal 
S«hooU  Wait  Superior,  imaeoBBlo. 

'Federal  FeciUtlea  lor  Education':  Dr.  W  J 


McGcs,  Kthnologiht  in  charge  Bureau  of  Ameri* 
can  Btlinolog}-,  Washington. 

We  announoed  laet  uwek  a  civil  aerrioe  ex* 

amination  to  fill  twelve  vacancies  in  the  poei- 
tion  of  aid  in  the  U.  S.  Coast  and  Geodetic 
Survey.  We  have  received  a  copy  of  a  letter 
by  Mr.  O.  H.  Tittmann,  superintendent  of  the 
Survey,  containing  the  followiiik'  furthi  r  ex- 
planation: Tlie  rank  of  aid  is  the  lowest  or 
entering  rank  leadiiv  ^  tbe  po8iti<m  of  ae> 
aistant  to  the  iuperiiitendent  The  Coast  atid 
Ooodotic  Survey  is  engaged  in  a  groat  variety 
of  duties  and  iU  operaiious  extend  over  a 
vast  tango  of  territoiy.  The  aide,  like  the 
assistants,  nro  subject  to  assignment  either  sis 
chiefs  of  imrty  or  subordinate  officers  on  par- 
ties engaged  in  the  detennination  of  tiie  mag- 
nc-tic  elements,  in  secondary  triangulation 
mid  astronomical  determinations  for  the  con- 
trol of  topof^phic  and  hydrographic  surveys, 
in  primary  triangulation  and  ^  ooneepond- 
ing  astronomical  determinations,  iti  t<>p.>- 
graphic  surr^ing  along  the  coast  and  in 
hydrographic  surveys  in  the  lays  or  haiboia 
and  in  the  open  sea.  The  stcameia  and  sail- 
ing vessels  belonging  to  the  Survey  ar*>  cofn- 
manded  by  those  members  of  the  permanent 
field  f orooL  During  the  intervals  between  field 
seasons  assistants  and  aiils  are  subject  to  as- 
signment to  office  duty  in  Washington,  or  in 
one  of  tte  BulM»ffieea  at  Seattle,  flan  Frsn* 
Cisco,  Honolulu  or  ICanila.  Nearly  all  ad* 
ministratire  positions  in  the  offiiv  at  Wash- 
ington, from  that  of  chief  of  division  to  the 
highest  rank,  are  open  to  and  are  now  filled 
by  assistants.  The  duties  of  the  field  officers 
take  them  to  all  part«  of  the  United  States, 
ineluding  Porto  f&eo,  Alaska,  Hawaii  and 
the  Philippines.  The  members  of  the  perma- 
nent field  force  have,  therefore,  a  very  wide 
range  of  duties  as  surveyors  engaged  in  the 
hi^est  gradea  of  surveying,  as  navigatois 

and  as  scientists,  and  have  a  rare  opportunity 
for  extensive  travel  and  acquaintance  with 
the  world.  The  aid  is  sufajeot  to  assign- 
ment to  any  duty  required  of  any  other 
officer  of  the  permanent  field  force.  In 
general  the  exigencies  of  the  service 
place  the  aids  so  promptly  in  reqMnsibIa  poei- 
tioBs  that  dune  ia  an  ahmdant  opportmity 
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for  a  man  of  esoeptiona]  abiUtgr  to  become 

known.  Aids  are  appointed  iit  a  saliiry  cf  $720 
per  year.  The  next  step  in  the  line  of  pro- 
motion is  to  the  salary  of  $900  aa  aid,  and 
dienoe  to  assistant  at  $1,20<),  and  than  upward 
tiy  Htnps  of  $200  each.  These  fit.atcnicnts  of 
salary  are  misleading  unless  taken  in  connec- 
tion wifii  the  fact  that  neeesaaxy  traveling  ex- 
penses incurred  in  the  line  of  duty  are  paid 
by  the  goTemment,  and  that  in  addition  to  his 
salary  he  is  paid  an  allowance  for  subsistence 
to  cover  the  ordinary  lirinR  expense**  while  on 
ficlrl  duty.  'Durinp  tliiw  period  the  allnwftnfe 
for  subsistence  is  from  $1.00  a  day  for  an 
officer  livisier  on  ahipboard  or  in  camp  in  qaar^ 
ters  furnished  by  the  government,  to  $2..'iO  a 
<lay  for  a  chief  of  party  livinp  «t  a  hotel  or 
other  quarters  not  fvimishod  by  the  Govern- 
Dient.  All  appointments  to  the  poaiti<m  of 
nid  are  made  from  a  Civil  Senrioa  exaniina* 
tion. 

The  Sixth  Annual  Report  of  the  New  York 
Zoological  Society  is  moat  creditahle  to  the 
Society  in  general  and  the  director  in  par- 
ticular. It  nM  only  shows  vers-  rapid  pro- 
gress in  the  laying  out  of  the  grounds  and 
the  ereotion  ci  new  buildings,  but  progr^  in 
the  care  of  animals  and  in  the  control  of  dis- 
cnpr  nmonp  thrm;  this  in  spite  of  the  ]os3  of 
several  anthropoid  apes.  The  death  of  these 
animab  was  fonnd  to  be  caused  by  an  in- 
fuHorian,  Balantidium  coli,  intrfidiueil  with 
the  Galnpngos  tortoises,  and  harmless  to 
them,  while  fatal  to  the  large  apeo.  The  dia- 
eaaes  of  the  animab  are  disemaed  at  length 
in  the  reports  of  the  veterinarian  and  pathol- 
ogist, and  the  statement  is  made  that  little 
loss  lias  been  caused  by  tuberculosis,  although 
this  nanallr  causes  a  large  proportion  of  the 
deaths  among  animals  in  captivity.  Mr.  Dit- 
mars  gives  an  interesting  accoxmt  of  the  giant 
tortoises  from  the  Galapagos,  Mr.  Beebe  de- 
■eribea  die  'Suoeeas  of  the  Ibdoor  Flying 
ratre,'  ■^fndisnn  Grant  .if  'The  Society's 
Expedition  to  Alaska,' and  Mr.Loring  presents 
some  'Notes  on  the  Destruction  of  Animal 
Life  in  Alaska,'  and  gives  an  annotated  list 
of  *  Mannnal.<?  and  TJirds  observed  in  Southern 
Alaska  in  1001.'    The  report  is  well  illustra* 


ted  and  contains  artidfla  both  of  aeientife 

>alue  and  of  interest  to  the  general  reader. 

As  a  result  of  a  series  of  experiments  bcpun 
at  Clemson  College  in  lUOi  and  brought  to 
a  aueoeasful  oompletion  in  tiie  laboratories  of 
tho  New  York  Botanical  Garden  Dr.  Alex.  P. 
Anderson  has  developed  a  method  by  which, 
with  the  appliendon  of  beat  to  starch  grains 
and  to  auHlry  starch  in  many  forms,  the 
granules  or  particles  nrp  expanded  to  many 
times  their  original  dimensions,  being  frac- 
tured into  innomwable  fragments  during  the 
liriK^ess.  As  a  result  of  this  treatment  a  praiu 
of  rice  is  expanded  to  eight  or  more  times  its 
original  volume,  while  still  retaining  its  orig- 
inal form.  Other  cereals  exhibit  similar  be- 
havior. The  proeessi  ii?  apidiealde  to  ncnrly  all 
Starchy  seeds  and  starchy  substances,  greatly 
inereasing  their  nutritive  availability.  The 
products  obtained  are  pleasant  to  the  taati^ 
and  the  process  may  be  varied  to  produce  a 
great  variety  of  flavors  with  any  given  cereal. 
Furthermore  the  material  prepared  in  tiiis 
manner  is  absidutidy  sterilized  and  niay  he  pre- 
ser^-ed  or  stored  for  long  periods.  The  approval 
the  produoti  have  met  ^m  food  and  dwonkal 
eyperta  suggests  that  the  prooess  may  pnrva 
of  grent  econnmic  and  commercial  value. 

Tas,  Loudon  Timas  states  that  a  London 
aaetioneer  has  sold  a  oolleetion  of  birds'  eggs, 
among  which  was  included  the  final  portion 
of  the  collection  of  the  late  Air.  Philip  Crow- 
ley, and  also  a  collection  from  the  cabinets 
of  Mr.  H.  Nobl&  The  moat  important  lot  in 
the  sale  was  prolialdy  the  finest  known  egg 
of  the  extinct  moa,  from  isevi  Zealand,  which, 
however,  did  not  readi  the  reserve  pnee  at 
£200.  The  last  egg  of  this  bird  was  offered 
at  Stevens'  about  20  years  n?^,  and  this  was 
bought  in  at  200  guineas;  it  was  returned  tu 
New  Zealand,  but  eventually  passed  into  the 
possession  of  nn  English  collector  at  nbnnt 
250  guineas.  Au  egg  of  the  Kppomis  maxi- 
mtw,  the  largest  speoinien  ever  offered,  real- 
ized 88  gvineai,  and  two  eggs  of  the  pectoral 
sandpiper,  one  from  Alaska,  £8  18s.  6d. 
These  are  the  only  eggs  of  this  bird  ever  of- 
f«red  for  sale  in  Enc^and.  Four  «sieep- 
tionally  larpj  egprs  of  the  golden  eagle  varied 
from  55s.  to  75s.  each. 
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UMVBBaTY  AVD  BDUOATIOVAL  ysWB. 

A  1  the  comnicncompiit  exorrisc^  of  the  Uni- 
vtTsity  of  Penusylvauia,  Provost  Harrison  an- 
nounced that  Hr.  JToeepli  Wliarton,  founder  of 
the  Wharton  Scliool  of  Finance  and  Economy 
at  the  Univeni^j  bad  increased  hiu  etidow- 
mont  of  tiie  adiool  from  $200,000  to  $500,000. 

Pbnnstlvaiiu  Statb  OoLUoa  has  lecMTed 

$1(K),()()0  from  Mr.  Anilruw  Cameffio  for  a 
library;  $60,000  from  Mr.  and  Un.  Charles  U. 
Schwab  for  an  anditorium;  and  $30,000  from. 
Mr.  James  Gilbert  White  for  the  cstabliablMat 
of  a  fellowshii'  aiul  three  8cholar«liipfl. 

The  sum  of  $100,000  has  been  coUocted  for 
Smith  Colkge^  tlMM  aaenrinff  Ow  $100^000 
infoinised  bj  Mr.  John  D.  BockefeUer. 

A  rnii'Ni)  of  tlie  Massachusetts  In"<tittit(»  of 
Technology,  whose  name  is  withheld,  has  giv- 
en to  that  institution  $SjOOO  a  year  for  three 
yearn,  to  he  devoted  to  investigation  and  in- 
struction in  sanitary  seienoc  and  tlie  sanitary 
artfl,  etipecialiy  tltc  puriiication  of  sewage  and 
water,  and  the  diapoaal  of  garbage  and  other 
wastes  of  modern  life.  The  work  to  l>e  dono 
will  be  under  the  dinxjtion  of  Professor  W. 
T.  Sedgwick,  the  head  of  the  biological  de> 
partment  of  llie  In^'itnti.  and  formerly  biol- 
Ofrist  to  the  State  Board  oi  Health  of  Maasa- 
chtisetts. 

Ubs.  Sabab  a.  "Rum  haa  bequeathed  $8,000 

to  RadcliflFe  College  and  the  residue  of  her 
estnte  to  the  Boston  Muw'tm  of  Fino  Art*^. 

Plaxs  to  expend  $1,200,000  on  a  secondary 
aebool  quadrangle  at  the  nnivenity  of  Ohi« 
cago  have  been  announced  by  Pretti'lt  tit  ITar- 
per.  Thv  ?iew  prniup,  of  wliirli  tin-  '■(■li(v>l  of 
education  building  already  in  course  of  erec- 
ti<m  will  be  part,  wiQ  indnde  several  build- 
ings, all  of  which  will  be  devoted  to  secondary 
education.  Ground  has  been  broken  for  the 
new  manual  training  aehoola*  and  the  other 
atruetuiea  will  l>e  built  aa  the  aKpecCed  endow- 
ments are  receive<l. 

FHANiUiN  AUD  Mabshaj^l  Oouubsk*  Laneas- 
ter.  Fa.,  dedicated  iti  new  Science  Hall  on 
June  11,  when  Vrofv^iur  IM^rar  F.  Smith,  of 
the  T'niversity  of  I'cnn-.ylv:iiua,  ilrlivtifed  the 
chief  address.  The  building  was  erected  at  a 
eoat  of  about  $80^,000. 


The  University  of  Sydney,  New  Soath 
Wales,  will  celebrate  in  September  ita  fiftieth 
anniversary. 

FBomsoft  GsoBOB  H.  DrawT  has  been  in< 

stalled  as  president  of  Wjishinyton  and  Lee 
University.  lie  graduated  from  Hxunpden- 
Sydncy  College  in  1891,  and  haa  been  pro- 
fessor of  Latin  at  Washington  and  Lee  Uni- 
versity •iinri-  lSf>!1.  Tin-  addn^-^acs  of  greeting 
at  the  installation  included  sjxieches  by  Presi- 
dent Bemaen,  of  the  Johna  ITw|iikina  UniTer- 
sity,  and  President  Veoable^  of  tiie  Umveraitf 
of  North  Carolina. 

PnoFtsiiOR  Chables  W.  NKEDaAM,  dean  of 
the  Law  Sehool  of  Oolnmtlan  tTniTeraity,  haa 
been  elected  president  of  the  institution. 

Mb.  Alexan'oui  C.  Humphreys  has  been 
elected  president  of  the  Stevens  Institute  of 
Technology,  in  suocesaion  to  the  late  Henry 
^fortou.  Mr.  IIuniphri-y>  U  n  pt*  r-ii_'in.>;'r 
and  an  alumnus  and  trunltx^  of  tlie  iu^'iituie. 

Thk  McGill  University  medical  faculty  has 
recommended  the  Board  of  Qovemon  to  ap- 
point Dr.  R.  F.  R-.ttfan  n"  prnfes^or  of  cli.'Tiii-- 
tiy,  in  succe8«ion  to  Dr.  Girdwood,  r^igued. 
and  Profeaaor  McBride,  Stnthoona  piofeasor 
of  coology  in  the  arts  fiKwlty,  to  a  like  chair 
in  the  medical  faculty. 

At  Cornell  Univeraity  Dr.  H.  Ries  has  been 
appointed  to  an  aBaiatant  profeaaorahip  in 

geol<i;.'y.  and  Dr.  P.  A.  Fish  to  an  assistant 
prot"i',->>>r^!fip  in  romparative  physiology. 

At  the  University  of  Colorado,  in  Boulder, 
ICr.  H.  Cheater  Grouch,  of  Oawogo^  New 
York,  a  graduate  of  Cornell  University,  has 
l)cen  apixiinted  assistant  professor  of  mechan- 
ical engineering  in  charge  of  the  department. 
President  James  II.  Baker  has  leave  of  ab- 
sence for  four  nionth'i,  during  whitli  tinm  he 
will  travel  in  Europe.  Dr.  Francis  Ramal^, 
of  the  department  of  biokgy,  wiU  be  aetinff 
president  until  his  return. 

Mil.  Fdwari)  Gori»on  Drrr,  M.A.,  Oxford, 
of  Wadham  College,  has  been  elected  Sandars 
reader  in  bibliography  at  the  DniTanitj. 

Mr.  Ciiarlks  G.  Bark  la  has  bem  eleelad 
to  fh(>  Oliver  Lodge  fellowship,  recently 
founded  at  University  CoUeee,  Liverpool,  to 
promote  reaeBgch  in  iihyaiesi 
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